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AGRICULTURE 

Agricultural Economics and Resource Management 

Algeria: Agriculture, Water Supply and Vegetation 

El Hafid Nabti (Laboratoire de Maitrise des Énergies Renouvelables, University A/Mira, Faculty 

of Natural Science and Life, Department of Mircobiology, Bejaia, Algeria) and Hocine Abbaci 

(University of Bejaia, Laboratory of Mastery of Renewable Energies, Bejaia, Algeria) 

In series: Agriculture Issues and Policies 
2019. 154 pp. 

Softcover: 978-1-53615-562-4. $82.00. 

e-book: 978-1-53615-563-1. $82.00. 

Specifically, this book features detailed information about tomato production, water supply and cork production compiled 
in three different chapters. Beside these fundamental topics covered in this book, important insights concerning uses of 

biological processes i.e. bioremediation are also provided. In total, five chapters are grouped into three sections namely: 

agriculture, water supply and vegetation as it is reflected in the book title. The first chapter provides a comprehensive and 
accessible overview of the production of one of the most important horticultural crops in the country: tomato. Nowadays 

and worldwide, there is a trend towards alternative agriculture. To meet the growing demand, many viable options need to 

be explored, and one of these is the use of seaweed extracts. The second chapter is provided to show the significance of 
“algae-bacterium” combination in the restoration of plant growth under heavy metal stress. The last chapter, sealing the 

first section, focuses exclusively on general knowledge highlighting the significance and potential use in the near future of 

plant extracts as natural fertilizers and for the control of plant diseases. In the second section, the editors included a unique 
chapter dealing with water resources to address the lack of comprehensive and unified data. Indeed, this chapter is an ideal 

resource for study and reference on water input and output issues covering irrigation, groundwater, river basins…The 

central message of the last section is quite relevant from an economic and social point of view, especially when the editors 
consider the contribution of forests and woodlands to national economy through production of cork, though neglected, is 

quite considerable. Editors collected data on this remarkable tree species taking into account some conservation and 

economic values to sound the alarm that, in near future, production of cork will not be viable anymore if there is no serious 

revision of existing policies. The book will be of interest to various audience targets: horticulture students, lecturers and 

local policymaker’s as well environmental and agricultural officials. 

New Developments in Agricultural Research 

Patrik Blanchard 

In series: Agriculture Issues and Policies 
2019. 179 pp. 

Softcover: 978-1-53615-363-7. $95.00. 
e-book: 978-1-53615-364-4. $95.00. 

New Developments in Agricultural Research provides a comprehensive introduction and overview of portable MMSs 

applied to agricultural and forestry, to highlight the potentialities and challenges of this novel technology in this specific 
application field. The application of these systems for dendrometric parameters is presented, as well as a review about their 

applications. The authors discuss the issue of how to assess the sustainability of farms, one of the most topical for 

researchers, farmers, investors, administrators, policymakers, interest groups, and the public at large around the globe. A 
practical and holistic approach is suggested for assessing the sustainability of farms in Bulgaria. The closing chapter 

examines farm-size and partial food availability relationships as well as modern technology adoption, and provides a 

detailed account of constraints faced by farmers in producing food from farming operations. 

The Farm Bill: Current Law, Budget Issues and Legislative Actions 

Billie Grant 

In series: Congressional Policies, Practices and Procedures 
2019. 333 pp. 

Hardcover: 978-1-53615-294-4. $230.00. 
e-book: 978-1-53615-295-1. $230.00. 

Congress has been active in establishing federal policy for the agricultural sector on an ongoing basis since the 1930s. Over 

the years, as economic conditions and technology have evolved, Congress has regularly revisited agricultural policy 
through periodic farm legislation. Over these decades, the breadth of policy areas addressed through such farm bills has 

expanded beyond providing support for a limited number of agricultural commodities to include establishing programs and 

policies that address a spectrum of related areas, such as agricultural conservation, credit, rural development, domestic 
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nutrition assistance, trade and international food aid, organic agriculture, and support for beginning and veteran farmers 

and ranchers, among others. Congress sets national food and agriculture policy through periodic omnibus farm bills. The 
115th Congress has the opportunity to establish the future direction of farm and food policy because many of the 

provisions in the current farm bill expire in 2018. Chapter 1 provides a title-by-title summary of the policies and provisions 

in H.R. 2 and compares them with current law. The Trump Administration released its first full budget request on May 23, 
2017. It proposes specific amounts for the FY2018 Agriculture appropriation as well as legislative changes to various 

mandatory spending programs, including those in the farm bill. Chapter 2 separates the President’s budget request into 

proposed changes for agriculture based on congressional jurisdiction. Over time, farm bills have tended to become more 
complicated and politically sensitive. As a result, the timeline for reauthorization has become less certain. Chapter 3 reports 

on the budget issues shaping the 2018 farm bill while chapter 4 examines the major legislative milestones for the last 12 

farm bills covering 54 years. Three farm bills have contained an energy title: the 2002 farm bill, the 2008 farm bill, and the 
2014 farm bill. For all three farm bills, the major energy programs expire and lack baseline funding. Chapter 5 presents 

data on 2014 farm bill budgetary authority for energy provisions, as well as the original budget authority for Title IX 
programs under the previous 2008 farm bill. The timing and consequences of expiration vary by program across the 

breadth of the farm bill. There are two principal expiration dates: September 30 and December 31. Chapter 6 reports on the 

possible consequences of expiration including minimal disruption (if the program is able to be continued via 
appropriations), ceasing new activity (if its authorization to use mandatory funding expires), or reverting to permanent laws 

enacted decades ago (for the farm commodity programs). 

The Farm Bill: Review, Background, and the WTO 

Katie M. Harrison 

In series: Agriculture Issues and Policies 
2019. 269 pp. 

Hardcover: 978-1-53615-272-2. $230.00. 

e-book: 978-1-53615-273-9. $230.00. 
The farm bill is an omnibus, multi-year law that governs an array of agricultural and food programs. Although agricultural 

policies are sometimes created and changed by freestanding legislation or as part of other major laws, the farm bill 

provides a predictable opportunity for policymakers to comprehensively and periodically address agricultural and food 
issues. Chapter 1 reviews our current farm programs and discuss solutions for the upcoming 2018 bill. Chapter 2 provides 

background on each of the major titles of the current farm bill and previews of some of the potential issues that could factor 

into the debate. Every new farm bill involves some modification or replacement of existing farm programs. A key question 
likely to be asked of every new program is how it will affect U.S. commitments under the World Trade Organization’s 

(WTO’s) Agreement on Agriculture (AoA) and its Agreement on Subsidies and Countervailing Measures (SCM) as 

described in chapter 3. 

Animal Agriculture 

Livestock: Production, Management Strategies and Challenges 

Victor Roy Squires (Institute of Desertification Studies, Beijing; International Dryland 

Management Consultant, Adelaide, Australia) and Wayne L. Bryden, PhD (Professor of Animal 

Science, School of Agriculture & Food Sciences, University of Queensland, Australia) 

In series: Agriculture Issues and Policies 

In series: Animal Science, Issues and Research 
2019. 

Hardcover: 978-1-53615-540-2. $270.00. 
e-book: 978-1-53615-541-9. $270.00. 

This book brings together and discusses information relating to animal production systems in different parts of the world. 

Throughout this book there are examples of systems comprised of a collection of interdependent and interactive elements 

that act together to accomplish a desired outcome. As indicated in the Preface, editors sought to give a broad description of 

existing systems of livestock production in different parts of the world. They discuss some of their important components 

and try to identify why and how these components have interacted with the systems being described. By editorial concept 
and by cross-referencing between chapters. this book should serve as a synthesis of several key issues. Along with the 

extensive bibliography (some in languages other than English) here, and in each other chapters, we present an approach to 

global livestock production that is up to date and comprehensive. The editors have commissioned writers from Asia, 
Africa, Australia, the Americas and Europe. The information they present helps our understanding of the complexity of the 

issues faced in the rapidly changing world in which we all live. What to do about burgeoning populations, rising living 

standards, shrinking areas of agricultural and pastoral lands, dilemmas about the morality of eating meat, competition for 
arable lands to grow food crops for humans or to provide fodder and grain for livestock have not yet been resolved. The 

book’s purpose is to provide the reader with a synoptic overview of the role of livestock in the economy and culture of 

peoples from every continent except Antarctica. This book draws together many aspects related to livestock industries 
around the world, beginning with an overview of the major production systems. Different geographic zones are associated 
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with certain production systems. These are explained and a more in-depth examination (including case studies) of each is 

presented. Livestock production is the world’s largest user of land, either directly through grazing or indirectly through 
consumption of fodder and feed grains. Globally, livestock production currently accounts for some 36 percent of the gross 

value of agricultural production. In the developed countries, this share amounts to half of total production and in 

developing countries for almost one-third. Worldwide, animal production from livestock (meat, dairy products, eggs, fiber 
and hides and skins) is the basis of livelihoods of billions of people. The management (care and welfare) of livestock is 

called animal husbandry. Animal husbandry as a term covers matters relating to livestock production and management, 

physiology of animals, reproduction, preservation and protection from disease, nutrition and feeding, housing, welfare and 
behaviour. The predominant production systems in the world range from extensive pastoral systems to intensive landless 

systems. The classification is justified by its usefulness in identifying livestock development possibilities. Systems at 

different stages on the development path face widely differing constraints on their further improvement. This book is 
particularly valuable in this context. The book has 17 chapters in five parts. The authors are drawn from 12 countries, many 

from the developing world. They are people with in-depth knowledge of the local situation and provide insights into the 
role, function and interdependence of people and their livestock. The book will be an invaluable addition to the already 

comprehensive technical literature on the physiology, behaviour, and genetics of both ruminant and non-ruminant livestock 

(including poultry, rabbits, and even more exotic “mini livestock” species that are part of the food chain. Readership will 
include livestock specialists who wish to learn more about the global situation, personnel from the donor community, the 

UN agencies, NGOs, geographers and the curious lay persons. 

Biorenewable Resources 

Innovative Bio-Products for Agriculture: Innovative Phosphorus 

Bio-Fertilizers 

Katarzyna Chojnacka (Faculty of Chemistry, Wroclaw University of 

Technology, Poland) and Agnieszka Saeid, PhD (Wroclaw 

University of Science and Technology, Faculty of Chemistry, 

Department of Advanced Material Technologies, Wrocław, Poland) 

In series: Agriculture Issues and Policies 
2019. 145 pp. 
Softcover: 978-1-53614-779-7. $82.00. 

e-book: 978-1-53614-780-3. $82.00. 

The presented book describes the results of the research of the project titled 
‘Phosphorus Renewable Raw Materials – A Resource Base for the New Generation of 

Fertilizers’ attributed to the National Center for Research and Development of Poland. 

This book is divided into three chapters that are assigned to different stages of the 
project undertaken by different R&D institutions. The concept and possible options of 

valorization of waste biomass, such as bones, fish bones, and ashes originated from the incineration of sludge from a 

waste-water treatment plant from the tertiary stage of biological treatment as resources of phosphorus were described by 
the team from Wroclaw University of Science and Technology. As a method of by-products valorization, the solubilization 

process was proposed. Two strategies were proposed: Ex-situ and in-situ. The in-situ manner resulted with suspension 

fertilizer with a low concentration of P2O5 while ex-situ gave the possibility to obtain two solid formulations with the high 
content of P2O5. All of them could be used in agriculture and horticulture as granular fertilizers or as substrates. The 

different content of P2O5, as well as other nutrients in obtained formulations, were described as an effect of utilization of 

different raw materials as well as various additional substances such as binders necessary for the stability of final 
formulations. What is more, the efficiency of obtained formulations was strongly related to the kind of microorganism used 

as an ‘activator’ of unavailable phosphorus, which was discussed in details. The technology of production for biofertilizers 

in pilot-scale was described by the Institute of New Chemical Synthesis in Pulawy with the following issues underlined: 
Design of installation to produce fertilizers based on renewable raw materials; plant construction and production of the 

product; and preliminary economic analysis. The University of Warmia and Mazury in Olsztyn described the utilitarian 

properties of new fertilizer formulations that were evaluated in field tests with special attention to granular and suspension 
biofertilizer. In that chapter, the major results of the agronomic evaluation of new suspension and granular phosphorus 

biofertilizers from secondary raw materials (sewage sludge ash, animal bones, and animal blood) were presented. 

Biofertilizers contained Bacillus megaterium or Acidithiobacillus ferrooxidans bacteria. New bioproducts were tested in 
field experiments in reference to traditional commercial phosphorus fertilizers (superphosphate, phosphorite, etc.). The 

research confirmed that phosphorus biofertilizers from renewable raw materials were similar to commercial fertilizers in 

terms of their crop-enhancing efficiency and did not reduce yield quality and quantity. 
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Crops 

Agave: Characterization, Analysis and Uses 

Eilish Engman 

In series: Agriculture Issues and Policies 
2018. 154 pp. 

Softcover: 978-1-53614-698-1. $82.00. 

e-book: 978-1-53614-699-8. $82.00. 
The genus Agave has about 200 species naturally distributed in the Neotropics. Agave is a genus with a long tradition of 

uses, mainly alimentary, medicinal and industrial. Agave: Characterization, Analysis and Uses opens with a summary of 

the introduction of the genus Agave in the Iberian Peninsula, while also providing some insight into its spread. Some 
species of Agave are important for obtaining steroidal hormones, which are synthesized from saponins present in the plant. 

As such, the objective of the following chapter is to analyze the multiple ways of using species of the Agave genus in 

Mexico, taking into consideration aspects such as their metabolisms, development environments, artisanal and industrial 
processes, regulations, research and marketing. The previously mentioned saponins are naturally occurring compounds that 

are widely distributed in plant materials. They are found in many different plant families including the Agavaceae family. 

The authors discuss their applications in the pharmaceutical industry, particularly in the treatment of diseases such as 
cancer, diabetics, and hypertension among others. The authors also discuss how Agaves may be used to produce alcoholic 

beverages. The variety of Agave species, geoclimatic conditions and the production process has resulted in an important 

variety of beverages with specific aromatic and sensory characteristics, including Tequila and Mezcal. 

Crop Insurance: Overview, Delivery and Options 

Alexa B. Verderosa 

In series: Agriculture Issues and Policies 
2019. 307 pp. 

Hardcover: 978-1-53615-274-6. $195.00. 
e-book: 978-1-53615-275-3. $195.00. 

Since its inception in 1938, the program has evolved from an ancillary program with low participation to a central pillar of 

federal support for agriculture. As the program has grown—in types of insurance policies, breadth of crops covered, and 
millions of acres enrolled—so has the cost of the program to the federal government. The first two chapters provide an 

overview of the federal crop insurance program. Chapter 3 focuses entirely on delivery subsides and explains how delivery 
subsidies are calculated, the limitations of publicly available data on the actual delivery expenses of Approved Insurance 

Providers (AIPs), and how AIPs spend delivery subsidies. In 2010, USDA negotiated an agreement with insurance 

companies to set a national cap on the annual payments it makes to them for expenses and a target rate of return. Chapter 4 
examines (1) the changes in expense payments to companies due to the cap, (2) the extent to which the program’s target 

rate of return reflects market conditions, and (3) opportunities for the federal government to reduce its delivery costs for the 

program. Before the Agricultural Act of 2014 cotton was eligible for most Federal farm programs. The 2014 Farm Act 
eliminated multiple programs, including the Direct and Countercyclical Program, while introducing several new programs, 

including the Supplemental Coverage Option (SCO), and Stacked Income Protection Plan (STAX). Chapter 5 focuses on 

the two new programs for cotton and examines the mechanics of the programs and their revenue impacts. Catastrophic 
coverage for noninsurable crops, known as the Noninsured Crop Disaster Assistance Program (NAP), has been available 

since the Federal Crop Insurance Reform Act of 1994. Chapter 6 examines the effects of the 2014 NAP policy change. 

Crop insurance premium subsidies are an important part of Compliance incentives under the 2014 Act. Farm program 
benefits under the 2014 Act could be as high or higher than under the 2008 Farm Act; but for individual farms, the shift 

toward a crop insurance-oriented policy could increase or decrease Compliance incentives as reported in the last chapter. 

Millets: Properties, Production and Applications 

Noa Filip Comtois 

In series: Agriculture Issues and Policies 
2018. 108 pp. 

Softcover: 978-1-53614-692-9. $82.00. 

e-book: 978-1-53614-693-6. $82.00. 
Millets: Properties, Production and Applications opens with an investigation on the effects of natural fermentation and 

drying methods on physicochemical properties of proso millet flour. Fermented proso millet flour is either oven dried or 

dried at room temperature, and its chemical content and characterization are ascertained using standard methods. Following 
this, the authors evaluate the forage production and chemical composition of two pearl millet cultivars fertilized with four 

doses of nitrogen with three cutting heights. Results are presented which indicate that ammonium sulfonitrate treated with 

nitrification inhibitor revealed possible toxic effects at lower doses and is recommended only when high nitrogen doses are 
used. One chapter is dedicated to Count Sámuel TELEKI de Szék (1845-1916), a Hungarian explorer who was the first 

European to see and name Teleki’s Volcano (1888), Lake Rudolf (1888) (syn.: Lake Turkana; renamed in 1975) in Kenya; 

and Lake Stefanie (1888; named after Princess Stéphanie of Belgium; now called Lake Chew Bahir) in Ethiopia. S. Teleki 
was among the first in the World to attempt to climb the summit of Mount Kilimanjaro. In closing, the authors concluded 
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that the use of pearl millet as forage is increasing in the Brazilian Cerrado due to its adaptability to harsh conditions and 

high protein and digestibility levels. There are very few studies evaluating the animal performance in Brazil, especially 
related to silage use. Thus, there is a necessity for more research involving animal performance in order to recommend or 

discourage its use, especially as silage for dairy cows. 

Sorghum: Properties, Synthesis and Applications 

Valentin Missiakô Kindomihou, Ph.D. (University of Abomey-

Calavi (UAC), Faculty of Agronomic Sciences (FSA), Department 

of Animal Production (DPA), Cotonou, Benin) 

In series: Agriculture Issues and Policies 
2019. 317 pp. 

Hardcover: 978-1-53614-405-5. $195.00. 
e-book: 978-1-53614-406-2. $195.00. 

Sorghum abilities, which have significant impacts on human and animal development, 

have recently increased. This book includes chapters derived from original research 

and the synthesis of current knowledge on specific topics. It is an original collection of 

research findings or summaries of articles from around the world that are part of 

discussions on the status of sorghum and its applications in various areas of 
development. This volume addresses physiological, ecological, functional and genetic 

foundations of sorghum through the examination of theories and case studies that 

explain various properties, synthesis and applications. The chapters address, 
respectively, sorghum attributes, heterosis association and molecular mapping for grains traits, ecophysiology, reproductive 

competence, molecular mechanism of flowering time control, sensory and nutritional properties, mechanisms involved in 

allelochemical biosynthesis, and applications of bioactive compounds, i.e., polyphenolic and acidic phenolics. This book 
offers essential approaches including: (i) A generic and rapid way to combine the diversity of single nucleotide 

polymorphisms with heterosis, which facilitates the dissection of the molecular mechanisms underlying the quality and 

quantity of grains in an important sorghum crop; (ii) the principles and processes of extrusion in order to obtain grains of 
good sensory and nutritional characteristics; (iii) the indicators in assessing the role of sorghum as a source of energy in the 

productivity of poultry farming systems; and (iv) some characteristics of root and foliar responses to water stress of a 

genotype amenable to genetic modification. It also makes a sweeping analysis concerning the progress of current research 
in the floral transition of sorghum and the photoperiod response. The final chapter highlights the importance of bioactive 

compounds of sorghum species, mainly in fighting diseases related to human nutrition, all of which are currently leaders in 

the developed world. Case studies from around the world were reported, giving readers a real view of the extent of 

sorghum properties along with real-world applications strategies. The book provides references to students, scholars, 

professionals and political decision-makers involved in the study and management of properties, synthesis and applications 

of sorghum. 

Sweet Sorghum: Characteristics, Cultivation and Uses 

Lila Rogers and Mona Willis 

In series: Agriculture Issues and Policies 
2019. 
Softcover: 978-1-53615-386-6. $82.00. 

e-book: 978-1-53615-387-3. $82.00. 

Sweet sorghum is a cereal that belongs to the species Sorghum bicolor (L) Moench. Although the crop is reportedly native 
to Africa, it is grown worldwide largely because it thrives well under wide rainfall, varied day lengths, and varied soil 

conditions and can tolerate varying degrees of biotic and abiotic factors and stresses. In Sweet Sorghum: Characteristics, 

Cultivation and Uses, the authors review the physiology and adaptation of sweet sorghum crops to varied environmental 
and climatic conditions across Sub-Saharan Africa. The authors also discuss the saline soil distribution and cultivation of 

sweet sorghum in China. Soil salinization is one of the most prominent environmental problems in the world, which limits 

crop yield and productivity seriously. Today, about 20% of the world’s cultivated land and nearly half of all irrigated lands 

are affected by salinity. Lastly, the utilization of sweet sorghum bagasse as raw material in the development of an 

environmentally friendly particleboard bonded with a natural adhesive without the addition of harmful chemical substances 

such as citric acid was carried out. The effectiveness of several manufacturing conditions such as pre-treatment of particles 
before hot pressing condition, citric acid contents, pressing temperature and time, and sucrose addition were investigated. 
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Forestry 

Forest Conservation: Methods, Management and Challenges 

Pedro Eisenlohr (State University of Mato Grosso (UNEMAT), Alta 

Floresta, MT, Brasil) 

In series: Environmental Research Advances 
2018. 316 pp. 
Hardcover: 978-1-53614-559-5. $195.00. 

e-book: 978-1-53614-560-1. $195.00. 

Forest Conservation: Methods, Management and Challenges offers to a wide 
readership the opportunity to understand, consider and plan strategies that aim to 

conserve forest ecosystems across the world. This book presents ten chapters written 

by renowned researchers from Brazil, Argentina, Tunisia and Germany, offering to the 
scientific community – as well as to human society as a whole – important concepts, 

methods and gaps that we need to fill if we wish to preserve Earth’s forests. The 

authors begin this collection by demonstrating how rare tree species could be a 
surrogate for biodiversity in conservation decision-making (Chapter One). Sustainable 

management of biodiversity in woody ecosystems is the theme of Chapter Two, 

followed by an interesting synthesis and discussion on challenges for conservation of forests and Brazilian reptiles 
(Chapter Three). Prioritization of areas for permanent preservation for forest recovery aiming at landscape connectivity 

(Chapter Four), conservation of Aleppo pine forests for post flood and fire plantings (Chapter Five), agroforestry and its 

connections to REDD+ activities in the Amazon (Chapter Six), forest conservation and its challenges in tropical Africa 
(Chapter Seven), large dams in the Amazon and their effects on the fauna (Chapter Eight) and selection and propagation of 

native tree species for improving ecological restoration (Chapter Nine) are themes deeply addressed in the next 

contributions, including interesting case studies. This book ends with an approach to environmental suitability modeling 
and its potential to support conservation decisions and ecological restoration programs in virtually any part of the world 

(Chapter Ten). Forest Conservation: Methods, Management and Challenges is an important tool for students, researchers, 

decision-makers, governmental and non-governmental agencies that are interested in preserving different forest types in 
order to assure biodiversity conservation for current and future generations. 

Horticulture 

Olive Tree in the Mediterranean Area: A Mirror of the Tradition 

and the Biotechnological Innovation 

Annarita Leva (CNR IVALSA Trees and Timber Institute, CNR 

IVALSA Via Madonna del Piano, Firenze, Italy) 

In series: Agriculture Issues and Policies 
2018. 167 pp. 

Softcover: 978-1-53614-307-2. $95.00. 
e-book: 978-1-53614-308-9. $95.00. 

The olive tree (Olea europaea L.) is a very important plant in terms of oil-producing 

crops in the Mediterranean basin. As reported by Zohary and Hopf (1994), olives 
probably originated in the Eastern region of the Mediterranean area. All of the ancient 

civilizations of the Mediterranean area used the olive tree and its olive oil, which was 

also integrated into the religious practices of all the “known religions” of the region 
with implications of peace, fertility, strength and purification. Nowadays, the olive 

trees have spread to many countries in the world and adapted to the varied 

microclimates that characterize the different areas. The cultivation of the olive tree has 

expanded in Asia, America and Oceania due to the promotion of olive oil as a product with both nutritive and beneficial 

effects on health. Currently, the world olive fruit production is around 19 million of tons, of which 90% is consumed as 

olive oil and 10% as table olives. The beginning of this book is devoted to the historical roots of olive oil production, in 
order to produce a picture of the ancient empirical olive cultivation and Italian institutions that have allowed the scientific 

and technological knowledge of olive cultivation to prosper from the eighteenth century to the mid-20th century. Olive tree 

biodiversity is estimated to have more than 1,200 cultivars, which is a very wide germplasm. In one of the chapters of this 
book, the botanical and historical origin of the olive tree and the morphological and genetic methodologies applied to 

identify the olive cultivars are examined. Moreover, the importance of preserving the large olive tree germplasm to avoid 

the loss of cultivated biodiversity is mentioned. The importance of the germplasm collections, their management and 
enhancement are reported in a chapter in terms of the strategies for the ex situ conservation of plant genetic resource. 

Development in the world of olive groves requests not only the choice of suitable germplasm for the different 

environments, but also the production of olive plants in the nurseries. A chapter describes the most important propagation 
techniques such as grafting and cutting, and in particular the micropropagation that may represent a thriving business for 
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nurseries. The last chapter explores an important aspect of the olive oil production chain, which produces a large amount of 

by-products like humid pomace and wastewater. These by-products have represented for several years an environmental 
problem due to the presence of high polyphenolic content and minerals. In recent years, a new approach is taking into 

account strategies and technologies for the valorization of these by-products, which would be transformed from waste 

materials to resources. 

Soil 

Soil Pollution: Sources, Management Strategies and Health Effects 

Chee Kong Yap, Ph.D. (Department of Biology, Faculty of Science, 

Universiti Putra, Seri Kembangan, Malaysia) 

In series: Air, Water and Soil Pollution Science and Technology 
2019. 322 pp. 
Hardcover: 978-1-53613-941-9. $195.00. 

e-book: 978-1-53613-942-6. $195.00. 

Soil pollution receives less attention when compared to air pollution and water 
pollution. However, soil pollution is grabbing more attention nowadays. Undoubtedly, 

soil is an indispensable environmental matrix for the growth of any terrestrial plants. 

Nevertheless, the rapid growth rate of population expansion and urbanization exceeds 
the sustainability and recovery capability of the ecosystem. This has virtually resulted 

in soil pollution. The sources of soil pollution can come from various point and non-

point sources. Of the obvious and commonest ones are domestic wastes, untreated or 
insufficient treatment of industrial discharges, husbandry wastes and agricultural uses 

of fertilizers, pesticides and herbicides. The purpose of this book is to provide the 

latest, if not the complete, updated information regarding the soil pollution from three main perspectives, namely, sources, 
health effects and management strategies in the agricultural and urban areas. The intended readers of this book include 

academicians, policy-makers, university students, teachers and researchers. This book contains eleven chapters. All 

chapters in this book consist of sources of pollutants (heavy metal monitoring) (Chapters One, Three, Six, Seven, Eight, 
Ten and Eleven), the application of the monitoring data for the human health risk assessment (Chapters One, Four, Five 

and Nine), and lastly, management strategies for the polluted soils (Chapters Two, Ten and Eleven). This book presents a 

thorough compilation of existing information on soil heavy metal pollution in the form of critical review papers (Chapters 
One, Two, Ten and Eleven) as well as original research papers (Chapters Three, Four, Five, Six, Seven, Eight and Nine). 

The invitation of prominent scientists from Japan such as Prof. Hideo Okamura (Kobe University, Japan), Prof. Hiroya 

Harino (Kobe College, Japan), Dr. Ye Feng and Dr. Muzembo Basilua Andre (both from the National Institute of 
Environmental Sciences, Tsukuba, Japan), Prof. Alireza Riyahi Bakhtiari (Tarbiat Modares University, Iran), and Dr. 

Salman Abdo Al-Shami (University of Tabuk, Saudi Arabia), who co-authored some of the chapters have helped to 

improve the quality of the chapters in this book. Additionally, chapters from Prof. Chen-Feng You from the National 
Cheng Kung University (Taiwan), Prof. Monica Butnariu from Banat’s University of Agricultural Sciences and Veterinary 

Medicine (Romania) and Dr. Nadi Awad Al-Harbi from Tabuk University (Saudi Arabia) are also important elements in 

the construction of international readership for this book. 

Special Topics 

Agricultural Developments and Policy Implications 

Abraham Porter 

In series: Agriculture Issues and Policies 
2018. 182 pp. 

Softcover: 978-1-53614-491-8. $95.00. 

e-book: 978-1-53614-492-5. $95.00. 
This book is a compilation of CRS reports on agricultural developments and policies. Some topics discussed herein include 

industrial hemp, the US Department of Agriculture, federal agricultural disaster assistance programs and the 2014 farm 

bill. 
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Agricultural Issues: Policies, Conservation and Farm Programs 

Michael Butlin 

In series: Agriculture Issues and Policies 
2019. 

Hardcover: 978-1-53615-474-0. $195.00. 
e-book: 978-1-53615-475-7. $195.00. 

Agricultural Issues: Policies Conservation and Farm Programs is a compilation of government reports. The Agriculture 

appropriations bill, as described in chapter 1, funds all of USDA, excluding the U.S. Forest Service. It also funds the Food 
and Drug Administration (FDA) in the Department of Health and Human Services (HHS). The Natural Resources 

Conservation Service (NRCS) and the Farm Service Agency (FSA) in the U.S. Department of Agriculture (USDA) 

currently administer 20 programs and subprograms that are directly or indirectly available to assist producers and 
landowners who wish to practice conservation on agricultural lands. These programs are discussed in chapter 2. Chapter 3 

provides background on the trade dispute that triggered the trade-aid package as well as the authority used by USDA to 

respond to the trade dispute with financial assistance and then describes the three components of the trade-aid package with 
details on their implementation. For each crop year, the U.S. Department of Agriculture (USDA) makes billions of dollars 

in payments to agricultural producers for which being actively engaged in farming is a requirement. As described in 

chapter 4, the largest programs in terms of payments are the Price Loss Coverage program, which makes payments in years 

in which a crop’s market price is less than a statutorily set price, and the Agriculture Risk Coverage program, which makes 

payments in years in which a crop’s revenue is less than a revenue guarantee. Chapter 5 describes cotton’s special 
treatment, relative to other traditional farm program crops, in the 2014 farm bill. The outlook for lower net farm income 

and relatively weak prices for most major program crops signals the likelihood of continued relatively lean times ahead. 

Chapter 6 incorporates USDA’s August 30, 2018, farm income projections and its August 29, 2017, U.S. agricultural trade 
outlook update. The 2014 Farm Act provides eligible U.S. farmers with new commodity supports in the Agriculture Risk 

Coverage (ARC), the Price Loss Coverage (PLC), and the Supplemental Coverage Option (SCO) programs. Chapter 7 

provides an analysis of these programs with a focus on how various combinations of the programs impact producer revenue 
and its variability, producer well-being, and expected program costs. Chapter 8 focuses on how specialty crops are covered 

under the federal crop insurance program. The Animal and Plant Health Inspection Service (APHIS) of the U.S. 

Department of Agriculture (USDA) is the U.S. government authority tasked with regulating the import, transit, and release 
of regulated animals, animal products, veterinary biologics, plants, plant products, pests, organisms, soil, and genetically 

engineered organisms as reported in chapter 9. 

Agricultural Policy, Appropriations and Discretionary Spending 

Albertus Brinkhuis 

In series: Agriculture Issues and Policies 
2019. 349 pp. 

Hardcover: 978-1-53615-215-9. $160.00. 

e-book: 978-1-53615-216-6. $160.00. 
The Agriculture, Rural Development, Food and Drug Administration, and Related Agencies appropriations bill provides 

funding for a wide array of Federal programs, mostly in the U.S. Department of Agriculture (USDA). These programs 

include agricultural research, education, and extension activities; natural resources conservation programs; farm income 
and support programs; marketing and inspection activities; domestic food assistance programs; rural housing, economic 

and community development, and telecommunication and electrification assistance; and various export and international 

activities of the USDA. Agriculture appropriations include both mandatory and discretionary spending. Discretionary 
amounts, though, are the primary focus during the bill’s development. This book provides information on the 2018 and 

2019 discretionary spending as well as a copy of the 2019 Agriculture appropriations act. 

Agricultural Research Updates. Volume 25 

Prathamesh Gorawala and Srushti Mandhatri 

In series: Agricultural Research Updates 
2018. 238 pp. 

Hardcover: 978-1-53614-789-6. $250.00. 

e-book: 978-1-53614-790-2. $250.00. 
Among management systems that are intended to prevent soil erosion or degradation is the no-tillage system which allows 

for the accumulation of vegetal material of plant material on the surface, over which the next crop will be sown or planted. 

Agricultural Research Updates. Volume 25 opens with a presentation of the results of research on different sustainable 
systems of soybean and maize production in northwest São Paulo. Following this, the authors review the feasibility, 

convenience and challenges accompanying various drying technologie from conventional methods (sun drying, hot air-

drying, vaccum drying and freeze drying) to smart drying technologies (hybrid drying, near infrared reflectance, 
refractance window drying amd ultrasonic drying). Other topics reviewed in this compilation include packaging 

antioxidant activity that prevents food tainting; packaging antimicrobial properties that prevent food contamination; and 

packaging biodegradability to meet environmental protection requirements. Next, the authors investigate the occurrence, 
characterization and survivability of two pathogenic vibrios, namely Vibrio cholerae and Vibrio parahaemolyticus in fish-

based street food. The detection of these two pathogens is completed using Loop mediated isothermal amplification, 
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multiplex polymerase chain reaction and thiosulphate citrate bile-salt sucrose. The following study aims to investigate the 

prevalence and characteristics of toxigenic Campylobacter jejuni in ulam (Malaysian salad vegetables) at retail outlets in 
Terengganu. The prevalence of these genes at retail outlets is determined by multiplex-PCR/the charcoal cefoperazone 

deoxycholate agar method for 123 vegetable samples. The authors close by describing a recent technology in stimulating 

glucosinolates concentrations in Brassica plants using recycled animal manures. This need for natural fumigants in 
horticultural crops has increased due to the national prohibition of synthetic soil fumigants such as methyl bromide and 

ethylene dibromide. 

Agricultural Research Updates. Volume 26 

Prathamesh Gorawala and Srushti Mandhatri 

In series: Agricultural Research Updates 
2019. 250 pp. 

Hardcover: 978-1-53614-930-2. $250.00. 

e-book: 978-1-53614-931-9. $250.00. 
Agricultural Research Updates. Volume 26 opens with a discussion about various control methods used in cowpea 

integrated pest management. Cowpea is one of the most widely adapted and nutritious legumes. The high content of 

carbohydrates and proteins makes it very important for human consumption. Several pests, especially insects, can cause 

yield losses ranging from 10-100%. The following study explores the global panorama of the use of chemical herbicides, as 

well as promising technologies for weed control. The authors also discuss the genetic improvement of plants and biocontrol 
by innovative methods that can reduce cases of resistance, considering aspects like efficiency, viability and environmental 

benefits. An exhaustive focus on toxic metals is provided, particularly on analytical methodologies suitable to detect these 

metals in Camellia sinensis. Various analytical techniques and procedures employed are critically discussed, and special 
attention is paid to the analytical performance in terms of accuracy and detectability. Following this, the functionalities of 

lemon peel are investigated, and the effectiveness of applying subcritical water treatment to the insoluble fractions is 

examined. Lemon peel is usually discarded as industrial waste, despite having a strong flavor and containing abundant oils 
and fibrous components, largely due to the challenges associated with using its insoluble polymeric components in 

chemical products. Agricultural production is the main livelihood to a majority of the population and a lead contributor to 

economy in most sub-Saharan countries. In Kenya, agriculture accounts for 65% of the national exports and 70% of 
informal employment in rural Kenya. As such, the authors aim to establish key crops and livestock in Kenya, examine 

constraints and opportunities along the value chain, and review the role of institutions in the agricultural sector. 

CHEMISTRY 

Analytical Chemistry 

Capillary Electrophoresis in the Early Twenty-First Century: New 

Trends and Relevant Applications 

Oscar Núñez, PhD (Department of Analytical Chemistry, Faculty of 

Chemistry, University of Barcelona, Barcelona, Spain) and Xavier 

Subirats, PhD (Department of Analytical Chemistry, Faculty of 

Chemistry, University of Barcelona, Barcelona, Spain) 

In series: Analytical Chemistry and Microchemistry 
2019. 314 pp. 
Hardcover: 978-1-53615-223-4. $230.00. 

e-book: 978-1-53615-224-1. $230.00. 

Capillary electrophoresis (CE) comprises a family of related separation techniques in 
which an electric field is used to achieve the separation of components in a mixture. 

One of the key features of CE is the simplicity of the instrumentation required, and 

today, these techniques have become powerful analytical tools for high efficiency 
separation, and the identification of a variety of ionic and neutral compounds. 

Moreover, the versatility of CE operational modes (capillary zone electrophoresis, micellar electrokinetic capillary 

chromatography, capillary electrochromatography, capillary isoelectric focusing, isotachophoresis, non-aqueous capillary 
electrophoresis, etc.) and detection systems (ultraviolet, fluorescence, amperometric, mass spectrometry…) make CE 

useful for applications in many fields such as environmental, food, pharmaceutical, and forensic analysis. The typcial 

drawback of CE techniques, based on their low sensitivity when dealing with conventional UV-detection, due to their short 
detection pathways and the short sample volume introduced into the capillary, has been largely resolved not only by using 

more sensitive detectors like fluorescence, amperometric, or mass spectrometry, but by the employment of both off-line 
and on-line enrichment procedures. The aim of this present book is to address the state-of-the art of capillary 
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electrophoresis techniques within this early twenty-first century, by reviewing new trends and the most relevant 

applications described in the literature. Uses in fields such as food, environmental, forensic and biological analysis are 
addressed by means of relevant application. The scope of this book is intentionally broad and is aimed at worldwide 

analytical laboratories, both public and private, at acadamic institutions, as well as researchers. 

Crystal Structure: Properties, Characterization and Determination 

Damon Richards 

In series: Chemistry Research and Applications 
2018. 150 pp. 

Softcover: 978-1-53614-547-2. $82.00. 

e-book: 978-1-53614-548-9. $82.00. 
Crystal structures and their associated electronic features play an enormous role in chemistry, constituting the most 

fundamental basis for analyzing and predicting properties of solid-state materials. In Crystal Structure: Properties, 

Characterization and Determination, the authors begin by discussing some of the refining models and X-ray data treatments 
for single-crystals containing heavy atoms, such as transition metals or lanthanides. Valuable information on crystal 

structures and microstructures may be obtained from the observation of high-resolution images if conditions associated 

iwth crystal thickness and defocus values are satisfied. These images include information not only on accurate atomic 

coordinates of cations but also on the ordered arrangements of oxygen atoms and oxygen vacancies. In the concluding 

study, measurements of the heat capacity of Y3-xErxAl5O12 (x=0,0.6,1.1,3), and mixed Er3-xTmx Al5O12, (x=0,1,2,3) 
and Er2HoAl5O12 solid solutions were carried out in the temperature range of 1.9 to 220 K in magnetic fields up to 9T. 

The findings suggest that heat capacity variations at low temperatures were impacted by Schottky anomalies. 

Gas Separation: Techniques, Applications and Effects 

Suraya Mathews 

In series: Chemistry Research and Applications 
2019. 158 pp. 

Softcover: 978-1-53614-606-6. $95.00. 

e-book: 978-1-53614-607-3. $95.00. 
In recent decades, the science of gas separation by use of a nanoporous permselective 

membrane has widely developed due to properties such as low energy consumption, 

easy operation, low waste generation and economic benefits. In Gas Separation: 
Techniques, Applications and Effects, the fundamental concepts of membrane gas 

separation and the formation of nanoporous membranes are been discussed. The 

authors go on to examine mixed matrix membrane, a composite material comprising 
organic phase and inorganic fillers. The primary role of fillers is to systematically 

manipulate the molecular packing of the organic phase, thus enhance the gas separation 

properties of matrix membranes. The closing study analyzes the permeability and 
selectivity of carbon dioxide and methane gas of polyvinylchloride mixed matrix 

membrane with the inorganic fillers of zeolite 4Å particles. The fabrication of mixed 

matrix membranes is prepared by using dry/wet phase inversion method, and Fourier transform infrared spectroscopy is 
used to study the chemical interaction of the membrane by analyzing the intensity of the peak of chloride vibration. 

Pervaporation: Process, Materials and Applications 

Jean Garcia 

In series: Analytical Chemistry and Microchemistry 
2019. 248 pp. 
Hardcover: 978-1-53614-459-8. $160.00. 

e-book: 978-1-53614-474-1. $160.00. 

Pervaporation is a separation process in which the selective permeation of components of a liquid mixture is achieved by 

way of a chemical potential gradient through a non-porous membrane. In Pervaporation: Process, Materials and 

Applications, the fundamentals and applications of pervaporation are described as a promising technique for the recovery 

of flavor compounds from dilute aqueous solutions, separation of azeotropic mixtures and for the dehydration of organic 
solvents. This collection also describes history of pervaporation in an effort to outline the differences between this and 

other membrane separation technologies including dialysis, ultrafiltration, microfiltration, nanofiltration and reverse 

osmosis. The closing chapter focuses on the authors’ on-going development of high performance bio-based cellulosic 
membranes for ethyl tert-butyl ether purification by pervaporation. Cellulose acetate is extremely selective for ethanol 

removal from ethyl tert-butyl ether, however its flux is very low. Different strategies for improving its flux while 

maintaining a high selectivity are described and the main relationships between membrane structure, morphology and 
properties are illustrated. 
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Photoisomerization: Causes, Behavior and Effects 

Diego Sampedro Ruiz 

In series: Chemistry Research and Applications 
2019. 

Hardcover: 978-1-53615-313-2. $195.00. 
e-book: 978-1-53615-318-7. $195.00. 

Different applications and uses of light energy have emerged over the last few years in many different fields such as in 

medicine, material science, energy and biochemistry. New and exciting applications of light-controlled processes have 
become practical in the diagnosis and treatment of diseases, the preparation and use of functional materials, the storage of 

solar energy and the control of biological properties. Many of these applications are based on a very simple chemical step: 

a photoisomerization. The isomerization of a chemical double bond allows for the control with extreme spatial and 
temporal resolution of complex systems. Nature offers different examples of very complex functions that are initiated by 

this type of simple chemical. Upon photon absorption, the light energy can be used to induce a chemical (geometrical) 

change that influences the protein environment that triggers a specific signal or function. Inspired by these amazing and 
extremely efficient processes, many efforts have been devoted to the modification of natural systems and to the design of 

new applications, using simple and tunable photoisomerizations. Accordingly, the preparation of photoactive molecular 

devices based on photoisomerizations and the use of these species in different applications is now a very active scientific 

field, with profound implications in our everyday lives. In this book, the fundamental aspects of the photoisomerization of 

many different chemical structures containing C=C, N=N and C=N double bonds is covered. Different experimental and 
computational tools used to study these processes are discussed and some specific applications of different compounds are 

presented. 

Solid-Phase Extraction: Procedure, Applications and Effects 

Ben Benson 

In series: Analytical Chemistry and Microchemistry 
2018. 153 pp. 

Softcover: 978-1-53614-582-3. $82.00. 

e-book: 978-1-53614-583-0. $82.00. 
Conventional sample preparation techniques like solid phase extraction and liquid-

liquid extraction prove to be tedious, time-consuming and oftentimes cumbersome. As 

a result, new sample techniques have been developed based on the two methods to 
optimize solvent consumption, miniaturize extraction and decrease environmental 

impact. In Solid-Phase Extraction: Procedure, Applications and Effects, the authors 

explore the recent developments and applications of solid phase microextraction 
techniques used in the preconcentration of personal care products. Following this, this 

collection addresses the use of chemical compounds for agriculture purposes which can 

cause the contamination of the environment. These contaminants can remain in the 
plant and soil or migrate from soil to water. As such, the authors suggest that the 

detection and quantification of pesticide residues in waters is of great concern. 

Membrane disk solid-phase extraction have been used to pretreat large-volume water samples because their large cross-
section areas allow relatively high flow rates. Solid-phase extraction disks maintain their shape from the pretreatment 

process to the assaying step, making them useful for wet analyses as well as direct analyses. The closing chapter examines 

the development of the used solid-phase extraction sorbents since the introduction of the technique until today. Sample 
preparation always plays a key role in the chemical analysis of a variety of matrices and is the most time-consuming and 

complicated step of the entire analytical procedure. 

The Essential Guide to Lewis Acids 

Oliver M. Sandes 

In series: Chemistry Research and Applications 
2019. 174 pp. 

Softcover: 978-1-53615-236-4. $95.00. 

e-book: 978-1-53615-237-1. $95.00. 
Lewis acids have been utilized to activate molecules, whether it be the generation of a simple Lewis acid-base adduct or 

the coordination and activation of a substrate molecule in a catalytic transformation. When designing new Lewis acids, a 

synthetic chemist has to consider the properties of the Lewis acid. As such, this compilation describes the methods used in 
measuring Lewis acid strength, including a ladder diagram comparing the Lewis acid strength of both main group and 

metal-based Lewis acids. Since carboxylic acid derivatives are commercially available, non-toxic, cheap and normally 

stable to air and moisture, carboxylic acid derivatives are ideal reactants for synthetic strategy. The decarboxylative 
coupling reaction is discussed as one of the most important tools for organic synthesis, and remarkable progress has been 

made in this field. In conclusion, the authors highlight recent advances achieved in the development of processes for esters 

production from glycerol and terpenic alcohols in metal salts-catalyzed reactions, using acetic acid as the carbonylic 
reactant. The effects of main reaction parameters such as concentration, temperature and reactants stoichiometry are 

assessed. A comparison with traditional acid catalysts used in these reactions is also performed. 
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Biochemistry 

Amylases: Properties, Functions and Uses 

Nikhil Adam 

In series: Biochemistry Research Trends 
2019. 140 pp. 

Softcover: 978-1-53614-993-7. $82.00. 

e-book: 978-1-53614-994-4. $82.00. 
Amylases: Properties, Functions and Uses opens with an analysis of the methods commonly used for the immobilization of 

amylase on particles, the effect that the processes of adsorption and covalent immobilization have on the activity and 

stability of the enzyme, as well as on its stability and reusability. The authors go on to review current molecular strategies, 
including heterologous expression and mutations, for improving the production and properties of amylases from 

thermophilic bacteria. In conclusion, this compilation discusses the main advantages of the use of microorganisms for 

obtaining amylases: the production capacity in large quantities and ease of handling. Amylolytic enzymes have garnered 
attention because of their technological importance, economic benefits, and applicability in the commercial production of 

glucose. 

An Essential Guide to Astaxanthin: Dietary Sources, Properties and Health Benefits 

Paul A. Melborne 

In series: New Developments in Medical Research 

In series: Biochemistry Research Trends 
2019. 113 pp. 

Softcover: 978-1-53615-571-6. $82.00. 
e-book: 978-1-53615-572-3. $82.00. 

An Essential Guide to Astaxanthin: Dietary Sources, Properties and Health Benefits begins with a review of published 

studies regarding the efficacy and application of natural astaxanthin in aquaculture and human health, respectively. Next, to 
help in optimizing astaxanthin production, the changes of pigments (including chlorophyll and carotenoids) and 

astaxanthin geometrical isomers were elucidated during the incubation in H. pluvialis under environmental stresses. 

Changes in photosynthetic behaviors and photoprotective mechanisms during astaxanthin accumulation were clarified. In 
the closing chapter, the authors review methods for Z-isomerization of astaxanthin and subsequent changes in the 

physicochemical properties and functionalities. 

Carboxymethyl Cellulose. Volume I: Synthesis and 

Characterization 

Md. Ibrahim H. Mondal (Polymer and Textiles Research Lab, 

Department of Applied Chemistry and Chemical Engineering, 

Rajshahi University, Rajshahi, Bangladesh) 

In series: Biochemistry Research Trends 
2019. 381 pp. 

Hardcover: 978-1-53614-742-1. $230.00. 
e-book: 978-1-53614-743-8. $230.00. 

Carboxymethylcellulose (CMC), also known as cellulose gum, is manufactured by the 

chemical synthesis of naturally-derived cellulose with chloroacetic acid. The 
multifunctional aspects of this product make it favorable for use as a key intermediate 

or ingredient in several applications. Furthermore, CMC is incorporated as a binding, 
thickening, stabilizing, emulsifying, suspending, sizing and coating agent in various 

applications. Cellulose gum enhances the aesthetics of the finished product by 

imparting a smooth texture and modifies the viscosity of various foods and beverages, 

superabsorbent hydrogels (as in many personal care products), cosmetics and pharmaceuticals. Textiles, paper and board, 

oil and gas drilling, paints and adhesives, and soaps and detergents are other major applications in the global market. The 

present book thus covers a wide range of applications; hence, a great number of people, both academics and industrialists, 
may find topics of interest about CMC, as well as other cellulosics. Although there are many research publications, patents 

and reports on CMC, no books about it are yet available. The present book reviews some vital issues and topics on the 

latest scientific and technological advances in carboxymethylcellulose. This book will provide an essential source of 
information to readers, in the exploration of possible applications of CMC, and in the generation of new ideas for product 

development. The book is divided into two volumes: Carboxymethyl Cellulose: Volume I – Synthesis and 

Characterization, and Carboxymethyl Cellulose: Volume II – Pharmaceutical and Industrial Applications. The book 
contains a total of 32 entries on selected topics. Each chapter describes some specific issues and gives the current status of 

research and technology in the study of synthesis routes or design concepts, methods and fabrication strategies, 

characterization and applications of CMC products, as well as future prospects for research in the subject area. Highlights 
of this book include synthesis and formation mechanisms of CMC, structure property relationships, homogeneous and 
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heterogeneous phase modification to create common and functional products, analysis and characterization, absorption and 

swelling mechanisms, stimuli-responsive and super-absorbency nature, and a wide range of multi-dimensional 
applications, including human consumption and uses. 

Essential Oils Production, Applications and Health Benefits 

Anaberta Cardador Martínez and Víctor M. Rodríguez García 

(Tecnologico de Monterrey, Escuela de Ingeniería y Ciencias, 

Querétaro, México) 

In series: Biochemistry Research Trends 
2018. 337 pp. 

Hardcover: 978-1-53614-369-0. $230.00. 

e-book: 978-1-53614-370-6. $230.00. 
This book describes an overview of essential oils in its first section, describing the 

main genera of plants used for essential oils production and explaining their genetic 

polymorphisms that might have an impact on the biosynthesis of these phytochemicals. 

Also, this book reviews the most relevant background on traditional and emerging 

extractive technologies, as well as the effect of post-harvest management practices for 

optimum extraction. In the second section of this book, the main applications of 
essential oils are described, related to their biological activities such as antioxidant, 

antimicrobial and anti-inflammatory properties. It also explains how these properties 

can be applied in the cosmetics, food, medicinal and agronomical fields. Specific applications of essential oils on diseases 
related to the skin, digestive, immune, respiratory and nervous systems, including some examples of essential oils and their 

applications are analyzed as well. 

Glutathione: Biosynthesis, Functions and Biological Implications 

Pál Perjési, Ph.D.(Institure of Pharmaceutical Chemistry, 

University of Pécs, Pécs, Hungary) 

In series: Biochemistry Research Trends 
2019. 438 pp. 
Hardcover: 978-1-53614-740-7. $230.00. 

e-book: 978-1-53614-741-4. $230.00. 

Glutathione (GSH) is a ubiquitous tripeptide (γ-L-gluatamyl-Lcysteinyl-glycin) 
playing an important role in cellular redox homeostasis, defence against electrophilyc 

reactive species, and control of several cellular events, among others. Most of these 

cellular functions are related to its tiol (SH) function of the cysteine moiety. With 
increasing knowledge on the molecular basis of its cellular functions, use of GSH as a 

nutritional supplement is receiving increasing interest. The present book summarizes 

the recent literature and new develeopments on three distinct, but closely related 
topics: Production, biochemical functions, implications and applications of glutathione. 

The topics cover comprehensive reviews on physico-chemical characterization, 

pharmacopoeal qualification, biotechnological production, surveys on different analytical methods for its quantitation, and 
the role of several physiological abnormalities (e.g., cardiac disfunctions, neurological disorders, kidney injuries and 

different types of cancer) related to non-appropriate biosynthesis and/or metabolism of endogeneous GSH. The information 

presented represents a valuable source for advanced students, scholars, teachers and scientists (academic and industrial) 
interested or already engaged in research that involves glutathione. 

Hemagglutinins: Structures, Functions and Mechanisms 

Tzi Bun Ng (Professor of Biochemistry, School of Biomedical Sciences, Faculty of Medicine, 

Chinese University of Hong Kong, China), Jack Wong (Chinese University of Hong Kong, China), 

Ryan Tse (Vita Green Pharmaceutical [Hong Kong] Ltd., Hong Kong), Tak Fu Tse (University of 

Hong Kong, Hong Kong) and Helen Chan (Vita Green Pharmaceutical [Hong Kong] Ltd., Hong 

Kong; School of Biomedical Sciences, Faculty of Medicine, The Chinese University of Hong 

Kong, Shatin, New Territories, Hong Kong, China) 

In series: Biochemistry Research Trends 
2019. 
Hardcover: 978-1-53615-708-6. $195.00. 

e-book: 978-1-53615-709-3. $195.00. 

Hemagglutinins refers to glycoproteins which bring about agglutination of erythrocytes or hemagglutination. 
Hemagglutination can be used to identify surface antigens on erythrocytes (with known antibodies) and, hence, the blood 

type of an individual. Hemagglutinins consist of lectins and antibodies. Lectins (from the Latin legere, “to select”) are non-



Science and Technology 

 

14 

immune glycoproteins that exhibit reversible binding to specific carbohydrate structures, glycans of glycoproteins, 

glycolipids and polysaccharides. Lectins own at least one non-catalytic domain, and, in some cases, a few carbohydrate 
binding domains, which enable them to effect agglutination of erythrocytes and other cells or precipitation of 

glycoconjugates. Lectins are found in a constellation of organisms and display an array of activities. Topics discussed in 

this book encompass algal lectins, plant type 2 ribosome inactivating proteins, edible legume lectins, jacalin, jacalin-related 
lectin, wheat lectins, rice lectins, banana lectins and potato lectin, immunomodulatory action of plant lectins, piezoelectric 

assay using the galactose-binding Bauhinia monandra leaf lectin and its antibody as a potent tool for detection of antigen-

antibody recognition, assays using hemagglutinins of different origins to investigate their mechanisms of action, lectins 
from medicinal herbs and medicinal mushrooms, C-type lectins from a diversity of invertebrates and vertebrates, fish 

lectins and amphibian lectins. 

Handbook on Protein Purification: Industry Challenges and 

Technological Developments 

Nikolaos Labrou, Ph.D., Evangelia Chronopoulou, Ph.D., and 

Farid Ataya, Ph.D. (Director of the Laboratory of Enzyme 

Technology, Department of Biotechnology, Agricultural University 

of Athens, Athens, Greece) 

In series: Biochemistry Research Trends 
2018. 160 pp. 

Softcover: 978-1-53614-365-2. $82.00. 
e-book: 978-1-53614-366-9. $82.00. 

Proteins are important biomolecules that are vital for the cellular structure and 

function. They perform a vast array of functions within organisms, including the 
catalysis of metabolic reactions, DNA replication, response to stimuli, and transporting 

molecules from one location to another. The technological advances in the omics areas 

(e.g., genomics, transcriptomics, proteomics, metagenomics, etc.) have dramatically 
increased the rate of discovering new proteins. Some of them hold large opportunities for innovative research and the 

development of commercial products and applications. It is worth noting that the global protein ingredients market is 

poised to grow over the next decade to reach approximately 58.49 billion USD by 2022, with the protein therapeutics 
market valuing around USD 315.9 billion by 2025. Interestingly, about seventy monoclonal antibody products will be on 

the market by 2020 with a combined worldwide sales of about 125 billion USD. The most significant parameter for the 

successful commercial exploitation of proteins rely on the development of an efficient and effective isolation and 

purification technology, known as protein downstream processing. Downstream processing refers to the technology that 

involves the isolation and production of purified products from natural sources such as animal tissues, plant tissues, 

microorganisms or fermentation broth. The most important element of this technology is the high purification processes, 
most important of which is chromatography and in particular affinity chromatography. This book provides information on 

the resent developments of protein downstream processing and deals with the information gained over the last years from 

the application of protein purification technologies on different research areas. Each chapter gives key examples that cover 
a wide range of diverse scientific disciplines in order to provide the reader with a representative sample of the current 

status of the field. The present book would definitely be an ideal source of scientific information to the advanced students, 

junior researchers, and scientists involved in cellular and molecular biology, biochemistry, microbiology, biotechnology 
and other related areas. 

Lipid Droplets 

Angel Catalá (Facultad de Ciencias Exactas, Universidad Nacional 

de La Plata, La Plata, Argentina) 

In series: Biochemistry Research Trends 
2019. 214 pp. 

Softcover: 978-1-53614-576-2. $95.00. 

e-book: 978-1-53614-577-9. $95.00. 

The topics analyzed cover a broad spectrum of lipid droplets and presents new 

information in this area of research. The themes analyzed include: Lipid droplets as 
potential antiviral targets; lipid droplets during embryonic development; lipid droplets 

and their contribution to vldl and chylomicron maturation; important advances in the 

knowledge of lipid droplets in the last six decades; lipid droplets: structure, 
composition, formation and function, connection with the endoplasmic reticulum, 

signaling of lipid droplet metabolism by tor and ampk pathways; and lipid droplets and 

the pathophysiology of liver diseases. 
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The Maillard Reaction: An Overview 

Danica Slavica Crnčević 

In series: Biochemistry Research Trends 
2018. 156 pp. 

Softcover: 978-1-53614-539-7. $82.00. 
e-book: 978-1-53614-540-3. $82.00. 

In 1912, Louis-Camille Maillard, a French physician and chemist, accidentally discovered the formation of yellow-brown 

color compounds when he heated sugars and amino acids together with water—or the Maillard reaction. Since then, 
Maillard reaction has received wide attention and has been extensively studied in the fields of food and medicine. The 

authors open this collection by discussing several factors that influence the Maillard reaction, highlighting its recently 

discovered functional properties. The origin of life on our planet is one of the issues that are on the top of biological 
agenda. As such, the authors propose that the abiogenic synthesis of prebiotic molecules could have taken place as early as 

in the interstellar gas-dust clouds, since several organic compounds (including formaldehyde and other aldehydes as well 

as ketones) were identified in space. In conclusion, two studies on the Maillard reaction of the glucose-asparagine physical 
mixture and ribose-albumin film are introduced by the use of a unique differential scanning calorimetry and Fourier-

transform infrared combined technique. This technique can not only induce and accelerate the Maillard reaction, but can 

also detect continuous pathways and intermediates of the Maillard reaction. 

Chemical Engineering 

Heat Conduction: Methods, Applications and Research 

Jordan Hristov, Ph.D., D.Sc. (Department of Chemical 

Engineering, University of Chemical Technology and Metallurgy, 

Sofia, Bulgaria) and Rachid Bennacer (University of Paris-Saclay, 

Orsay, France) 

In series: Chemical Engineering Methods and Technology 
2019. 228 pp. 

Hardcover: 978-1-53614-673-8. $160.00. 

e-book: 978-1-53614-674-5. $160.00. 
Heat conduction plays an important role in energy transfer at the macro, micro and 

nano scales. This book collates research results developed by scientists from different 

countries but with common research interest in the modelling of heat conduction 
problems. The results reported encompass heat conduction problems related to the 

Stefan problem, phase change materials related to energy consumption in buildings, the 

porous media problem with Bingham plastic fluids, thermosolutal convection, 
rewetting problems and fractional models with singular and non-singular kernels. The 

variety of analytical and numerical techniques used includes the classical heat-balance integral method in its refined 

version, double-integration technique and variational formulation applied to the integer-order and fractional models with 
memories. This book cannot present the entire rich area of problems related to heat conduction, but allows readers to see 

some new trends and approaches in the modelling technologies. In this context, the fractional models with singular and 

non-singular kernels and the development of the integration techniques related to the integral-balance approach form fresh 
fluxes of ideas to this classical engineering area of research. The book is oriented to researchers, masters and PhD students 

involved in heat conduction problems with a variety of applications and could serve as a rich reference source and a 

collection of texts provoking new ideas. 

Environmental Chemistry 

Photodegradation: Mechanisms and Applications 

Frank Soto 

In series: Environmental Science, Engineering and Technology 
2019. 236 pp. 

Hardcover: 978-1-53614-568-7. $160.00. 

e-book: 978-1-53614-569-4. $160.00. 
Organic pollutants are harmful to the ecological environment and human health. In Photodegradation: Mechanisms and 

Applications, the authors propose photodegradation as an attractive strategy to remove organic pollutants. 

Photodegradation only requires suitable photocatalysts and light, and the sun is an inexhaustible light source. Next, the 
authors investigate the importance of the photochemical process on the fate of profoxydim in water determining kinetic 

parameters in aqueous media and detecting photoproducts formed. To obtain more information, a phytotoxicity bioassay 

study of the photodegraded herbicide on plant growth is performed. The photodegradation mechanism of cyanine dyes is 
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examined, as a concise understanding of the photodegradation mechanism of cyanine dyes will result in the proper 

application of the photodegradation mechanism. Future prospects for the application of the multiphoton photodegradation 
of cyanine dyes are described. Also discussed is cyanocobalamin or vitamin B12, a component of vitamin B complex that 

acts as an essential biological co-factor. It plays a vital role in the metabolism of amino acids, fatty acids, hormones and 

numerous other biological compounds. Vitamin B12 group is chemically known as cobalamins which consist of 
cyanocobalamin, aquocobalamin, 5-deoxyadenosyl cobalamin and methylcobalamin. As a representative two-dimensional 

layer-structured transition metal dichalcogenide, tungsten disulfide has gained intensive attention due to its unique optical 

and electrochemical properties. Thus, one chapter explores WS2 as a photocatalyst for the degradation of organic 
pollutants, with emphasis on its role in nanocomposites and the mechanism of photocatalysis by WS2 with respect to its 

bandgap energy and structural features. The concluding review examines the experience in photochemical studies of 

organic substrates; namely photodegradation of water contaminants and humic acids of a different nature. The influence of 
VUV and UV radiation on the photodegradation of organic compounds is investigated using electronic absorption and 

fluorescence spectrometry and chromatography methods. 

Food Science and Technology 

Authentication and Detection of the Adulteration of Olive Oil 

Michael Kontominas (Department of Chemistry, Section of Food 

Chemistry, University of Ioannina, Ioannina, Greece) 

In series: Food Science and Technology 
2018. 413 pp. 

Hardcover: 978-1-53614-596-0. $230.00. 
e-book: 978-1-53614-597-7. $230.00. 

The determination of olive oil authenticity is currently carried out using techniques that 

provide data regarding its quality, sensory attributes, and composition. Such analytical 
techniques include: Volatile compound analysis using SPME-GC/MS, stable carbon 

isotope ratio analysis (SCIRA), nuclear magnetic resonance (NMR), specific natural 

isotopic fractionation nuclear magnetic resonance (SNIF/NMR), proton transfer mass 
spectrometry (PTR/MS), isotope ratio mass spectroscopy (IRMS), gas chromatography 

(GC), high performance liquid chromatography (HPLC), high performance liquid 

chromatography/ mass spectroscopy (HPLC/MS), inductively coupled plasma 
spectroscopy (ICP) as well as DNA techniques. 

Cheeses around the World: Types, Production, Properties and Cultural and Nutritional 

Relevance 

Raquel de Pinho Ferreira Guiné, Paula Maria dos Reis Correia and Ana Cristina Ferrão 

(CI&DETS Research Centre and Department of Food Industry, Polytechnic Institute of Viseu, 

Portugal) 

In series: Food Science and Technology 
2019. 

Hardcover: 978-1-53615-418-4. $320.00. 
e-book: 978-1-53615-419-1. $320.00. 

Cheese is an ancient food product produced worldwide and globally appreciated. The world cheese trade is of great 

importance economically, both at the industrial level, as well as when it comes to traditional cheeses, which provide 
income for rural populations. The diversity in cheese technology is enormous, varying in the type of milk used, the 

production operations, the lactic cultures, the maturation times and conditions, among other aspects. Cheese products, 

therefore, have a wide range of characteristics in terms of taste, flavour, texture, colour, shape, or size. Unlike cheese 
produced at the industrial scale, traditional cheeses are imprinted with a social and cultural heritage that makes them 

unique. The first part of this book contains chapters dedicated to the economic and social importance of cheese, the 

nutritional aspects and health effects, cheese technology and characteristics, as well as yeast microflora. Further chapters 
contain details about the traditional cheeses in different parts of the world, including European, African, or American 

countries, namely Brazil, Burkina Faso, Croatia, Greece, Hungary, Italy, Latvia, Lithuania, Mexico, Poland, Portugal, 

Romania, Serbia, and Slovenia. This book contains a diverse set of contributions that will enlighten the readers about many 
types of cheeses from different countries around the world. It is useful for professionals, including professors, researchers, 

or those working in the cheese industry, as well as for students or even the general public. The subjects addressed in the 

book make it interesting for professionals in the scientific domains of food science and technology, nutrition, gastronomy, 
sociology, and history 
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Edible Oil: Compounds, Production and Applications 

Wenbiao Wu (College of Food Science, Southwest University, No.2 Tian Shengqiao, Beibei, 

Chongqing, China) and Xinchu Weng (Shanghai University, Shanghai, China) 

In series: Food Science and Technology 
2019. 258 pp. 

Hardcover: 978-1-53615-579-2. $160.00. 

e-book: 978-1-53615-580-8. $160.00. 
This book intends to review the current status of the systematic knowledge related to the chemical composition, production 

and applications of edible oils. It is written principally based on the data that have been published in scientific journals, 

academically specialized books or internet websites and author’s secondary innovation. The knowledge introduced in the 
book should be very useful for farmers or oilseeds processing enterprises, or scientists who are interested in developing 

their sustainable resources and their processing technology. They are also worthwhile as reference materials for training 

students intending to work with oilseeds production or processing industry. The central scope of this book is associated 
with the review of recent research results or developments and future tendency with respect to the chemical components, 

production and applications of edible oils. More than 40 species of oil seeds or raw materials have high oil content. Oils 

from these raw materials are edible. In addition to providing essential fatty acids and energy, all edible oils also contain fat-

soluble vitamins such as vitamin E and carotenoids (pro-vitamin A) and other functional compounds such as sterols, 

phospholipids, squalene, etc. which are reviewed in this book. Some particular species of edible oils also contain unique 

functional compounds, which are not present in other kinds of edible oils. The world’s production of edible oils, their 
processing technology and their application in the food industry or other industries are also reviewed in this book. 

Especially, with respect to the extraction of edible oils, an advanced aqueous method recently published has achieved a 

high recovery rate of oils with high quality, which has a different mechanism as compared with the traditional aqueous 
method using large quantities of water. The de-oiled residue produced by this aqueous method can be applied to the food 

industry. This kind of aqueous method has the potential of knocking other methods out and becoming a classic procedure 

for the commercial production of edible oils in the future. The first chapter of this book is about the overview of edible oils 
while the following chapters review major specific edible oils that are popularly produced and consumed in the world. 

Food: The Vital Ingredient 

A. Bryan Hanley (Specialist, Agri Food, Knowledge Transfer 

Network, London, UK) and Wendy R. Russell (University of 

Aberdeen Rowett Institute, Aberdeen, Royaume-Uni, Scotland, UK) 

In series: Food and Beverage Consumption and Health 
2018. 280 pp. 

Hardcover: 978-1-53614-402-4. $195.00. 

e-book: 978-1-53614-403-1. $195.00. 
The production, consumption and appreciation of food are among the most important and 

fundamental aspects of life. The supply of nutritious and safe food is pivotal to societal 

wellbeing and stability, as well as to personal happiness. Revolutions in agriculture, in 
food processing and in understanding of the priorities of consumers have enabled us to 

create a stable supply of affordable food even as populations have grown and society has 

changed. These dramatic and beneficial changes in how we produce food have been 
underpinned by advances in science in general and by chemistry in particular. Food and 

its production is now facing unprecedented and significant challenges from several 

directions including population growth, changes in expectations, increases in diet related chronic diseases, globalisation 
and, perhaps most significantly, sustainability. The flow of increased urbanisation means the vast majority of people are 

detached from the knowledge of how food is grown, processed and presented to them. Under these circumstances, it is 

essential that scientists, policymakers, legislators and industry members work together from a common and consistent 
knowledge base to provide consumers with healthy, nutritious and sustainable food. This book presents expert opinions of 

thought on the challenges and opportunities people face in key areas and how current knowledge can help to define our 

future. It is comprised of twelve chapters and deals with the whole food system, from primary production to the consumer 
purchase. It will be of value to stakeholders including scientists, policymakers, industry members and consumers. 
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Microbial Enzymes and Additives for the Food Industry 

Amit Kumar (Department of Biotechnology, College of Natural and 

Computational Sciences, Debre Markos University, Ethiopia), 

Mukesh Yadav (Department of Biotechnology, Maharishi 

Markandeshwar (Deemed to be University), Mullana-Ambala, India) 

and Nirmala Sehrawat (Department of Biotechnology, Maharishi 

Markandeshwar (Deemed to be University), Mullana-Ambala, India) 

In series: Food Science and Technology 
2019. 340 pp. 

Hardcover: 978-1-53615-101-5. $230.00. 
e-book: 978-1-53615-102-2. $230.00. 

The growing food industry is currently employing a large number of microbial products. 

Microbial products are of biological origin and are considered safe as compared to 
synthetic and chemical formulations. Microbial products are used in the processing or 

manufacturing of a variety of food products. These days, fermented foods have become 

very common. Enzymes, pigments, and organic acids of microbial origin are common in the food industry. Demand for 
microbial products and metabolites are continuously increasing, and microbial products are an area of commercial interest 

for the food biotechnology and microbial biotechnology industries. This book covers microbial enzymes along with their 

utilization in the food industry. Important enzymes including amylase, inulinase, pullulanase, protease, aspartase, 
naringinase, cellulose, xylanase, pectinase, and asparaginase have been discussed, along with their potent applications in 

the food industry. Also, microbial polysaccharides, organic acids, and pigments of microbial origin have been discussed. 

This book will provide important insight regarding microbial enzymes and additives for the food industry now and in the 
future. This text will be helpful for graduate, post graduate students, researchers, and industry professionals, extensively 

engaged in the area of food science and technology, food biotechnology, and industrial biotechnology. 

Molasses: Forms, Production and Uses 

Katell Maddison and Randal Fuller 

In series: Food and Beverage Consumption and Health 
2019. 270 pp. 

Hardcover: 978-1-53614-703-2. $195.00. 
e-book: 978-1-53614-702-5. $195.00. 

Molasses is obtained as a residue of the sugar industry. The major components of molasses are sucrose, glucose and 

fructose. In Molasses: Forms, Production and Uses, a study is presented wherein polyurethane foams were prepared using 
the hydroxyl group of mono- and di-saccharides as a reaction site for urethane synthesis. Molasses was dissolved in 

polyethylene glycol and polyols with various molasses contents were prepared. The following work contributes to the 

evaluation of processing technology and the quality characteristics of traditionally made carob molasses through a survey 
in Tunisia. Carob molasses, known locally as “Rub El Kharroub”, is produced mainly by women using an artisanal process 

carried out with domestic equipment. Considering that molasses is produced at about 2–5% of the starting raw material, the 

authors suggest that depending on the raw material condition and applied processing operations, considerable amounts of 
sucrose can be recovered and an increase in the efficiency of the sugar factory may be achieved. Following this, the authors 

review the state of knowledge on the production, chemical composition and uses of sugar cane molasses in animal feeding 

in Cameroon and briefly examine its other uses. In this country, sugar cane molasses, the main sub-product of sugar 
industries, is mainly produced by the sugar company in Cameroon. The authors go on to review the latest advances on the 

potential of molasses as a source of functional ingredients as well as its application in various food products such as meat, 

vegetables and fruit. Molasses may have some other valuable functions such as shelf-life improvement, enhancement of 
leavening activity and buffering capacity. Lastly, an assessment was made regarding methane production from glycerin 

digestion and glycerin/molasses co-digestion under thermophilic conditions in a mechanically stirred anaerobic reactor, 

operated in sequencing batch and fed-batch. 
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Occurrences, Structure, Biosynthesis, and Health Benefits Based on 

Their Evidences of Medicinal Phytochemicals in Vegetables and 

Fruits. Volume 9 

Noboru Motohashi, Ph.D. (Former Professor and Director of Meiji 

Pharmaceutical University, Tokyo, Japan) 

In series: Food and Beverage Consumption and Health 

In series: Biochemistry Research Trends 
2018. 266 pp. 
Hardcover: 978-1-53613-996-9. $160.00. 

e-book: 978-1-53613-997-6. $160.00. 

Herbal or plant ingredients demonstrate beneficial effects against human disease 
treatment and prevention. These ingredients are collectively referred to as 

phytochemicals. Volume 9 describes these ingredients, their pharmacological actions and 

novel detection methods with regard to herbal remedies such as Chimonanthus praecox 
(wintersweet), a green revolution to increase the detection of new ingredients and 

ingredients, and the typical tropical fruit known as jackfruit. This volume mainly 

describes their effects, preventions and treatments, including their roles as folklore remedies: Chapter 1: “Medicinal 
Phytochemicals and Health Effects of Chimonanthus praecox (Wintersweet) Based on Their Evidences; Chapter 2: “The 

Green Revolution in Nanotechnology: Sustainable Preparation of Nanoparticles from Phytochemicals and Their 

Applications; and Chapter 3: “The Phytochemicals and Health Benefits of Artocarpus heterophyllus (Jackfruit)”. These 
chapters will provide more advanced information to researches in the region of new drug designs of phytochemicals. 

Occurrences, Structure, Biosynthesis, and Health Benefits Based on 

Their Evidences of Medicinal Phytochemicals in Vegetables and 

Fruits. Volume 10 

Noboru Motohashi, Ph.D. (Former Professor and Director of Meiji 

Pharmaceutical University, Tokyo, Japan) 

In series: Food and Beverage Consumption and Health 

In series: Biochemistry Research Trends 
2018. 266 pp. 

Hardcover: 978-1-53614-141-2. $160.00. 

e-book: 978-1-53614-142-9. $160.00. 
In East Asia, Korean ginseng has long been used as a private medicine and nourishing 

tonic, used for maintaining physical strength as well as treating and preventing various 

diseases. Coffee is known for preventing lifestyle diseases such as high blood pressure, 
myocardial infarction, diabetes and dementia, and has adjuvant effects. In India, 

Semecarpus anacardium L. f has been used as a cure for private medicine and has been 

used as various disease treatments. In fact, Semecarpus anacardium L. f. contains 
bioactive ingredients such as antioxidant compounds. Mexican peppers with bright variegated colors are rich in plant 

pigmentation. Among these plant dyes, in particular, authors describe the correlation between carotenes and functionality, 

as well as the challenges to prevent and treat these diseases. A detailed explanation of these four titles is made as follows: 
Volume 10 mainly dscribes the effects, preventions and treatments of ginseng, including its folklore remedy as 

phytochemicals as follows: Chapter One: “Medicinal Phytochemicals and Health Effects of Panax ginseng (Korean 
Ginseng)”; Chapter Two: “Coffee´s Phytochemicals: From Biosynthesis to Health Benefits”; Chapter Three: “Nature-

Inspired Phytochemicals and the Pharmacological Activities of Herbal Plants of the Anacardiaceae Family and Semecarpus 

anacardium L.f”; and Chapter Four: “Carotenoids from Mexican Peppers and Their Benefical Effects.” These chapters will 
provide more advanced information to researches in the region of new drug designs for phytochemicals. 

Occurrences, Structure, Biosynthesis, and Health Benefits Based on Their Evidences of 

Medicinal Phytochemicals in Vegetables and Fruits. Volume 12 

Noboru Motohashi, Ph.D. (Meiji Pharmaceutical University, Kiyose-shi, Tokyo, Japan) 

In series: Food and Beverage Consumption and Health 

In series: Biochemistry Research Trends 
2019. 

Hardcover: 978-1-53615-337-8. $160.00. 

e-book: 978-1-53615-564-8. $160.00. 
Summary of these eight titles is made as follows: Chapter 1: Ginkgo biloba has long been used as a folklore medicine in 

China, India and these neighboring countries. Ginkgo biloba contains diverse phytochemicals such as terpene trilactones 

(bilobalide and ginkgolides A, B, C and J), flavonol glycosides, biflavones, proanthocyanidins, alkylphenols, simple 
phenolic acids, 6-hydroxykynurenic acid, 4-O-methylpyridoxine and polyprenols. Gincholinic acid in ginkgo nuts showed 
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very limited cytotoxicity and inhibits human immunodeficiency virus (HIV) protease activity to effectively suppress HIV 

infection; Chapter 2: Ganoderma lucidum (G. lucidum) (Rei-shi) mycelia (MAK) can be expected to prevent or alleviate 
organ damage as a functional food; Chapter 3: Water soluble carotenoids of yellow plant pigment in saffron and gardenia 

are mainly crocetin (1) and its glycosyl ester. crocetin-MGE (3) was rapidly absorbed. Crocetin-MGE (3) is rapidly and 

efficiently absorbed as such and is metabolized to crocetin (1); Chapter 4: Function of 3′-epirutein (3) in total xanthophyll 
feeding orally in rats has been evaluated. As a result, the dose-corrected Cmax and AUC0-24h of (3R,3’R,6’R)-lutein (1) 

appeared to be doubled in presence of 3’-epilutein (3).; Chapter 5: Green tea was examined for bilateral ovariectomized 

(estrogen deficient) postmenopausal rat model to affect memory, learning and cognition. Green tea showed to provide 
neuroprotection, and probably support neurogenesis for human health, from the perspective of histopathology; Chapter 6: 

Daily consumption of fruits is essential to have a daily healthy life. However, it is hard to say that they are taking enough 

fruits because of expensive fruit, and their consciousness of health to their fruits. However, regular fruit intake is known to 
reduce the incidence of lifestyle diseases such as cardiovascular disease, hypertension, diabetes and so on. For this reason, 

the authors tried to prevent these lifestyle diseases by low cost unusual fruits in Africa; Chapter 7: Three kinds of 
vegetables inhabiting sub-Saharan Africa (SSA) were selected as plant-derived functional ingredients. As a result, three 

uncommon vegetables showed health benefits against measles, yawning, conjunctivitis, hypertension, liver dysfunction, 

ocular pain, ear pain, breast cancer and other diseases; Chapter 8: The fruit of the Annonacea family has been used as a 
folk medicine. The main functional ingredient in Annonacea is acetogenin and its analogs. Acetogenins have been known 

for a wide range of effects such as antitumor action, antiparasitic action, antibacterial insecticidal action, 

immunosuppressive action and so on. These diverse effects of acetogenins have been suggested to be promising for the 
development of new drugs to treat various diseases such as lifestyle diseases. 

Oilseeds: Production, Varieties and Management Practices 

Lindsey Harvey 

In series: Agriculture Issues and Policies 
2019. 
Softcover: 978-1-53615-635-5. $95.00. 

e-book: 978-1-53615-636-2. $95.00. 

The predicted depletion of fossil fuels has mobilized society and the scientific community towards the use of alternative 
and sustainable sources of energy. A promising alternative could be the valorization of oil bearing crops via 

transesterification reactions towards the production of biodiesel. As such, the first chapter of Oilseeds: Production, 

Varieties and Management Practices assesses the most significant contributions in the homogeneous and heterogeneous 
catalyzed transesterification under acidic or alkaline conditions considering the parameters affecting the processes as well 

as biodiesel yields. The following chapter highlights the synthesis of copper soaps derived from edible oils, the synthesis of 

complexes with 2-amino-6-methyl Benzothiazole derived from already synthesized copper soaps for comparative studies, 

spectral studies, thermogravimetric analysis of copper soaps derived from groundnut, sesame, neem and karanja, and more. 

In the subsequent chapter, the authors go on to highlight biocidal studies performed to assess the comparative toxicity on 

two easily available fungi, Alternaria alternata and Aspergillus niger. The concluding section of this compilation examines 
synthesis of copper soaps with increasing carbon atom p-substituted benzothiazoles. 

Quinoa: Cultivation, Nutritional Properties and Effects on Health 

Pier Giorgio Peiretti (Institute of Sciences of Food Production, Italian National Research 

Council) and Francesco Gai (Institute of Sciences of Food Production, Italian National 

Research Council) 

In series: Food Science and Technology 
2019. 

Hardcover: 978-1-53615-061-2. $230.00. 

e-book: 978-1-53615-062-9. $230.00. 
Quinoa (Chenopodium quinoa Willd) is a pseudocereal of Andean origin that is becoming more and more popular in 

Europe, Asia and the United States of America because it is a good source of different nutrients, rich in antioxidant 

compounds and it offers an alternative to classical cereals in celiac diet because its seeds are gluten-free. Concerning its 

employment in food application, quinoa-derived products have been successfully employed in the preparation of different 

foods as fat/cream substitutes and to enhance the quality of baked foods. This book aims to review recent advances in the 

quinoa plant cultivation as well as the nutritional properties and effects on human health of quinoa-derived products. 
Chapter One focuses on the morphophenological evaluation of different quinoa accessions collected all over the world and 

their agronomical performances tested both in the experimental field and open field trials. In Chapter Two, the authors 

provide a description of the phenology, made on three different growing seasons, of a wide group of quinoa varieties, 
collected in different environments, in field conditions at the Peruvian central coast. Chapter Three evaluates the 

antioxidative capacity and phenolic compounds content in the aerial part of the quinoa plant during its growth cycle in six 

progressive morphological stages from the early vegetative to the grain fill stage. In Chapter Four, the authors determined 
the nutritional value and content of some bioactive compounds in different quinoa (Chenopodium quinoa Willd.), kañiwa 

(Chenopodium pallidicaule Aellen) and kiwicha (Amaranthus caudatus L.) ecotypes collected in Peru. Chapter Five 

describes the potential use of quinoa seed and plant in animal nutrition. The authors of Chapter Six described the 
employment of the fermentation process to improve technological, nutritional and sensory quality of quinoa in order to 
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obtain the fortification of conventional or novel foods. The aim of chapter seven is to review the available studies on the 

use of quinoa as a bread making ingredient. In Chapter Eight, the authors examined the quality characteristics of cereal-
based foods enriched with quinoa flour and inulin with a different degree of polymerization in order to obtain new fortified 

breads and pasta with lowering glicemic index effect. Chapter Nine evaluates studies carried out to develop healthier 

gluten-free products, considering sensory and technological aspects of quality to help promoting the quality of life for 
people who need to follow a gluten-free diet. Chapter Ten critically reviews studies on the use of quinoa as a milk 

substitute on dairy products since it presents a good source of protein with a low glycemic index. In Chapter Eleven 

authors proposed a novel icing system based on the use of an aqueous/ethanolic saponin-free quinoa extract to obtain 
improvement in the quality of both lean and fatty fish species during commercialization under chilled conditions. Finally, 

nutritional implications of quinoa intake have been revised in Chapter Twelve. 

Senn's War Time Cooking Guide 

C. Herman Senn 

In series: Food Science and Technology 
2019. 116 pp. 

Softcover: 978-1-53615-023-0. $82.00. 

e-book: 978-1-53613-797-2. $82.00. 

This book, written by Charles Herman Senn (1864-1934) and originally published in 1915, brings the old recipes and 

techniques of cooking from during the war. It provides a unique window into peoples’ lives and how they survived during 
the war. The book is broken down into the following sections: • Recipes for Soups • Fish Preparations • Meat Dishes • 

Vegetables • Breakfast and Supper Dishes • Sweets, Puddings • Cakes and Pastries • Invalid Dishes • Sauces • Management 

of Gas Stoves • Inexpensive Family Meals • Some Economy Hints (substitutes, for example, the can be used for Meat and 
Fish which were scare, how to avoid waste in food scraps and how to avoid waste in cooking, etc). • Index of Recipes 

Sugar: Processing, Production and Uses 

Fredrick Caras 

In series: Food Science and Technology 
2019. 
Hardcover: 978-1-53615-396-5. $160.00. 

e-book: 978-1-53615-397-2. $160.00. 

A variety of analytical techniques have been developed to determine the content of sugars in honey, such as spectroscopic, 
chromatographic, and electrochemical ones. In this collection, the authors present the cross-section of results on sugar 

composition, obtained by contemporary analytical methods used in honey authentication. The following chapter addresses 

how sago fronds can be used to produce sugar, which contains cellobiose and glucose as the main sugars at about 10 g/L 
and 5 g/L, respectively. SFS has been used as the complete fermentation medium for the production of L-lactic acid using 

L. lactis IO-1 without the need for further amendment. Next, the authors address the impact of processing on the 

physicochemical characteristics and elemental composition of brown sugar produced in Brazil. 15 brown sugar samples of 
5 distinct brands in 3 different were evaluated, and the moisture contents of the samples were determined by Karl Fischer 

titration, and thermogravimetric analysis determined the melting point. The typical process of producing solid sugar from 

sugarcane and mapping by-products and residues that are generated at each stage is presented. By-products are 
characterized and the technologies prominent in energy reuse are addressed. Recent studies, applications, trends, challenges 

and constraints for the future use of sucrose and sucrochemistry derivatives are also discussed. This represents a 

diversification-promising productive concept of green organic chemistry, based on an accessible, low-priced, ecological 
and renewable source, which stands in the short and long terms as the best opportunity to compete economically with 

petrochemicals. In addition, several factors related to the sustainability production of sugar as a raw material, that include 

innovative production processes, natural and artificial substitute sweeteners, geopolitics, medical research and new end 
uses are discussed. The concluding work seeks to examine the changes in the properties of elastomeric compounds as a 

consequence of conventional additives such as zinc oxide and stearic acid by sugar cane bagasse, a green option for 

obtaining environmentally friendly elastomeric compounds. 

The Chemistry of Cookery 

W. Mattieu Williams 

In series: Chemistry Research and Applications 
2019. 293 pp. 

Hardcover: 978-1-53615-268-5. $230.00. 
e-book: 978-1-53615-269-2. $230.00. 

The kitchen is a chemical laboratory in which a number of chemical processes are conducted by which our food is 

converted from its crude state to a condition more suitable for digestion and nutrition, and made more agreeable to the 
palate. The Chemistry of Cookery shows that modern chemistry can throw into the kitchen a great deal of light that can 

help the cook in doing his or her work more efficiently. 
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The Pineapple: Production, Utilization and Nutritional Properties 

Lydia Hampton 

In series: Food and Beverage Consumption and Health 
2018. 134 pp. 

Softcover: 978-1-53614-594-6. $82.00. 
e-book: 978-1-53614-595-3. $82.00. 

The opening review included in The Pineapple: Production, Utilization and Nutritional Properties discusses the 

fundamental and applied aspects related to production of aroma compounds in pineapple fruit. Using different isolation 
techniques (vacuum distillation, simultaneous distillation-extraction, solvent extraction, dynamic headspace and headspace 

solid phase-microextraction), the volatile compounds are analyzed in conjunction, mainly with gas chromatography-mass 

spectrometry. Internal browning or blackheart is an important physiological disorder of fresh pineapple fruit occurring 
during low temperature storage and a limiting factor during export. The authors discuss how phytosanitary treatments 

including heat, cold, or ionizing radiation can be used to control quarantine pests for market access. Various classes of 

bioactive metabolites from pineapple reported in the scientific literature (and their nutritional properties) are discussed. The 
effects of these metabolites on human health are vital, and thus it is extremely important to understand their nutraceutical 

potential and future applications. Lastly, the authors propose that the incorporation of pineapple peel flour into cooked 

meat products enhances moisture and texture, and improves probiotic survival during storage. Similarly, the antioxidant 

capacity of pineapple peel flour enhances lipid rancidity in cooked meat products. 

General Chemistry 

Advances in Chemistry Research. Volume 47 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 234 pp. 

Hardcover: 978-1-53614-716-2. $250.00. 
e-book: 978-1-53614-717-9. $250.00. 

In the introductory chapter of Advances in Chemistry Research. Volume 47, the authors review eterogeneous catalytic 

systems reported from 2004 to 2018 for some of the key chemical transformations of limonene such as oxidation, 
hydrogenation and isomerization reactions. The main advantages of the heterogeneous catalytic processes are the easy 

separation of a catalyst from a reaction mixture, the possibility of reuse and the mild reaction conditions of the processes. 

The processes responsible for the memory effect (induced by electrical breakdown and discharge in custom-

made/commercial tubes) filled with noble gases at low pressure are analyzed in the next chapter. This analysis is based on 

the experimental results pertaining to a mean value of electrical breakdown time delay as a function of the afterglow 
period. Next, a variety of hydroxyquinoline-based compounds from three perspectives, namely their applications as 

anticancer agents, as sensing agents for metal detection, and the mechanisms of their actions. The authors provide an 

overview on the ruthenium(II) polypyridyl complexes catalyzed and visible-light assisted procedures employed for the 
production of radical intermediates from sulfonyl chlorides. In addition, they account the applications of these radical 

species in the syntheses of functionalized aliphatic and aromatic compounds. Because previous kinetic models assume that 

the reaction medium was reacting at random and without a turnover associated to thermodynamics exchanges, some 
included experimental studies aim to show that coupling factor 1 from spinach chloroplasts has latent ATPase activity 

which becomes expressed after heat-treatment and incubation with calcium. Lastly, optically active ketones are isolated 

from the domino deprotection/decarboxylation/protonation reaction of racemic allyl or benzyl B-ketoesters and 
corresponding enol carbonates mediated with both palladium species and unichiral aminoalcohols. Protonation of an 

ammonium enolate as the key enantioselective step is consistent with the absence of a relationship between the nature of 

the substrate and the absolute configuration of the isolated ketone. 

Advances in Chemistry Research. Volume 48 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 284 pp. 

Hardcover: 978-1-53614-724-7. $250.00. 
e-book: 978-1-53614-725-4. $250.00. 

Advances in Chemistry Research. Volume 48 opens with a discussion of statistically significant evidence of the application 

of stochastic dynamics, in particular, the Box–Müller’s method, for studying the temporal behavior of the mass 
spectrometric intensity. The presented model equations, based on stochastic dynamics, are validated using another source 

of evidence of mass spectrometric diffusion parameters called the “current monitoring method”. Crystallographic data of 

five of the studied crystals are presented for first time together with an electron density analysis. Next, the authors cover 
different analytical techniques that have been used for the analysis of sulfacetamide and its degradation/metabolic products 

in order to develop a better understanding of the assay of the active drug. The various techniques employed for this purpose 

are discussed. The following chapter presents methods of the stereoselective C-acylation and their applications in natural 
product synthesis. Compared to stereoselective aldol reactions, stereoselective acylation reactions are not frequently used 
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but are still important methods because they are irreversible reactions, while some aldol adducts undergo the retro-aldol 

reaction. In the concluding section, the authors discuss their recent progress in developing Ir complex-catalyzed N-
alkylation systems employing alcohols as alkylating reagents. These catalytic systems involving hydrogen transfer process 

are environmentally friendly because they produce water as the sole byproduct. 

Advances in Chemistry Research. Volume 49 

James C. Taylor 

In series: Advances in Chemistry Research 
2018. 235 pp. 

Hardcover: 978-1-53614-759-9. $250.00. 

e-book: 978-1-53614-760-5. $250.00. 
Water pollution by organic dyestuffs is a major environmental issue to be addressed, given the strong negative impact of 

such molecules due to both their direct toxicity and that of their derivatives. As such, there is a growing interest regarding 

possible implementation of advanced oxidation processes in conventional wastewater treatments. Following this, the 
process of oxidation-reduction is conducted in electrodes/membranes based on teflonized carbon blacks/carbons. A 

physical model of the reaction mechanism in carbon-teflon structure is developed, and three types of processes have been 

studied: SO2 oxidation with O2 reduction; H2S oxidation with O2 reduction; and H2S oxidation with SO2 reduction. The 

authors aim to update the knowledge in the field by presenting in a systematic approach the scientific literature data 

concerning the applications of cyanoethylation focusing on the catalytic aspects of the process. Aspects related to the most 
relevant reactions, the reaction conditions and the catalysts employed for each of them are presented. In closing, numerical 

simulation of shock wave phenomena in supersonic compressible flows is discussed. The test cases considered include 

supersonic flow in a channel with a forward facing step, reflection of a shock wave from a wall, shock wave and laminar 
boundary layer interaction. 

Advances in Chemistry Research. Volume 50 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 260 pp. 
Hardcover: 978-1-53614-807-7. $250.00. 

e-book: 978-1-53614-808-4. $250.00. 

Advances in Chemistry Research. Volume 50 opens with a discussion of the analytical chemistry of amlodipine from the 
perspective of drug purity control and stability indicating assays for quality assurance purposes. The synthesis and stability 

of the heterocycle is examined in conjunction with the determination impurities in different scenarios. Other specific 

aspects such as phase transitions, the determination of genotoxic impurities, and the enantiomers of the drug are also 
discussed. The following chapter focuses on the numerical investigation of the trends in the flow patterns and the 

corresponding characteristics of the chemical reactions that develop for different flow path geometries incorporating 

features typically found in engineering systems. These geometries include a straight flow channel, a constricted channel, a 
channel with a roughened surface, a channel with a junction, and then a channel with an expansion and contraction 

including an open expansion, an expansion with a filter, with baffles, a flow obstruction, and a roughened surface. The 

authors go on to discuss carbonylation reactions of important homogeneous and heterogeneous catalysts, development of 
carbon monoxide surrogates and future aspects. The carbon monoxide molecule has gained immense interest as one-carbon 

source building block through C–C bond formations in many catalytic carbonylation reactions for producing fine and bulk 

chemicals. The closing chapter discusses the most important aspects of liquid-liquid extraction of ion-association 
complexes: association and extraction equilibria, ion-association reagents, organic solvents, side processes and their 

manifestation, and methods for determining composition and equilibrium constants. It systematizes information on the 

classical liquid-liquid extraction of ion-association complexes which can help investigators take full advantage of the high 
chemical-analytical potential of these compounds. 

Advances in Chemistry Research. Volume 51 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 258 pp. 
Hardcover: 978-1-53615-063-6. $250.00. 

e-book: 978-1-53615-064-3. $250.00. 

In this compilation, the authors begin by highlighting the recent developments in asymmetric 1,4- and 1,2- additions to α, 
β-unsaturated carbonyl compounds. The recent finding of Cu (I)-catalyzed asymmetric 1,2-addition of Grignard reagents to 

α, β-unsaturated carbonyl compounds, as well as aromatic ketones, has categorically revolutionized catalytic asymmetric 

reactions. This compilation also aims to use the well-known coordination preference of zinc in phthalocyanine and 
porphyrin ligands in correlation with supramolecular systems. The light-absorption process in dye-sensitized solar cells is 

studied using the time-dependent density functional theory. In recent years, a series of investigations on detonation wave 

formation in acetylene have been published. In these studies, it was shown that the formation of detonation proceeds 
entirely due to the energy released during the condensation of carbon nanoparticles during the growth of poly-aromatic 

hydrocarbons. The results of these studies are summarized and practical applications are discussed. The authors discuss 
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aromatic amines, derivatives of aromatic hydrocarbons containing an amino group/an amine group/nitrogen atom in their 

structures. These compounds represent one of the most important classes of industrial and environmental chemicals. Three 
groups have been studied: monocyclic, polycyclic, and heterocyclic aromatic amines, which are used as intermediates in 

azo dye manufacturing, pigments, drugs, antibiotics, antidepressants, pesticides, and other industrial products. In the 

closing study, the GC-MS/MS method has been developed for the determination and quantification of 35 multiclass 
pesticide residues in chili samples. Pesticides were selected from different families including organochlorines, 

organophosphorus, carbamates, pyrethroids, triazines, triazoles, and pyrazoles. The QuEChERS-dSPE method was used for 

the extraction of pesticide residue. 

Advances in Chemistry Research. Volume 52 

James C. Taylor 

In series: Advances in Chemistry Research 
2019. 

Hardcover: 978-1-53615-314-9. $250.00. 
e-book: 978-1-53615-315-6. $250.00. 

The opening chapter discusses recent investigations carried out from the academia, industry and research organizations 

about technology in the treatment of aqueous solutions containing any type of metal. Chapter two describes naphthalene 

catabolism genes, their organization and function, and the role of extrachromosomal DNA in naphthalene oxidation. 

Factors affecting natural PAH biodegradation are estimated; model systems to study naphthalene and phenanthrene 
microbial utilization are presented in detail, focusing on mathematical modeling of biodegradation processes in the 

laboratory microcosms. Moreover, the authors also described the mobility of naphthalene degradation-related genes by 

horizontal gene transfer in gram-negative and gram-positive bacteria. The authors go on to review attempts to produce 
more reasonable values by taking the relative electronegativities of the bonded atoms into account. The experience of the 

research team in the field of cementation processes in which tin participates as a metal-cementator or tin is reduced by 

another metal from its compounds dissolved in solutions is generalized in the concluding chapter. 

Protonation: Properties, Applications and Effects 

Ale Germogen 

In series: Biochemistry Research Trends 
2019. 286 pp. 

Hardcover: 978-1-53614-886-2. $230.00. 
e-book: 978-1-53614-887-9. $230.00. 

The opening chapter of Protonation: Properties, Applications and Effects deals with the 

protonation and 3D structural analysis of glycylhomooligopeptides and their silver(I) 
complexes. The authors discuss new evidence supporting the empirical adequacy of the 

model equation, and the advantages of this methodology explored. The concept of 

protonation is reviewed and discussed from the physico-chemico-biological 
perspectives, exploring the format of examples that govern a broad spectrum of the acts 

of protonation. The primary is to present the key examples for better understanding the 

title concept, its unity and purpose. The concluding review focuses on the physical 
properties of protic ionic liquids, such as their viscosities, electric conductivities, 

diffusions, densities, and polarity parameters. This may be useful in interpreting the 

relationship between molecular structures and physicochemical properties based on 
their unique intermolecular interactions caused by protonated chelate amines. 

Titration: Theory, Types, Techniques and Uses 

Tanvi Lavanya Joshi 

In series: Chemistry Research and Applications 
2018. 234 pp. 

Hardcover: 978-1-53614-335-5. $160.00. 

e-book: 978-1-53614-336-2. $160.00. 

Titration: Theory, Types, Techniques and Uses begins with a review of the theoretical fundamentals, materials, working 
conditions and necessary equipment to carry out conductometric titration. The authors aim to show that where other 

titration techniques have limitations, conductometric titration can be used successfully. Following this, historical aspects, 

foundations, potentialities, and limitations of flow-based titrations are presented with emphasis on triangle programmed, 
flow-injection, and batchwise titrations, involving sample continuous addition, sample insertion as a plug, or sample 

stopping inside a chamber-like component in the analytical path, respectively. The authors also discuss “Potentiometric 

Mass Titration” (PMT), which was theoretically established in 2003. The PMT methodis simple, accurate, and easy to use. 
According to this method, the point of zero charge of a metal (hydr)oxide is the common intersection point of three 

titration curves with different amounts of solid. One of the basic surface charge formation mechanisms is proton 

association/dissociation or protonation/deprotonation. This charging mechanism is characteristic for sparingly soluble 
metal oxides, clay minerals, polyelectrolytes with acidic or basic functional groups. In this collection, a double calibration 

method is applied for the accurate characterization of pH-dependent charging of metal oxides, clay minerals, synthetic and 
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natural acidic nanoparticles, and polyelectrolytes in aqueous media. Concluding, the authors discuss isothermal titration 

calorimetry (ITC) and potentiometric titration, very common direct methods for equilibrium studies in solution. ITC 
studies on the interaction capacities of biological active molecules and ions make it possible to simulate molecular 

recognition processes occurring in biological systems. 

Industrial Chemistry 

Graphene Oxide: Advances in Research and Applications 

Ajay Kumar Mishra, Ph.D., and Deepak Pathania (Professor, 

University of South Africa (Florida), Roodepoort, South Africa) 

In series: Chemistry Research and Applications 
2018. 366 pp. 

Hardcover: 978-1-53614-168-9. $230.00. 
e-book: 978-1-53614-169-6. $230.00. 

Graphene oxide is a carbon-based material what produces a monolayer or a few layers of 

oxygen-functionalized graphene. The number of layers usually differentiate between 
graphene oxide and graphite oxide. Though a multilayer system, graphite oxide 

monolayer flakes and few-layer flakes can be found in a graphene oxide dispersion. Due 

to the presence of oxygen functionalities, graphene oxide can easily disperse in various 
organic solvents including water and is compatible with a different matrix that 

dramatically enhances electrical and mechanical properties when mixed with polymer 

and ceramic materials. Graphene oxide possesses a sp2 bonding network. Graphene 
oxide can be used as an intermediary in the production of single layer or few-layer 

graphene sheets. Graphene oxide can be reduced in solution and as a thin film using a variety of reducing conditions, and 

reduction converts the graphene oxide into a material that has a large enhancement in electrical conductivity. Graphene 
oxide has been used in a variety of applications not limited to materials science engineering and biotechnology. The 

present book describes the advances in research and applications of graphene oxide; in Chapter One, the general 

introduction on graphene oxide is introduced whereas in Chapter Two a broader summary of laser processing for graphene 
oxide/transition metal oxide nanocomposite coatings are described. Chapter Three discusses a graphene oxide template for 

the scaffolding transition metal/metal oxide ingredient. Chapter Four concludes the new advances in graphene oxide-metal 

nanocomposites for cancer theranostics. Chapter Five summarizes graphene oxide membranes as supercapacitor separators 
and Chapter Six contains details of graphene oxide in terms of the advances in research and applications of membranes. 

Chapter Seven speaks on the conductivity of graphene oxide films while Chapter Eight describes the application of 

graphene oxide based nanocomposites in heterogeneous photocatalysis for water purification. Chapter Nine deals with an 
immense uprising, detailing the functionalization and fine-tuning of 2D graphene designed for heterogeneous catalysis to 

make things greener. Chapter Ten summarizes graphene oxides for biomedical and therapeutic applications. Chapter 

Eleven describes graphene oxide as an outstanding material for advanced batteries while Chapter Twelve speaks on behalf 
of self-assembled graphene oxides and their different applications. Chapter Thirteen describes the versatile applications of 

graphene oxide in the field of nanoelectronic while Chapter Fourteen concludes this book with details about the design, 

fabrication, testing and delivery of graphene oxide in solar energy storage. This book will be highly beneficial to the 
researchers working in the area of graphene oxide, polymer/ceramic chemistry, materials science, engineering, drug 

delivery, medicine and environmental science. It also covers membrane and super capacitors with their advanced 
applications. This book also provides a platform for all researchers to carry out graphene oxide research and the advances 

in the area. The book also covers recent fundamentals, advancements and newer prospects about the future research in 

graphene oxides. 

The Physicochemical Aspects of Nitric Oxide in Chemistry and 

Biology: Fundamentals and Recent Developments 

Gertz I. Likhtenshtein (Department of Chemistry, Ben-Gurion 

University of the Negev, Beer-Sheva, Israel and Institute of Problems 

of Chemical Physics, Russian Academy of Science, Chernogolovka, 

Moscow region, Russian Federation) 

In series: Chemistry Research and Applications 
2018. 316 pp. 

Hardcover: 978-1-53613-958-7. $230.00. 
e-book: 978-1-53613-959-4. $230.00. 

Nitric oxide (NO) is a tiny molecule with tremendous impact in biology, biochemistry, 

physiology, biomedicine and clinical practice. Nitric oxide, as a signaling molecule, 
significantly contributes in the regulation of transcriptional, translational and post-

translational processes, aging, inflammation, and major human pathologies. This book 

represents a view on the area from physical chemists with long and broad expertise in 
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chemical biophysics, mechanisms of enzyme catalysis and physical methods for application in biology, in particular. This 

book forms the physicochemical basis for a deep understanding of the biochemical and physiological impact of nitric 
oxide. With numerous references to essential literature, this volume provides a tool to fundamental knowledge in all 

important aspects of the vast area. The book chapters are dedicated to basic physical and chemical properties of nitric 

oxide, NO donors, NO metallocomplexes, and methods of NO analysis. A general survey is made of data on nitric oxide 
synthase and soluble guanylate cyclase, an NO receptor, and reactive nitrogen species. Brief reviews of the nitric oxide 

involving genetics and aging, occurrence of pathology and treatment of cancer, arterial and bone diseases, central nervous 

systems and neurodegenerative diseases, and other miscellaneous diseases are all presented. This book is intended for 
scientists working in areas related to the impact of nitric oxide in biochemistry, molecular biology and biophysics, 

physiology and biomedicine. The book will also be useful for doctors and pharmacologists involved in the clinical practice. 

This text, as a whole or as separate chapters, can also be employed as subsidiary manuals for instructors, graduate and 
undergraduate students of university physics, bio-physics, chemistry, biochemistry, and biomedicine departments, and 

researchers of laboratories for pharmacological companies. 

Organic Chemistry 

Alcohol Oxidation: Reaction, Effects and Applications 

Steffan Paterson 

In series: Chemistry Research and Applications 
2018. 238 pp. 
Hardcover: 978-1-53614-604-2. $160.00. 

e-book: 978-1-53614-605-9. $160.00. 

Over the last few years, there has been a growing interest in the development of sustainable processes for large-scale 
production of commodities. As such, Alcohol Oxidation: Reaction, Effects and Applications addresses recent 

developments in metal-catalyzed selective oxidation reactions of alcohols to carbonyl-containing compounds under 

unconventional conditions. Following this, the authors examine how simple alcohols have been used as feedstocks for the 
preparation of a variety of enantioenriched substances. Cascade reactions allow for the elaboration of complex molecules 

from simple starting materials in a very efficient way. Several bonds can be made in one-pot procedures without the need 

for intermediates to be isolated. Metal-organic frameworks and covalent organic frameworks are two classes of highly 
porous materials that have been heavily investigated in recent years. As such, in this compilation the authors focus on the 

use of metal-organic frameworks as heterogeneous oxidation catalysts. Enantiopure alcohols are important starting 
materials and intermediates for the synthesis of many biologically active compounds and fine chemicals. The use of 

enzymes for the kinetic resolution of racemates has produced affordable enantiopure compounds in good yields, however 

non-enzymatic chiral catalytic systems have been gaining ground. Accordingly, the effective non-enzymatic oxidative 
kinetic resolutions of racemic alcohols and related compounds such as diols or benzoins are summarized and discussed. 

Lastly, the potential employment of the electrochemical process to oxidize alcohols in a more efficient way than the usual 

chemical method is presented. The use of the electrode potential as a controllable variable and driving force of the process 
allows for the oxidation of some alcohol molecules without of the very aggressive nature of reactants. 

Alkanes: Properties, Production and Applications 

Luisa Margarida Martins (Universidade de Lisboa, Lisboa, Portugal) 

In series: Chemistry Research and Applications 
2019. 
Hardcover: 978-1-53615-051-3. $160.00. 

e-book: 978-1-53615-432-0. $160.00. 

Over the last few years, there has been a growing interest in the development of sustainable processes for the large-scale 
production of commodities. The book Alkanes: Properties, Production and Applications offers a comprehensive review of 

physicochemical properties of industrially important alkanes, their upgrades, and use in the synthesis of valuable 

functionalized organic compounds, with a focus on simple, mild, and green catalytic processes. Moreover, emerging 

technologies of alkane decontamination are also addressed. Thus, a state-of-art examination of the physicochemical 

properties of selected liquid n-alkanes, aiming at enhancing the knowledge and understanding of such an important class of 

compounds, is presented. One application of long chain n-alkanes is to take a part of the composition of several fuels and 
lubricants. In order to produce them with beneficial cold-flow properties, the linear alkanes, commonly designated as 

waxes, must undergo an upgrading process. The authors present the several catalytic systems used to transform linear to 

branched long chain alkanes, from the more traditional processes to the current research trends. On the other hand, the use 
of alkanes as raw materials in organic synthesis has been heavily investigated in recent years; given how abundant and 

cheap they are as a carbon source. As such, the authors focus on the use of C-scorpionate transition-metal complexes as 

homo- or heterogeneous catalysts for the challenging selective oxidation of alkenes, under mild and unconventional 
conditions, to functionalized value-added organic compounds. Regarding alkane’s functionalization, the introduction of a 

halogen atom at a specific site in an alkyl chain provides an avenue for the creation of novel synthetic routes. Accordingly, 

the state-of-art selective halogenation of unactivated C-H bonds is presented and discussed. Lastly, the serious pollution 
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problem of prevalent alkanes in water bodies is addressed by presenting the most cost effective and environmentally 

relevant emerging technologies to recover the natural balance of ecosystems. 

Cellulose Acetate: Properties, Uses and Preparation 

Calvin Roberson 

In series: Chemistry Research and Applications 
2019. 300 pp. 

Hardcover: 978-1-53614-704-9. $195.00. 
e-book: 978-1-53614-705-6. $195.00. 

Cellulose Acetate: Properties, Uses and Preparation presents data on thermodynamic 

characteristics (heat capacity, enthalpy, entropy, and Gibbs function) from 4 to 580 K 
cellulose acetates and cellulose nitrates, as well as the major plasticizers for these 

polymers, the temperatures of their relaxation and phase transitions, the effect of 

plasticizers on these characteristics of cellulose acetate and cellulose nitrate and the 
solubility of plasticizers in polymers. Cellulose diacetate has been used in the design of 

sorption matrices for the fluorescent analysis of polyaromatic and heterocyclic 

compounds. Thus, the physicochemical properties of cellulose diacetate solutions in a 

binary acetone-water solvent were analyzed along with the morphological, surface-

energy, physicochemical and physicomechanical characteristics of film matrices in 
comparison with fiber ones. Additionally, the authors examine how the growth of CO2 

emissions efforts led to the necessity for green material solutions that fit into a sustainable development policy and low 

environmental impact. The major barriers to produce cellulose-based products from agricultural residues are the 
heterogeneity of the raw material, the experimental conditions reproducibility, the heterogeneous phase of the synthesis 

reaction, the difficulty of purification, the effluent disposal, and the control of the product quality. In the closing study, the 

authors provide a comprehensive review of electrospun nanofibres from different types of polymers with synthesized 
montmorillonite clays. Loading activated natural bentonite clay into any type of polymer can improve the adsorption 

property of electrospun nanofibres, but the bentonite clay must be well dispersed, suspended and loaded to achieve any 

benefit. This study may pave the way for further use of electrospun nanofibres loaded with clay in a wide variety of 
environmental and medical applications. 

Cycloaddition Reactions: Advances in Research and Applications 

Davor Margetic, Ph.D. (Rudjer Boskovic Institute Bijenicka, Zagreb, Croatia) 

In series: Chemistry Research and Applications 
2019. 
Softcover: 978-1-53615-420-7. $95.00. 

e-book: 978-1-53615-421-4. $95.00. 

Chapter 1 reviews recent progress in aryne cycloaddition reactions. The important contributions to the methodology of 
preparation of arynes in mild reaction conditions are described. Among them, the in-situ generation of arynes via the 

reaction of ortho- OTMS aryl triflates with fluoride ions is the most applicable. By this method, a variety of arynophiles 

was employed in the synthesis of nitrogen and oxygen containing 5-7 membered heterocycles. Instructive examples of 
applications in the total synthesis of natural products (radermachol, (±)-tylophorine, calothrixins, tubingensin B, (+)-

hinckdentine A, cossonidine and (methyl)teretifoliones B) are presented. The importance of O-trimethylsilylaryl triflates 

and fluoride ions methodology for aryne generation is demonstrated in preparation of bioactive molecules and their 
applicability in medicinal chemistry research. Chapter 2. In addition to thermal reactions, photocycloaddition reactions are 

a complementary tool in synthetic organic chemistry. The employment of photochemical cycloaddition reactions proceed 

through different reaction mechanisms and provide access to products which could not be obtained in classical reaction 
conditions. This chapter is a review of excited state transformations of heterostilbenes to polycyclic structures featuring 

bicyclo[2.1.1], bicyclo[3.1.0] and bicyclo[3.2.1] moieties. Alongside the main products of these types, often unexpected 

transformations take place. Some of the photocycloaddition products display interesting biological activity. Chapter 3 
reports the results of original scientific research with regards to the application of click reactions in the synthesis of 1,4-

disubstituted 1,2,3-triazole conjugates with ribofuranosides and reversed nucleosides. An efficient method for the synthesis 

of 1,2,3-triazole bridged glycoconjugates with potential biological activity is described and fully supported with the 1H and 
13C NMR spectroscopy of novel products. Chapter 4 is a comprehensive review of isocyanide-based cycloaddition 

reactions. This functionality is highly reactive and participates in many different cycloaddition reactions and annulations. 

Employment of isocyanide cycloaddition reactions led to the preparation of diverse heterocyclic structures, including 
asymmetric ones and their applications in medicinal chemistry, in the agricultural, chemical, and supramolecular fields, as 

well as in the materials sciences. Chapter 5 gives a review of the synthesis of 1,5-benzodiazepine-2,4-dione derivatives via 

1,3-dipolar cycloaddition reactions. Functionalization of 1,5-benzodiazepine-2,4-dione by the cycloadditions of 
nitrilimines, nitrile oxides or azides led to diverse heterocyclic substitutions at positions 1, 3 and 5. Molecular structures of 

novel products were confirmed by X-ray crystal structure analyses. Chapter 6. Nitrile imines, nitrile oxides and azides were 

employed in 1,3-dipolar cycloaddition reactions with allyl and propargyl substituted 1,5-benzodiazepine, quinoxaline-2-
thiones, benzimidazole and isatin to afford derivatives with heterocylic substituents: pyrazol, isoxazol and triazol. Single 

crystal X-ray studies of novel products were described, and their biological activity was also reported. Chapter 7. 

Guanidines are commonly occurring in nature and constituents some natural products with cyclic structures. Various 
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cycloaddition reactions leading towards cyclic guanidine structures were reviewed. The review also summarized 

cycloaddition reactions in which functionalized guanidines were acting as the reaction partners. 

Furan: Chemistry, Synthesis and Safety 

Ida Bailey 

In series: Chemistry Research and Applications 
2019. 143 pp. 

Softcover: 978-1-53615-390-3. $82.00. 
e-book: 978-1-53615-391-0. $82.00. 

In this compilation, the authors discuss the reactions of furans and formylfurans with aqueous hydrogen peroxide which are 

caused by peculiarities in the chemical behavior of these reagents, as well as their availability. It is known that the furan 
cycle can demonstrate properties of aromatic compounds, dienes and enoloethers depending on their structure and reaction 

conditions. Furans are used in medicinal chemistry as useful intermediates in the synthetic transformations aimed at the 

development of new pharmaceutical agents. As such, the authors also disclose the direct and atom-economical synthetic 
route to new [3,2-b]furan-fused pentacyclic triterpenoids via 5-exo-dig cyclization of accessible 2-alkynyl derivatives of 

betulonic, ursonic and oleanonic acids in the presence of the strong bases or catalyzed by transition gold complexes. The 

closing chapter presents research data published by the authors in the last five years on the new developed one-pot 

synthesis of tetrasubstituted furans by the reaction of symmetrical and unsymmetrical acetylenes with carboxylic acid 

esters and EtAlCl2 in the presence of metallic magnesium and the Cp2TiCl2 catalyst. 

Indole: Synthesis, Functions and Reactions 

Bridget Pratt 

In series: Chemistry Research and Applications 
2018. 186 pp. 

Softcover: 978-1-53614-777-3. $95.00. 
e-book: 978-1-53614-778-0. $95.00. 

In the foremost chapter of Indole: Synthesis, Functions and Reactions, derivatives of hydrogenated pyrido[4,3-b]indoles as 

potential neuroprotectors have been synthesized. Different substituents were introduced into position 8 of the carboline 
fragment of the molecule: methyl-, methoxy-, fluorine- and chlorine-ones. Biological tests have shown that all the studied 

compounds can modulate glutamate-dependent uptake of calcium ions in rats’ cerebral cortex synaptosomes. The authors 

go on to discuss how mushrooms and their mycelia from in vitro cultures have become increasingly common study 
subjects due to their health-promoting potential. The most frequently demonstrated properties of these mushrooms include 

antioxidative, anticancer, anti-inflammatory, immunostimulatory and anti-depressive effects. This activity stems from 

numerous mushroom metabolites, bioelements and physiologically active substances, including indole compounds. The 
final chapter provides an overview of the diverse synthetic approaches to generate pyrimido[4,5-b]indoles. Pyrimido-

indoles are tricyclic ring systems produced when an indole group is fused with a pyrimidine ring. Of the two possible 

isomers of this ring system, the pyrimido[4,5-b]indoles are of particular interest relative to pyrimido[5,4-b]indoles due to 
their presence in a wide range of pharmacologically active molecules. 

Isoprenoids: Polyprenols and Polyprenyl Phosphates as 

Physiologically Important Metabolic Regulators 

Alexander N. Narovlyansky, Alexander V. Pronin, Alexander V. 

Sanin, Vladimir V. Veselovsky, Leonid L. Danilov, Alexander M. 

Sedov and Felix I. Ershov 

In series: Chemistry Research and Applications 
2018. 177 pp. 

Softcover: 978-1-53614-445-1. $95.00. 

e-book: 978-1-53614-446-8. $95.00. 

This book defines and classifies polyisoprenoids, describes the characteristics of 

polyprenols, dolichols and their phosphates, and the metabolism of polyprenols and their 

derivatives, discusses the biological role of polyprenols, and analyzes the function of 
polyprenols in the regulation of cholesterol synthesis and the role of phytosterols in the 

suppression of cholesterol absorption in the gastrointestinal tract. It also describes the 

hepatoprotective and anti-inflammatory effect of polyprenols and separately discusses 
the current understanding of the mechanisms of dyslipidemia and metabolic syndrome 

development. This review contains background information on the newly developed drugs based on polyprenols and 
polyprenyl phosphates, which are highly promising in veterinary and human medicine. 
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Organic and Medicinal Chemistry. Volume 1 

Bimal K. Banik, Ph.D. (Community Health Systems of SouthTexas, 

Edinburg, TX, US) 

In series: Chemistry Research and Applications 
2018. 445 pp. 

Hardcover: 978-1-53614-453-6. $195.00. 

e-book: 978-1-53614-454-3. $195.00. 
Organic and Medicinal Chemistry discusses the principal branches of chemistry, as they 

are more widely studied than any other subjects in chemistry. Very often, organic and 

medicinal chemistry have been defined collectively as a hybrid discipline of many other 
subjects, particularly biology, chemistry, medicine and pharmacy. The synthesis of 

molecules, mechanism of a process, studies of new reagents, natural products, and 

biological and pharmacological evaluation of molecules against different components of 
cells are the key subjects in these two areas. On the basis of unlimited possibilities, one 

can imagine several scopes that exist for students, researchers and industrialists to study 

and explore organic and medicinal chemistry. In this book, an attempt has been made to 

include diverse research topics to benefit the readers from different standpoints. This book has eighteen chapters from 

active authors who hail to different nations. Bhalla and his group have written five chapters in this book. In the first 

chapter, Bhalla et al. have reported recent trends in nitrone-olefin cycloaddition reaction for the preparation of biologically 
active molecules. In the second chapter, Bhalla and Narula have reported the synthesis of medicinally important 

compounds via several organic transformations using DDQ. In the third chapter, Saini and Bhalla have described a 

benzoxazole scaffold for effective drug design in therapeutic drug design. In the fourth chapter, Berry and Bhalla have 
demonstrated recent progress on the pharmacological profile of pyrazole and imidazole conjugates. In the fifth chapter, 

Kumari and Bhalla have explored the synthesis of optically active beta lactams. Sahoo et al. have reported the therapeutic 

potential of pyrimidine-related new drug in Chapter Six. Sahoo et al. have demonstrated the new medicinal and 
pharmacological importance of thiazolidinones in Chapter Seven. Sahoo and Banik have explored the new quinazolines 

synthesis and their medicinal and pharmacological properties in Chapter Eight. Perchyonok has described natural 
biomaterials for veterinary therapy through an in vitro approach in the ninth chapter. In Chapter Ten, Perchyonok et al. 

have reported studies on cytotoxicity biomaterials containing chitosan hydrogels. Philips has demonstrated the synthesis 

and applications of pharmacologically relevant phosphonates and phosphinites in Chapter Eleven. Basu and Banik have 
explored apoptosis in the inhibition of cancer in Chapter Twelve. In Chapter Thirteen, Maiti et al. have investigated the 

synthesis and medicinal chemistry of isoxazolines and their analogues. Maji and Ganguly have demonstrated the use of 

mushroom as a food in Chapter Fourteen. Bandyopadhyay et al. have studied key enzymes that are responsible in cancer 
and their mechanism of action in Chapter Fifteen. The Chapters Sixteen through Eighteen are written by Banik and his 

group. In Chapter Sixteen, they have explored the synthesis of biologically active pyrroles through a variety of methods. In 

Chapter Seventeen, an exploration of novel polyaromatic compounds is described by this group. In Chapter Eighteen, 
Banik et al. have reported the preparation of diverse glycosides using the Ferrier rearrangement. Scientists would be 

convinced that organic and medicinal chemistry have no boundary in science. The application of these chemical and 

medicinal sciences is huge and they are related to many significant discoveries. This book will be useful for chemists, 
biologists, clinicians, pharmacists, biotechnologists, industrialists and engineers who are working in the field of 

interdisciplinary science as well as specific chemical and medicinal science. 

Organic and Medicinal Chemistry. Volume 2 

Bimal Krishna Banik, Ph.D. (Community Health System of South 

Texas, EdRPinburg, TX, US; Department of Chemistry, The 

University of Texas-Pan American, Edinburg, US; The University of 

Texas, M. D. Anderson Cancer Centre, Department of Molecular 

Pathology Box-89,Houston, Texas, US; Department of Chemistry 

and Chemical Engineering, Stevens Institute of Technology, Castle 

Point on the Hudson, Hoboken, NJ, US) 

In series: Chemistry Research and Applications 
2019. 416 pp. 
Hardcover: 978-1-53614-855-8. $195.00. 

e-book: 978-1-53614-856-5. $195.00. 

Organic and medicinal chemistry are definitely the principal branches of chemistry as 
they are more widely studied than any other subjects in chemistry. Very often, organic 

and medicinal chemistry have been defined as a hybrid discipline of many other subjects that include biology, chemistry, 

medicine and pharmacy. The synthesis of molecules, mechanism of a process, studies of new reagents, natural products, 
biological and pharmacological evaluation of molecules against different components of cells are the key subjects in these 

two areas. On the basis of unlimited possibilities, one can imagine several scopes exist for students, researchers and 

industrialists to study and explore organic and medicinal chemistry. In this book, an attempt has been made to include 
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diverse research topics to benefit the readers from different standpoints. This book has nine chapters (Volume 2) from 

active authors. Bhalla and his group have written two chapters in this volume. In the first chapter, Berry and Bhalla have 
demonstrated recent progress on the pharmacological profile of pyrazole and imidazole conjugates. In the second chapter, 

Kumari and Bhalla have explored the synthesis of optically active beta lactams. Sahoo and Banik have explored new 

quinazolines synthesis and their medicinal and pharmacological properties in Chapter Three. Perchyonok has described 
natural biomaterials for veterinary therapy through an in vitro approach in the fourth chapter. In the fifth chapter, 

Perchyonok et al. have also reported studies on cytotoxicity biomaterials containing chitosan hydrogels. Philips has 

demonstrated the synthesis and applications of pharmacologically relevant phosphonates and phosphinites in Chapter Six. 
Basu and Banik have explored apoptosis in the inhibition of cancer in Chapter Seven. Maji and Ganguly have 

demonstrated the use of mushrooms as a food in Chapter Eight. Bandyopadhyay et al. have studied key enzymes that are 

responsible in cancer and their mechanism of action in the ninth chapter. Scientists are convinced that organic and 
medicinal chemistry have no boundaries in science. The application of these chemical and medicinal sciences is huge and 

they are related to many significant discoveries. On this basis, the book will be useful for chemists, biologists, clinicians, 
pharmacists, biotechnologists, industrialists and engineers who are working in the field of interdisciplinary science as well 

as specific chemical and medicinal science. 

Strontium Titanate: Synthesis, Properties and Uses 

Alexander Tkach and Paula Vilarinho (Department of Materials and Ceramic Engineering, 

CICECO, University of Aveiro, Aveiro, Portugal) 

In series: Materials Science and Technologies 
2019. 

Hardcover: 978-1-53615-437-5. $195.00. 
e-book: 978-1-53615-438-2. $195.00. 

Strontium titanate (STO) is a classical high-permittivity perovskite material known since the 1940s. Although incipient 

ferroelectric behaviour of SrTiO3 was thoroughly studied during several decades, many new physical phenomena in STO 
and its solid solutions have been predicted theoretically and observed experimentally in past few years. The obtained 

results were successfully applied for the development of modern electronic devices on the basis of macroscopic and 
nanostructured samples. Besides the incipient ferroelectricity, properties of STO include a structural phase transition, 

semiconductivity, superconductivity, and thermoelectricity, among others. This book provides the latest information on the 

developments of field preparation, characterization, and application of STO and the materials based on it, with perspectives 
on future research. It collects the contributions of several established researchers from around the world on the fundamental 

mechanisms, processing, and possible uses for STO-based materials in the form of single crystals, thin films, and ceramics. 

This book covers a broad range of topics related to STO and materials based on it, including an overview of lattice 

dynamics and magnetic resonance characterization, Sr/Ti ratio, and stress induced modification of the properties, 

modelling, and simulation of improper ferroelectricity and multiferroic phases, dielectric responses and thermoelectric 

performance for tunable devices, and energy harvesting applications, respectively. 

Thiols: Structure, Properties and Reactions 

Carlos C. McAlpine 

In series: Chemistry Research and Applications 
2019. 127 pp. 

Softcover: 978-1-53615-599-0. $82.00. 
e-book: 978-1-53615-600-3. $82.00. 

The thiol (-SH) is an essential functional group in the biological system. The -SH groups play a catalytic and structural role 

in enzymes and proteins that participate in the defense against reactive oxygen species, detoxification, signal transduction, 
energy production, apoptosis, and other biological functions. In this compilation, the authors begin by exploring how the 

inorganic and organic forms of mercury interact with these macromolecules. In the following study, thiol-methacrylate 

networks based on a tetrafunctional thiol and dimethacrylate monomers were prepared by both photopolymerization and 
amine-catalyzed Michael addition reaction. The progress of the polymerization reaction was monitored by FTIR and 

Raman spectroscopy. The cured materials were characterized by measuring the glass transition temperature, the flexural 

modulus, and the compressive strength. In the closing study, a novel and efficient protocol is presented which has been 
developed for the synthesis of symmetrical disulfides from thiols using thionyl chloride as the sole oxidizing agent at 

ambient conditions. Also, a tentative mechanism has been reported for the reaction. 

Transesterification: Process, Mechanisms and Applications 

Anita Becker 

In series: Chemistry Research and Applications 
2018. 168 pp. 

Softcover: 978-1-53614-545-8. $95.00. 

e-book: 978-1-53614-546-5. $95.00. 
Transesterification is an organic reaction in which the organic group R′′ of an ester is exchanged with another organic 

group R′ of an alcohol according to a mechanism called alcoholysis. In this compilation, the authors address the way the 
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transesterification process has become widely popular in biodiesel production, on an industrial scale, by reaction of 

triglyceride with short-length alcohol (methanol and/or ethanol). Next, Jatropha curcas Linnaeus, a non-edible raw 
material, is discussed as an attractive alternative for biodiesel production. The heterogeneous acid catalysis of this second-

generation raw material is examined, including the mechanisms of esterification of fatty acids and transesterification of the 

triacylglycerides present in Jatropha curcas L. oil. In biodiesel generation, the transesterification reaction is the main 
process used for vegetable oils, animal fats, waste cooking oil or micro/macroalgae. Thus, the authors propose that 

catalysts such as acid and base or enzymes should be used to improve the rate of production. The closing portion of this 

collection reviews the use of transesterification reactions within laboratory courses of environmental and sustainable 
chemistry programmes for undergraduate chemistry students over the past 15 years. The authors propose that in the future, 

these experiments should be revised to include discussions of process sustainability and illustrations of life-cycle analysis 

approaches to bio-fuel production. 

Trehalose: Sources, Chemistry and Applications 

Elżbieta Łopieńska-Biernat (Department of Biochemistry, Faculty of 

Biology and Biotechnology, University of Warmia and Mazury in 

Olsztyn, Olsztyn, Poland) and Robert Stryiński (Department of 

Biochemistry, Faculty of Biology and Biotechnology, University of 

Warmia and Mazury in Olsztyn, Olsztyn, Poland) 

In series: Biochemistry and Molecular Biology in the Post Genomic 

Era 
2019. 204 pp. 

Softcover: 978-1-53614-944-9. $95.00. 

e-book: 978-1-53614-945-6. $95.00. 
Trehalose as a natural disaccharide presents in plants, invertebrates, fungi and 

prokaryotes, but not in mammals. A white, odorless, crystalline powder with a sweet 

taste, it is best known as a source of energy and protectant to survive harsh 
environmental conditions in many organisms, but its applications cover a wide array of 

disciplines. Research engagement is stimulated by interest in biotechnology; the use of trehalose in processes related to 

industry, agriculture, pharmacy and medicine. Considering both the advantages and disadvantages of this sugar for 
humans, Trehalose: Sources, Chemistry and Applications emphasizes the importance of trehalose in both basic and applied 

research and presents an overview of its biological significance. We have collected innovative research on the properties of 

trehalose and its application in industry or medicine; among others, the impact on the quality of fruit products, higher 

thermal resistance of wood, as well as innovative pharmaceuticals is also included. 

Physical Chemistry 

Chemisorption: Properties, Reactions and Uses 

Matthan Norup 

In series: Chemistry Research and Applications 
2018. 144 pp. 

Softcover: 978-1-53614-694-3. $82.00. 
e-book: 978-1-53614-695-0. $82.00. 

Chemisorption: Properties, Reactions and Uses opens by presenting chemisorption analysis by a pulse flow system for 

determining the metal nanosize for different heterogeneous catalysts. The authors show some examples of palladium, 
nickel, platinum, copper and gold nanoparticles supported on different supports, and discuss potentialities, criticalities and 

applicability of the technique. Following this, the synthesis of titanium oxide coatings on a high-porosity silicas surface 

with a regular pore structure was studied using a thermogravimetric setup with a McBain balance and atomic force 

microscopy. The kinetic dependences of chemisorption processes used in the molecular layering method were determined, 

and the difference in flow mechanisms and results of coating synthesis on meso- and microporous silicas are presented. 

The salt-ammonia chemisorption cycle has been extensively developed in many fields such as low-grade heat driven 
refrigeration, heat pump, thermal storage and power generation. As such, the kinetic models of salt-ammonia 

chemisorption were reviewed and discussed in this work, and the values of kinetic parameters in different models were 

summarized and listed for ammonia chemisorption. In the concluding study, heterophase textured films of vanadium 
dioxide on single-crystal silicon substrates have been synthesized by the sol–gel method from solutions of triethoxyvanadyl 

VO(OEt)3 in methyl cellosolve CH3OCH2CH2OH. The effect of ozone and ethanol vapor chemisorption on the 
parameters of the semiconductor–metal phase transition in vanadium dioxide VO2(B) are also studied. 
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Polymer Science and Technology 

How Smart are the Polymers? 

Laura Peponi, PhD, (ICTP-CSIC) and Jean Marie Raquez, PhD 

(University of Mons) 

In series: Polymer Science and Technology 
2018. 449 pp. 
Hardcover: 978-1-53613-960-0. $230.00. 

e-book: 978-1-53613-961-7. $230.00. 

Smart polymer materials represent an exciting range of novel materials for advanced 
applications such as aeronautics and biomedical devices. These materials are able to 

sustain any external stimuli including temperature, pH, electric and magnetic fields and 

response in an adaptive and proportional manner to this environmental change. Two 
main categories of smart materials are able to encompass these features, i.e., self-

evolving materials and self-healing materials. Self-evolving materials can, for instance, 

reconfigure themselves on-the-fly to react upon changing environmental conditions. A 
variety of possible material candidates can be described as self-evolving materials 

including shape-memory polymers, adaptive hydrogels and actuators changing their 

properties in response to external stimulation. In addition to them, intrinsic self-healing polymers encompass these 
responsiveness features and are constructed on the basis of reversible bonding such as Diels-Alder reactions for locally 

healing these materials after experiencing damage. This book intends to propose a comprehensive knowledge on smart 

materials that encompass self-evolving materials and self-healing materials, including their implementation of 3D-printing 
technology. Combining smart materials and additive manufacturing has thereby been introduced as an inspiring way to 

provide more complex 3D objects with elevated adaptive properties. They are myriad issues that are still challenging with 

the construction of these smart materials, including their additive manufacturing, but the book will offer novel 
opportunities to obtain multi-responsive materials in advanced technology. 

Organic Polymers: Advances in Research and Applications 

Tomos Fisher 

In series: Polymer Science and Technology 
2019. 186 pp. 
Softcover: 978-1-53614-864-0. $95.00. 

e-book: 978-1-53614-865-7. $95.00. 

In this compilation, examples of film polymeric composites based on azobenzene polymers and metallic complexes for use 
in electro-optical modulators and recording media for polarization holography are considered. It is shown that the 

information characteristics of the investigated media are mainly influenced by the structure of the azobenzene groups 

(electron-donor and electron-acceptor substitutes) and by the supramolecular structure of the polymers. Following this, 
precise analyses of the molecular arrangement of three-dimensional crystals, two-dimensional molecular films, and 

interfacial particle layers of polyguanamine derivatives with a high refractive index are been performed. It is determined 

that the high refractive index of the polyguanamine derivatives is not caused by the chemical structure of the molecule, but 
is based on the packing of molecular chains or the refraction of transmitted light due to the difference in electron density 

between the crystalline and amorphous regions. In the closing chapter, organic-inorganic hybrid polymers are applied in 
different fields, including adsorption of metals from aqueous media. In this context, two organic-inorganic hybrid polymers 

were prepared by sol-gel method, using proportions of 1:1 and 1:3 of the monomer 1-vinylimidazole and the silane agent 3-

mercaptopropyl-trimethoxysilane, respectively, in order to evaluate the proportion effect of VI and MPTMS on Hg2+ ions 
adsorption from an aqueous solution. 

Special Topics 

Eugenol: Biosynthesis, Toxicity and Uses 

Megan Shelton 

In series: Chemistry Research and Applications 
2019. 

Softcover: 978-1-53615-429-0. $82.00. 

e-book: 978-1-53615-449-8. $82.00. 
In this compilation, the use of eugenol for the development of new active packaging material is presented using two 

different technologies for two polymer matrices. First, linear low density polyethylene films were impregnated with 

eugenol using supercritical CO2 assisted impregnation. In a second approach, eugenol was grafted onto cellulose using a 
polycarboxylic acid as linking agent for the preparation of a bioactive paper. In both cases, the effect of different process 

conditions on the final material properties was investigated. Following this, the authors discuss advances concerning the 
antiprotozoal activity of eugenol as well as its natural and synthetic derivatives. This study demonstrates that chemical 
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modifications of eugenol can afford promising antiprotozoal compounds. In the closing chapter, a revision of the eugenol 

based thermosetting materials is be presented. This includes not only their preparation, but also some important 
characteristics and applications. 

Flocculation: Processes and Applications 

Eleonora Vollan 

In series: Chemistry Research and Applications 
2019. 327 pp. 
Hardcover: 978-1-53614-339-3. $230.00. 

e-book: 978-1-53614-340-9. $230.00. 

Flocculation: Processes and Applications opens by approaching current trends in preparation and chemical modification of 
flocculant polysaccharides derived from plants and their flocculation performance. In addition, aspects including 

mechanisms of flocculation, chemical modification, the effect of physicochemical factors on flocculating activity, and 

recent applications of flocculant polysaccharides are reviewed. The authors go on to propose plant extracts which can 
efficiently perform coagulation and flocculation operations without the environmental risk of residual sludge with high 

concentrations of aluminum or iron. A separate study aimed to use the organic polymer from Opuntia cochenillifera cactus 

associated with the addition of aluminum sulfate to treat the water of a lentic body applying coagulation, flocculation, 

sedimentation and filtration processes. The authors propose that the design and operation of flocculators is crucial for the 

process efficiency andlargely dependent on the following features: floc characteristics, flocculation kinetics, and 
engineering aspects of flocculation. This compilation also discusses current knowledge on algal organic matter (AOM) 

flocculation, the impact of AOM on the removal of other compounds and links AOM composition and character to the 

efficiency of flocculation, the reaction conditions and mechanisms and finally, to the properties of flocs. Additionally, the 
performance of natural coagulant tanin compared to chemical coagulants aluminium sulphate and ferric chloride commonly 

used in the treatment of raw wastewater from tannery, by means of the physicochemical processes of coagulation, 

flocculation and sedimentation are examined. Through physical and chemical parameters, the efficiency of the 
coagulation/flocculation/sedimentation/filtration processes using organic coagulants in the treatment of water from a lentic 

system in Brazil are examined as well. Later, the physicochemical performance of chitosan and mesquite gum as coagulant 

flocculent agent for the treatment of residual water of the cutting and packing of meat products factory is presented. The 
brewing industry generates effluent that can cause serious environmental impacts when not treated properly due to high 

loads of organic matter in its composition. Thus, in view of the growing emergence of breweries in Brazil and consequent 

increase in effluent production, alternatives are sought for the auxiliary treatment using coagulants and their efficiency is 
analyzed. Urban development also contributes to increasing water pollution, therefore the authors perform water treatment 

(through the electrocoagulation process) to calculate the cost of the operation. Eutrophication is one of the most prevalent 

water quality problems in the United States as well as other parts of the world. It has led to excessive growth of algal 

blooms, which not only cause the death of aquatic plants and animals, but also produce high levels of toxins and odorous 

compounds. The authors examine the performance of the coagulation/flocculation process using aluminum and ferric salt 

coagulants for the removal of microcystins. One study focuses on the coagulation flocculation of young leachate from the 
Kenitra city landfill. Tests were carried out by adding ferric chloride mixed with three flocculants, namely: the chitosan, 

the Superfloc SD2065 and the Himoloc. The authors outline researches about combining assisted sedimentation with other 

operations such as oxidation processes in order to evaluate the solids removal of the complete designed wastewater 
treatment focusing on OMW treatment. The penultimate chapter focuses on the preparation and characterization of the 

chitosan based flocculant for removal of heavy metal ion prepared from chitosan by N-acylation with 

ethylenediaminetetraacetic acid monoanhydride. The concluding study aims to apply the Bratby method in the 
characterization of the turbidity removal process, through the determination of the kinetic aggregation coefficient (KA) of 

the flocs and the kinetic coefficient of rupture (KB) of the flocs. 

Iron (III) Phosphate: Production and Their Uses in Organic 

Synthesis 

Farahnaz K. Behbahani, PhD (Associate Professor and Member of 

the Scientific Board, Department of Chemistry, Karaj Branch, 

Islamic Azad University, Karaj, Iran) 

In series: Chemistry Research and Applications 
2019. 330 pp. 

Hardcover: 978-1-53615-112-1. $230.00. 
e-book: 978-1-53615-113-8. $230.00. 

This book presents the synthesis, properties, uses, structure, and safety of iron (III) 
phosphate, as well as its use as an intercalation electrode in lithium-ion batteries, despite 

having low electronic conductivity. In the synthesis of organic compounds, iron (III) 

phosphate catalyzes the one-pot synthesis of dihydropyrimidinones and thiones, and 2, 4, 
5–triarylated imidazoles. It also results in the acetylation of alcohols and phenols, the 

tetrahydropyranylation and tetrahydrofuranylation of alcohols and phenols, as well as the 

synthesis of polyhydroquinoline derivatives, 2-substituted benzimidazoles, 1, 2-
disubstituted benzimidazoles, 1,2,4,5-tetra-arylated imidazoles, and bis(indolyl)methanes. Furthermore, it catalyzes the one 
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pot three-component mannich reaction, 2-substituted imidazolines, ß-amido carbonyl compounds, 1,4-dihydropyridines, 

4,4’-diaminotriaryl methanes-leucomalachite materials, N-substituted pyrroles, 7,10,11,12-tetrahydrobenzo[c] acridin-
8(9h)-ones, and 4,6-disubstituted 2-aminopyridine-3-carbonitriles. It results in the one-pot synthesis of 

octahydroquinazolinones, the conversion of tetrahydropyranyl ethers to acetates, dihydropyrimidinones, thiones, as well as 

β-amino ketones. In the author’s opinion, this book could be beneficial for researchers, graduates, and post graduate 
students, as well as for professionals in the chemical and medicinal industries in the preparation of raw materials using 

green methods. 

Occupational Health and Safety in the Chemical and Biological Laboratory Handbook 

Maria Pia Gatto, Ph.D 

In series: Public Health in the 21st Century 
2019. 

Hardcover: 978-1-53615-526-6. $160.00. 

e-book: 978-1-53615-527-3. $160.00. 
Occupational health and safety refers to the whole series of prevention measures and protection, technical measures, 

organizational solutions, and procedures that must be adopted by the employer to avoid dangerous situations for their 

employees. While it is true that total security exists in the absence of dangers, and this is a difficult concept to translate into 

real life, in the absolute sense, it is also true that the application of safety rules makes the occurrence of adverse events and 

incidents more difficult, and it always results in a better quality of life. Each analytical laboratory should provide its own 
“Good Laboratory Practices” and procedures must be the result of the experience and must be known, correctly interpreted, 

shared, and respected by all the staff of laboratory. The idea of creating a manual on occupational health risks in a chemical 

and biological analysis laboratory derives from the need to provide technical support for the various figures involved in 
activities requiring the safe use of chemical and biological agents in lab analysis. The purpose of this work is to provide 

workers with more detailed information on the main possible causes of risk in an analysis laboratory, as well as on the most 

appropriate means of individual and collective protection to be used at work. The manual also gives an overview of main 
laboratory safety standards pertaining to clothing and equipment as well as procedures and lab design. This manual can be 

a valuable approach to knowledge of laboratory risks in order to eliminate or at least minimize them. Finally, the handbook 

can also be a support to the drafting of internal safety standards, both for general and specific procedures. 

Phenomena and Theories in Corrosion Science: Methods of Prevention 

Gergely Andras, Ph.D. (University of Twente, Faculty of Engineering Technology, Department 

of Applied Mechanics)  

In series: Chemistry Research and Applications 
2019. 

Hardcover: 978-1-53615-252-4. $230.00. 

e-book: 978-1-53615-253-1. $230.00. 
This handbook is about the theory, phenomenon, and the most up-to-date research on corrosion science, written by 

accomplished, internationally revered scientists, and engineers in their fields. It features numerous illustrations, with 

experimental data based on original research, with figures that summarise the researchers’ achievements, examples, and 
case studies. The material originates from both international literature from leading research groups, and proprietary results 

from the authors. The text is intended for college and university students working toward their B.Sc. and M.Sc. degrees, as 

well as those who plan to pursue further training or post-graduate study, and perform high-quality research. This 
compilation with seven chapters is perfect for those new to the study of corrosion science, as it will acquaint the reader 

with many basic and necessary terms. There are many examples of remarkable findings and recognised standard practices 

from engineers in the related industry. Three main topics are covered in this material: aluminium and titanium alloys, thin 
films and composite coatings, as well as microbially influenced corrosion. If anyone finds it difficult to differentiate the 

multiple phenomenon associated with corrosion studies, including understanding the general terms, or defining reasons for 

using specific investigation methods, then this publication will become a great resource. After reading this compilation, the 
reader will recognize many of the corrosion phenomenon present in both every day and professional life, including 

identifying their root-causes, proposing investigation methods to obtain further knowledge, and gaining the ability to 

identify measures to remediate integrity failures. The editor has worked in various fields of chemistry and has authored one 
of the most read and downloaded papers on the subjects of corrosion protection with graphene films and graphene based 

composite coatings, as well as zinc-rich paint coatings containing alumina-carrier based core-shell type nano-sized 

particles, combined with both physically modified or chemically functionalised multi-walled carbon nanotubes, which was 
based on his own research. The editor wishes all readers to have an instructive, useful, and enjoyable experience while 

reading these chapters. 
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Supercritical Carbon Dioxide 

Yizhak Marcus 

In series: Chemistry Research and Applications 
2019. 

Softcover: 978-1-53615-165-7. $82.00. 
e-book: 978-1-53615-166-4. $82.00. 

The trend in recent years is to develop neoteric solvents to replace the traditional organic solvents that have been used in 

both laboratory practice and in the chemical industry as reaction media and agents for separation and extraction. The 
criteria employed are the requirements of the solvent to be ‘green’, i.e., friendly to the environment, and supercritical 

solvents have emerged as being able to fulfill this requirement. A recent book by the author, “Supercritical Water, a green 

solvent, properties and uses”* responded to this trend. The most widely used supercritical fluid, however, is supercritical 
carbon dioxide (SCD), and while gaseous carbon dioxide is a hothouse gas that needs to be captured from flue gases and 

the atmosphere, the compacted form of SCD is a useful tool for chemistry. In order to use SCD intelligently, the properties 

of carbon dioxide as a chemical compound, and the bulk properties of supercritical carbon dioxide need to be known, and 
these are fully presented in the present monograph. Whereas SCD is a good solvent for a variety of solutes, it is inadequate 

for many others, mainly polar, and those capable of hydrogen bonding. To overcome this handicap, co-solvents are 

frequently added to SCD, and the properties of the resulting supercritical fluid mixtures are described in this book. Once 

either pure SCD or its mixture with a co-solvent have been produced, and the temperature and pressure have been suitably 

adjusted, the solvent power of this fluid is employed in a great variety of applications that are reviewed and discussed. In 
particular, the manner of adherence of such fluids to the requirements from ‘green’ solvents are assessed. 

Thermal Decomposition: Process and Effects 

Kalyna Jocosa Pace 

In series: Chemistry Research and Applications 
2019. 
Hardcover: 978-1-53615-460-3. $160.00. 

e-book: 978-1-53615-461-0. $160.00. 

Azide compounds are high energy materials with applications in many chemical reactions and applications. In this 
compilation, several methods are applied to calculate the thermal decomposition properties of azide compounds comprising 

of differential scanning calorimetery, differential thermal analysis and thermogravimeteric analysis which demonstrate 

temperature, energy and weight loss. Following this, the authors assess the catalytic efficacy of nanosized bimetallic 
transition metal oxides of copper, iron and cobalt, with iron synthesized using the solution combustion method in a 

laboratory reactor. The prepared catalysts are characterized for their structure and particle size. The authors also discuss 

thermal runaway in alkaline batteries. It is shown that a lot of experimental data exists that contradicts the generally 
accepted thermal runaway mechanism. In conclusion, a novel kinetic model for pyrolysis of medium-density fiberboard 

derived Beech sawdust is proposed. The complete procedure includes a combined four parallel reaction model and three-

component Log-Normal distributed reactivity model. 

COMPUTER SCIENCE AND INTERNET 

Artificial Intelligence 

Advances in Artificial Intelligence Systems 

V. Rajinikanth (Department of Electronics and Instrumentation Engg., St. Joseph’s College of 

Engineering, Chennai, India) and K. Kamalanand, PhD (Department of Instrumentation 

Engineering, MIT Campus, Anna University, Chennai, India) 

In series: Computer Science, Technology and Applications 
2019. 

Softcover: 978-1-53615-484-9. $82.00. 
e-book: 978-1-53615-485-6. $82.00. 

This book will help in fast decision making and solving complex real-world problems. In recent years, the fields of 

artificial intelligence along with nanotechnology, robotics and 3D printing have been referred to as the technologies of the 
future which will help mankind move towards a time of self-sustainability and development even in resource limited 

environments. Systems which mimic cognitive functions such as learning and problem solving, are referred to as intelligent 

systems. Such systems have the capability to ‘think’ and ‘act’ in times when expert procedures are required in real world 
scenarios. In recent years, the field of artificial intelligence has given rise to several branches such as swarm intelligence, 

machine learning and deep learning algorithms. Swarm intelligence systems mimic the intelligent behaviors of a group or a 

colony of organisms such as a swarm of bees or a school of fish, in which the individuals of the group collectively work 
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together to reach a common goal. Recent artificial intelligence approaches such as deep learning techniques and swarm 

intelligence algorithms have been proved to be useful in the development of intelligent systems in a variety of fields such 
as medical and biological systems, process control, etc. This book discusses few applications of computational intelligence 

algorithms such as social group optimization, convolutional neural networks, firefly algorithm and non-dominated sorting 

in genetic algorithms. The purpose of this book is to bring multidisciplinary researchers together to discuss state-of-art 
applications of artificial intelligence. 

Computer Science 

Advances in Pattern Recognition Research 

Thomas Lu, Ph.D. and Tien-Hsin Chao, Ph.D. (Propulsion 

Lab/California Institute of Technology, Pasadena, CA, US) 

In series: Computer Science, Technology and Applications 
2018. 288 pp. 

Hardcover: 978-1-53614-429-1. $195.00. 

e-book: 978-1-53614-430-7. $195.00. 
Artificial Intelligence (AI) has become a popular research topic recently. Pattern 

recognition (PR) is an important part of an AI system. If the AI is considered as the 

digital “brain”, then the PR is the visual and auditory “cortex” that converts the optical 
signals from the eyes and the acoustic signals from the ears to meaningful symbolic texts 

that the brain can digest. Over the past 40+ years, the processing speed of a digital 

computer has increased from kbits/s to tera floating point operations per second 
(TFLOPS), a 109 times acceleration. PR research has made significant advancements 

along the advancement of digital hardware, especially the graphical processing unit 

(GPU) technology that helps the rapid processing of complex images. In this book, the 
authors have collected the latest work from leading researchers in the PR fields. The topics are broad, which include optical 

implementation of various filters, digital implementation of state-of-the-art neural network (NN) training methods, and the 

latest deep leaning (DL) models. We also included applications of PR in various fields. In Chapter One, an optical 
implementation of an advanced multi-stage automatic target recognition (ATR) processor is introduced. The grayscale 

optical correlator (GOC) has been implemented in a compact and rugged 2x2x2 inch3 cube. It is the world’s smallest 

optical correlator. Combined with a neural network (NN) classifier, the system becomes an efficient embedded vision 
system that learns to detect multiple targets embedded in large images with unknown backgrounds. The deep neural 

network (DNN) learning model has become a phenomenal research topic. In Chapter Two, state-of-the-art DNN 

architectures are introduced. Applications of DNN in object segmentation, recognition and augmented reality are 
presented. In Chapter Three, recent trends on invariant pattern recognition via joint transform correlation (JTC) are 

presented. Enhanced correlation filters such as logarithmic fringe-adjusted filter (LFAF), phase-encoded fringe-adjusted 

JTC (PJTC), shifted PJTC (SPJTC), Gaussian filtering based SPJTC (G-SPJTC) and Gaussian filter based logarithmic 
fringe-adjusted JTC (G-LFJTC) are discussed and tested for face recognition and texture identification. In Chapter Four, a 

class of optical synthetic filters, the optimal trade-off maximum average correlation height (OT-MACH) filter is 

investigated. The spatial domain OT-MACH (SPOT-MACH) filters are compared to the frequency domain filters for PR in 
infrared (IR) images with poor contrast or large illumination gradients. Cyber security has become an important research 

topic. Most cyber-attacks follow a certain pattern. Chapter Five discusses the applications of DL models as a PR technique 
to exploit this underlying characteristic of the cyber-attack data in information security. Chapter Six discusses the 

recognition of handwritten numerals in the Modified National Institute of Standard (MNIST) database using probabilistic 

neural network (PNN) models. Chapter Seven discusses several training methodologies of the artificial neural network 
(ANN) models. In Chapter Eight, the ANN training models are used in extracting spatial features for printed characters 

recognition. 

Advanced Security Issues of IoT Based 5G Plus Wireless Communication for Industry 4.0 

Vijey Thayananthan, Ph.D. (Department of Computer Science, Faculty of Computing and In-

formation Technology, King Abdulaziz University, Jeddah, Saudi Arabia) 

In series: Computer Science, Technology and Applications 
2019. 224 pp. 

Hardcover: 978-1-53615-538-9. $160.00. 
e-book: 978-1-53615-539-6. $160.00. 

Advanced IoT based wireless communication has recently received a lot of attention due to a wide range of industry 4.0 
applications such as security solutions of CPS in vehicular communication, E_Healthcare over secure wireless 

communication, privacy issues of E_Learning via cost and energy efficient wireless network communication, etc. In these 

applications, physical data is continuously monitored by the IoT-based sensor nodes to facilitate the current situations, 5G 
network management, security solutions, etc. in industry 4.0 environment. Despite the many security issues considered in 

existing wireless communication in the industry 4.0 applications, IoT based 5G and 5G+ wireless communication will 

enhance the future security issues including cybersecurity solutions. The aim of this book to deliver the best services with 
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minimum cost and maximum security in all industry 4.0 applications. For instance, medical priority services against the 

available sources and devices (IoT, sensors, decision-making units, etc.), patient monitoring services against the waiting 
list and the population, and security services of CPS against the energy efficiency and the battery lifetime are challenging 

critical problems in the industry 4.0. This book covers some improvement methods in security influence to future 

communication they are cybersecurity issues of IoT based 5G and 5G+ communication systems. These methods can be 
considered through the efficient channel coding scheme, efficient traffic management, bandwidth guard, cybersecurity 

solutions, etc. Requirements for future communication such 5G+ support to illustrate the security issues in selected 

applications of industry 4.0 such as learning style transformation. Sensors are typically capable of wireless communication 
and are significantly utilized in many applications such as medical communication with IoT-based 5G infrastructure. 

Despite many security solutions of communication technologies, decision making, dynamic and intelligent solutions based 

on sensors, IoT devices, CPS, etc. will be minimizing energy costs and maximizing security issues of industry 4.0. The 
field of advanced IoT-based 5G+ wireless communication networks merge a lot of functions like secure transmission 

capacities with latest multiple access schemes, computation of best latency and energy efficiency, and secure 
communication with location-based services, etc. This book covers many functionalities through the important examples 

and applications used in industry 4.0. 

An Insight to Computers 

S. Anandamurugan, Ph.D 

In series: Computer Science, Technology and Applications 
2019. 174 pp. 

Softcover: . $95.00. 

e-book: 978-1-53614-986-9. $95.00. 
This book is intended for use by new students taking courses related to computers. The 

book is structured as an introductory book, but it is designed to be accessible to a wide 

audience. This book uses a simple approach for better understanding via the help of 
diagrams. This book can be used as an introductory text to computers by advanced 

undergraduate or graduate students in computer science or related disciplines such as 

computer engineering, computer technology and information technology. 
 

 

 
 

 

Blockchain Technology and Applications 

Jan Veuger (School of Finance and Accounting, School of Creative Technology and School of 

Governance, Law and Urban Development of the Saxion University of Applied Sciences 

Enschede, The Netherlands) 

In series: Computer Science, Technology and Applications 
2019. 

Hardcover: 978-1-53615-288-3. $230.00. 
e-book: 978-1-53615-289-0. $230.00. 

This book provides an overview of the latest developments on Blockchain technology and its applications. The internet has 

already made it possible to transfer information quickly and cheaply, without involving intermediaries, while Blockchain 
gives the same benefits for transferring value. The Internet is used to transfer words and images, while Blockchain is used 

for transactions. Essentially, Blockchain is a combination of two elements: a shared and distributed ledger with 

synchronized data spread over multiple sites, countries, and / or institutions, and a cryptography – a digital token with a 
monetary value. This technology could have a huge impact on the value chain in our society. This impact includes 

efficiency, transparency, ownership, value (transfer), automation, and service provision. To understand the world of 

blockchain, we need to understand the innovation of the currency Bitcoin in 2009, that was built on Blockchain 

technology. Bitcoin is a combination of four individual elements: (1) cryptography, (2) a peer-to-peer network, (3) an open 

source protocol and (4) a shared ledger. This makes it a phenomenon that people have been enthusiastic about. This book is 

comprised of chapters written by experts on Blockchain from Austria, Brazil, China, Croatia, Georgia, Germany, Italy, 
Netherlands, Slovenia, Spain, and Switzerland, on the following topics: (1) Blockchain and the Agenda 2030 by Danielle 

Mendes Thame Denny, (2) Application of Blockchain Technology in the Field of E-Government Services by Jiarui Zhang, 

(3) Can the Cybersecurity of Smart Building be Improved Using Blockchain Technology? by Ben van Lier, (4) Influence 
of Blockchain Applications and Digitalization on Real Estate by Jan Veuger, (5) Blockchain: Technology Looking For a 

Problem in Real Estate? by Jo Bronckers and Jan Veuger et al., (6) Real Estate Start-up Get a Brick by Wendel Hulsebos 

and Jan Veuger, (7) Blockchain: An Efficiency Solution For Housing Associations? by Michel Vonk, (8) Blockchain 
Applications in Support of the Energy Transition by Mieke Oostra and Jelle Rijpma, and (9) Many Keys of Blockchain for 

Real Estate by Esther Dekker. Many questions remain about Blockchain, including whether to continue looking at existing 

markets for applications of the technology, or at disruptive and innovative newcomers. Is Blockchain only a technological 
disruption or a real game changer? Will the entire value chain of the market embrace it? Confidence in Blockchain is 
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certainly a precondition for guiding disruption where (new) companies use new technology to offer cheaper and superior 

alternatives in the market. However, the big question is, how quickly will Blockchain develop as well as all its 
applications? Stephen Hawking wrote in his book Brief Answers to the Big Questions about how we will shape the future 

(Hawking, 2018: p207): “In the same way that the internet, our mobile phones, medical imaging, satellite navigation, and 

social networks would have been incomprehensible to the society of only a few generations ago, our future world is 
beginning to be conceived. Information on its own will not take us there, but the intelligent and creative use of it will.” 

Computer Science Advances: Research and Applications 

Sandip A. Kale (Associate Professor, Mechanical Engineering Department, Trinity College of 

Engineering and Research, Pune, India) 

In series: Computer Science, Technology and Applications 
2019. 250 pp. 

Hardcover: 978-1-53614-844-2. $160.00. 
e-book: 978-1-53614-845-9. $160.00. 

This book is comprised of eleven chapters about computer application and research areas to discuss the latest issues and 

technologies. Interesting and important topics like fuzzy and cognitive applications, fuzzy classifiers, neural network, data 

analytics, clustering and classification models, artificial intelligence, controller area network, digital technology industry 

4.0, etc. are included in this book. The first chapter presents neuro-fuzzy and cognitive researches for the development of 

objects on the basis of location and territory. The second chapter is about the method of parametric identification using a 
neuro-fuzzy classifier. The third chapter describes the research on the internet of things enabled smart campus for effectual 

data transit from one entity to another for classroom notes. Chapters Four and Five are dedicated to the use of advanced 

computer science of the medical applications. Chapter Six presents the detection and estimation of obstacle position for 
imminent crash prediction to enhance the driver and vehicle interface using the controller area network. Chapter Seven 

presents the development of accurate models for estimation of pure CO2-oil minimum miscibility pressure based on 

artificial intelligence methods. Chapter Eight addresses dynamic, massive data handling with swarm intelligence based 
algorithms for finding the solution of a difficult problem. The next chapter proposes an encryption model which focuses on 

bit-level confusion and bit-level diffusion followed by block-level diffusion by using 1-D chaotic maps. Chapter Ten is 
dedicated to digital technologies of the industry 4.0. The last chapter compares the pattern sequence based forecasting 

method with ARIMA in univariate time series forecasting. 

Cyberspace: Trends, Perspectives and Opportunities 

Inez Mack and Rene Payne 

In series: Internet Theory, Technology and Applications 
2018. 615 pp. 

Hardcover: 978-1-53613-388-2. $310.00. 

e-book: 978-1-53613-389-9. $310.00. 
In this collection, the authors discuss spying, a term which recounts a historical period marked by intense international 

tensions related to ideological motivations which led to military clashes. The Cold War was marked with spies between the 

West and the Soviet bloc comprised of intrigue, murder, stolen secrets, double agents, and effective technology. Following 
this, this book assesses the attitudes of US voters concerning upgrading US voting technology, maintaining that securing 

US voting technology is necessary to preserve US democracy. Finally, the authors demonstrate how the classical view of 

cyberspace as a parallel territory to the physical space-world, which humans can enter and leave at will, has become 
obsolete, as cyberspace has combined with physical space. 
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Digital Technology 

Data Sharing: Recent Progress and Remaining Challenges 

Yousef Ibrahim Daradkeh PhD., P.Eng. (Associate Professor and 

Assistant Dean for Administrative Affairs, Department of Computer 

Engineering and Networks, Prince Sattam bin Abdulaziz University 

(PSAU) - KSA) and Petr Mikhailovich Korolev  (Chief, World Global 

Network, Studia Korolevae, Russia) 

In series: Computer Science, Technology and Applications 
2019. 116 pp. 

Softcover: 978-1-53614-677-6. $82.00. 
e-book: 978-1-53614-678-3. $82.00. 

Coherence of the information world is needed to approve technology concerning data 

sharing. This book gives to a wide range of readers the possibility to know what 

problems exist in the field. An international group of experts discuss the situations in 

their practices concerning the data exchange. Bio information, education protocols, and 

investigation of data bases gather at different information resources. These data are 
needed for protection, invariability and open access. In many cases, opposite goals are encountered and it is important to 

solve complex problems. The authors of the chapters found within this book give their solutions to different problems. 

These tools and methods have been described in different conditions of locality (from the developed to the developing 
world) and domains of practice (from art and research to government and schooling). This book is founded on many 

sources, such as books, papers, reports, data bases, legislative acts, etc. The editorial board and editors hope that this book 

will become a table book for readers and that they will often refer to it. 

New Studies on Video Games and Health 

Anthony S. Thomas 

In series: Electronics and Telecommunications Research 
2019. 126 pp. 
Softcover: 978-1-53615-567-9. $82.00. 

e-book: 978-1-53615-568-6. $82.00. 

In New Studies on Video Games and Health, the first chapter analyzes investigations on the use of virtual reality in the 

context of learning and rehabilitation. The second chapter compares video game players and non-video game players 

across a range of measures of competitiveness to understand the differences and similarities between these groups’ context 

general competitive profiles. The objective of the closing chapter is to identify and analyze how the techno scientific 
processes of corporeal virtualization, linked to video games, have interfered in the constitution of the bodies and what 

implications are involved in the body culture of movement and Physical Education. 

Information Technologies 

Cyber-Security and Information Warfare 

Nicholas J. Daras (Department of Mathematics and Engineering 

Sciences, Hellenic Military Academy, Vari Attikis, Greece) 

In series: Cybercrime and Cybersecurity Research 
2018. 397 pp. 

Hardcover: . $230.00. 

e-book: 978-1-53614-386-7. $230.00. 

A variety of modern research methods in a number of innovating cyber-security 

techniques and information management technologies are provided in this book along 

with new related mathematical developments and support applications from engineering. 
This allows for the exploration of new approaches, useful practices and related problems 

for further investigation. Distinguished researchers and scientists coming from different 

scientific origins present their research and views concerning cyber-security, information 
warfare and communications systems. Graduate students, scientists and engineers 

interested in a broad spectrum of current theories, methods, and applications in 

interdisciplinary fields will find this book invaluable. Topics covered include: Electronic 
crime and ethics in cyberspace, new technologies in security systems/systems interfaces, economic information warfare, 

digital security in the economy, human factor evaluation of military security systems, cyber warfare, military 
communications, operational analysis and information warfare, and engineering applications to security systems/detection 

theory. 
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Networking 

Communications and Networking: Perspectives, Opportunities and 

Challenges 

Geng Liang (School of Control and Computer Engineering, North 

China Electric Power University, China) 

In series: Media and Communications - Technologies, Policies and 

Challenges 
2018. 293 pp. 

Hardcover: 978-1-53613-858-0. $230.00. 

e-book: 978-1-53613-859-7. $230.00. 
A recent trend in distributed systems is to interconnect the distributed elements by means 

of a multipoint broadcast network. Within industrial communication systems, fieldbus 

networks are especially intended for the interconnection of process controllers, sensors, 
and actuators, at the lower levels of the factory automation hierarchy. This book provides 

a comprehensive study on how to use networks to support industrial communication 

application. Four parts are roughly included in this book: 1) Fundamentals in 
communications and networking technologies with their developments. 2) Applications 

of communications and networking technologies in industry with improvements. 3) Security for communications and 

networking technologies in industry. 4) Trends for communications and networking technologies in the future. 
Fundamental theories on communications and networking are introduced in this book. AH hierarchy and construction of 

networks for use in industry and some application instances are also presented. sSome improvement to the application with 

and networks are also given. Security problems in networking technologies in industry are especially addressed in detail, 
dealing with related methodologies. Trends for communications and networking technologies in the future areis analyzed 

and predicted in the last part of this book. 

Twitter: Global Perspectives, Uses and Research Techniques 

Innocent Chiluwa (Department of Languages & General Studies, Covenant University, OTA, 

Nigeria) and Gwen Bouvier (Maynooth University, Maynooth, Co. Kildare, Ireland) 

In series: Media and Communications - Technologies, Policies and Challenges 
2019. 

Hardcover: 978-1-53615-307-1. $230.00. 

e-book: 978-1-53615-308-8. $230.00. 

Social media have formed part and parcel of our everyday life. Defined by many as “a public sphere,” Twitter has indeed 
enabled social and political conversations, empowering diverse voices from networked societies that hold government 

accountable and encourage activities that promises several benefits in business, politics, education, health, and commerce 

among others. This collection of essays takes a difference approach to describing the functions and roles of Twitter in 
almost all human affairs. In examining the various ideas and opinions about Twitter and its diverse and complex userbase, 

this volume not only describes the uses and perspectives but also introduces cutting-edge scientific research techniques for 

studying Twitter. The uses of Twitter in some professional and academic disciplines such as journalism, teaching and 
learning, creative writing, campaigning, sports, and business are carefully explained. This volume’s international 

authorship includes experts, professionals, and emerging scholars from many various disciplines, and they apply different 

methods and approaches to studying Twitter as a strong and vibrant platform of social media. This book will be very 
helpful as a handbook to students, scholars, and professionals in communication, journalism, education, politics, 

linguistics, and social media studies. 
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Programming and Software Development 

Object-Oriented Software Engineering with UML: A Hands-On 

Approach 

Roger Y. Lee, Ph.D. (Software Engineering and Information 

Technology Institute, Computer Science Department, Central 

Michigan University, Mount Pleasant, MI, USA) 

In series: Computer Science, Technology and Applications 
2019. 392 pp. 

Hardcover: 978-1-53614-755-1. $230.00. 
e-book: 978-1-53614-756-8. $230.00. 

The object-oriented paradigm supplements traditional software engineering by providing 

solutions to common problems such as modularity and reusability. Objects can be written 
for a specific purpose acting as an encapsulated black-box API that can work with other 

components by forming a complex system. This book provides a comprehensive 

overview of the many facets of the object-oriented paradigm and how it applies to 
software engineering. Starting with an in-depth look at objects, the book naturally 

progresses through the software engineering life cycle and shows how object-oriented 
concepts enhance each step. Furthermore, it is designed as a roadmap with each chapter, preparing the reader with the skills 

necessary to advance the project. This book should be used by anyone interested in learning about object-oriented software 

engineering, including students and seasoned developers. Without overwhelming the reader, this book hopes to provide 
enough information for the reader to understand the concepts and apply them in their everyday work. After learning about 

the fundamentals of the object-oriented paradigm and the software engineering life cycle, the reader is introduced to more 

advanced topics such as web engineering, cloud computing, agile development, and big data. In recent years, these fields 
have been rapidly growing as many are beginning to realize the benefits of developing on a highly scalable, automated 

deployment system. Combined with the speed and effectiveness of agile development, legacy systems are beginning to 

make the transition to a more adaptive environment. Core Features: 1. Provides a thorough exploration of the object-
oriented paradigm. 2. Provides a detailed look at each step of the software engineering life cycle. 3. Provides supporting 

examples and documents. 4. Provides a detailed look at emerging technology and standards in object-oriented software 

engineering. 

Special Topics 

Cloud, Fog, and Edge: Technologies and Trends in the 

Telecommunications Industry 

Abdulrahman Yarali (Murray State University, Professor of 

telecommunications Systems, Murray, KY, US) 

In series: Computer Science, Technology and Applications 
2018. 296 pp. 
Hardcover: 978-1-53614-443-7. $230.00. 

e-book: 978-1-53614-444-4. $230.00. 

The 21st century has marked the arrival of new digital technologies that transform the 
way enterprises operate and people live their lives. From social media sites and 

smartphone technology to video streaming and cloud computing, there has been a bevy 

of new applications that are impacting society and business seemingly on a daily basis. 
Considering technology and networking is a constantly changing field, some of its 

aspects need to be changed to conform to newly set trends. Even though prior network 

management frameworks have proved efficient in the past years, change is inevitable. 
More and more people use the internet and more scalable network management 

architecture needs to be developed. In that respect, the telecommunication industry has seen tremendous growth 

accompanied by various challenges. Ideally, the expectations of all these include the quality of service and customer 
services as well as mitigating any threats that are affecting the service providers. With many opportunities being granted, 

telecommunication has a wide range of emerging content. For instance, there is the exponential growth of the Internet of 

Things devices and 5G network data, and the acceleration of cloud-based network adoption. More so, there are smart cities, 
mobile broadband, massive connectivity, artificial intelligence, and automation. Moving on to trends in big data, the 

development of the Internet of Things has brought into the picture countless innovative sources of big data. Cloud 

computing has served as one of the biggest trends in the last ten years and fog computing exhibits greater prospects. Cloud 
computing is changing the way we access applications and hardware as well as the business and healthcare environments. 

Even though there is presently a considerable amount of work underway at cloud data centers, the fog computing trend is 
bound to change things. Many of the important and disruptive IoT trends are taking place in the industrial setting in terms 

of transport, manufacturing, and utilities. In terms of smart living, turning regular homes into smart homes is a developing 
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trend that is progressively getting bigger every single day. Automation and pervasive networks emerge from the 

combination of virtualization, IoT, densification, and 5G to replace today's atomistic networks. All of these trends are 
coined from the dynamism that is witnessed in computerized systems that have the unending need to offer improved and 

more efficient services. In this book, the author has discussed the future roadmap of telecommunications and the major 

disruptions that will drive the most change in this industry. The focus of this book concerns the cloud, fog and edge 
computing with their benefits, and challenges. 

How Information Creates its Observer: The Emergence of the Information Observer with 

Regularities 

Vladimir S. Lerner (Marina Del Rey, CA, USA) 

In series: Computer Science, Technology and Applications 
2019. 

Hardcover: 978-1-53615-286-9. $230.00. 

e-book: 978-1-53615-287-6. $230.00. 
Observers are everywhere, from communicating people, animals, and different species, to any interacting subjects that 

accept, transform, and exchange information. Up to now, common information regularities, emergence, differentiation, and 

appearance have not been studied through a united approach. This book presents a new method for understanding the 
notion of information and its Observers, showing how information creates Observers and generates regularities during 

observation. The approach is developed from Wheeler’s concept in physics, “It from Bit,” which has been modified in this 

text to “Observer-Participator Bit.” Studying information comes from probabilistic observations, emerging space-time 
microprocess, entanglement, qubit, encoding bits, and evolving macroprocess, leading to the creation of the Observer, as 

well as a geometric information structure. The regularities observed self-organize into information processes that encode 

information causality, logic, and complexity, and determine the observer’s cognition, evolving toward intelligence. The 
regularities create a double spiral rotating coding structure, which observation self-generates. For the first time, this book 

establishes the observer’s united information mechanism, with self-operating integral logic, transforming an observed 

uncertainty into physical reality. The book also includes information formalism, which has been applied to solutions for a 
wide range of computer science and engineering problems implemented in practice. 

EARTH SCIENCES 

Geography 

A Description of Greenland 

Hans Egede 

In series: Arctic Region and Antarctica Issues and Research 
2019. 171 pp. 
Softcover: 978-1-53615-077-3. $95.00. 

e-book: 978-1-53615-078-0. $95.00. 

Hans Egede was a Lutheran missionary who launched mission efforts to Greenland. He embarked for Greenland, with his 
wife and four small children, the 12th of May, 1721; and he landed in Ball’s River, the 3d of July. He established a 

successful mission among the Inuit and is credited with revitalizing the island. 

Archipelagos: Types, Characteristics and Conservation 

Mabel Perez and Juana Mills 

In series: Earth Sciences in the 21st Century 
2018. 123 pp. 

Softcover: 978-1-53614-681-3. $82.00. 

e-book: 978-1-53614-682-0. $82.00. 
Archipelagos: Types, Characteristics and Conservation begins by examining the Canary Islands and their characteristic 

orography and regime of winds that affect this archipelago. Investigations were carried out by the authors which allowed 

for the characterization of the atmospheric corrosion for metals of wide industrial use. Due to its geographical location, the 
Azores archipelago is one of the perfect places to observe and study the characteristics of atmospheric processes. The 

remote conditions of the islands allow for the monitoring of greenhouse gases without the influence of local sources of 

pollution. Consequences of climate change are also discussed. The closing chapter discusses a new paradigm in the sol-gel 
synthesis, particularly in the synthesis of bioactive glass. In this new approach, the deionized water is replaced by highly 

ionized and naturally acidified thermal water collected from springs located in Furnas Volcano. Given the potential impact 

of these waters on the structure and bioactivity of sol-gel bioactive glass, special emphasis is given to their genesis, 
physicochemical properties and ionic diversity. 
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Wonders of the Yellowstone 

James Richardson 

In series: American History, Culture and Literature 
2019. 177 pp. 

Softcover: 978-1-53615-079-7. $95.00. 
e-book: 978-1-53615-080-3. $95.00. 

The first earnest attempt to explore the valley of the upper Yellowstone was made in 

1859, by Colonel Raynolds, of the Corps of Engineers. His expedition passed entirely 
around the Yellowstone basin, but could not penetrate it. Ten years after Colonel 

Raynolds’s unsuccessful attempt to solve the problem of the Yellowstone, a small party 

under Messrs. Cook and Folsom ascended the river to the lake, and crossed over the 
divide into the Geyser Basin of the Madison. The general public were indebted for their 

first knowledge of the marvels of this region to an expedition organized in the summer of 

1870 by some of the officials and leading citizens of Montana. In the meantime, a large 
and thoroughly-organized scientific party, under Dr. F. V. Hayden, U. S. geologist, were 

making a systematic survey of the region traversed by Colonel Barlow. It is safe to say 

that no exploring expedition ever had a more interesting field of investigation, or ever 

studied so many grand, curious and wonderful aspects of nature in so short a time. 

Geology 

A Code for Geoscientific Fieldwork in Africa: Guidelines on Health and Safety Issues in 

Mapping, Mineral Exploration, Geoecological Research, and Geotourism 

Theophilus Clavell Davies (Department of Geology, University of Nigeria, Nsukka, Enugu 

State, Nigeria) 

In series: African Political, Economic, and Security Issues 

In series: Geology and Mineralogy Research Developments 
2018. 328 pp. 

Hardcover: 978-1-53613-033-1. $230.00. 
e-book: 978-1-53614-091-0. $230.00. 

A Code for Geoscientific Fieldwork in Africa is the first book to focus exclusively on the important subject of geoscience 

and geoecology research and study, exploring the methodological considerations that engender health and safety aspects, 

offering strategies to mitigate these issues. This book comprises a set of guidelines to address the importance of geoscience 

and geoecology field trip safety, the considerations that should be taken in order to keep students, researchers and 
expeditionists safe in the African jungle, and how planning for safe field trips in the future should be undertaken. It also 

discusses how fieldwork affects the different categories of participants personally and what happens to field relationships. 

It gives an insightful analysis on participants with special needs and disabilities, and proven techniques for accommodating 
them in fieldwork. The unique challenges and obstacles faced in this kind of scientific endeavor in African settings are 

effectively captured in the book, including mysterious encounters with primitive bushman tribes and unavoidable dealings 

with belligerent local officials, and even near-fatal stampedes by rampaging wild animals. The book also incorporates by 
way of case histories a rich and diverse set of fieldwork experiences, insights and reflections on conducting geoscience and 

geoecology fieldwork in Africa, the health and safety issues that emerged, the solutions that were developed, and the 

realities of being in the field. Through an absorbing narrative, a paean is presented of the long and unique traditions of 
geoscience and geoecology fieldwork in Africa, and the reader is provided with an inside view of the trials and joys of such 

an endeavor. The book offers a sketch of health and safety issues that geotourists too may face during geoscience and 

geoecology field expeditions and proffers measures to mitigate these. The science is accessibly laid out and richly 
embroidered with tales of the bush. A Code for Geoscientific Fieldwork in Africa is an essential guide for both geoscience 

and geoecology undergraduates and postgraduate students, academics, and geotourists in Africa and from abroad 

embarking on mapping, mineral exploration, geoecological research and expeditions. 

Encyclopedia of Geology (12 Volume Set) 

Enrique Walker and Darrell Gomez 

In series: Geology and Mineralogy Research Developments 
2019. 

Hardcover: 978-1-53615-503-7. $1650.00. 
e-book: 978-1-53615-504-4. $1650.00. 

The Encyclopedia of Geology organizes researchers from around the world in geology and related disciplines and 

maintains an up-to-date reference work for readers worldwide. 
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Land Degradation: The Main Challenge 

Ilaria Zambon, PhD (Department of Agricultural and Forestry scieNcEs (D.A.F.N.E.),Tuscia 

University, Viterbo, Italy ;University of Tuscia, Italy), Luca Salvati (Council of Agricultural 

Research and Economics (CREA), Research Centre for Forestry and Wood, Viale, Arezzo, Italy) 

and Carlotta Ferrara (Council of Agricultural Research and Economics (CREA), Italy) 

In series: Climate Change and its Causes, Effects and Prediction 
2019. 154 pp. 

Softcover: 978-1-53615-575-4. $82.00. 
e-book: 978-1-53615-576-1. $82.00. 

Desertification is one of the most important issues facing our societies because of its serious consequences for human 

health, landscape and the environment. Nonetheless, the issue has been in the eyes of media, decision makers and public 
opinion and it should be noted that this interest tends to be cyclical, corresponding to peaks that reflect the outbreak of 

emergency situations related to prolonged episodes of drought and water scarcity, in turn associated with climate changes. 

This volatile interest has focused on the relationship between desertification and climate change (and more generally on the 
biophysical factors underlying desertification), neglecting the important role played by social, economic, cultural, political 

and institutional factors. This role — brought to the fore by the most recent socioeconomic dynamics at various spatial 

scales — requires dedicated approaches from the scientific point of view and a less sensationalistic dissemination of 
research evidence. This book proposes a trans-disciplinary vision on issues of desertification and land degradation, 

focusing on long-term socio-ecological dynamics as an interpretative key to local systems’ complexity. 

The Earth's Beginning 

Robert S. Ball 

In series: Space Science, Exploration and Policies 
2019. 

Hardcover: 978-1-53615-743-7. $230.00. 

e-book: 978-1-53615-744-4. $230.00. 
The Earth’s Beginning are lectures which were delivered in the Royal Institution of Great Britain. It considers the majestic 

subject of the evolution of the solar system of which our earth forms a part. The nebular theory discloses the beginning of 

this earth itself. It shows how the foundations of this solid earth have been laid, and how it is that we have land to tread on 
and air to breathe. But the subject has a scope far wider than merely in its relation to our earth. 

Tribology in Geology and Archaeology 

Robert G. Bednarik (Convener, President and Editor, International 

Federation of Rock Art Organisations (IFRAO), Australia) 

In series: Earth Sciences in the 21st Century 
2019. 262 pp. 

Hardcover: 978-1-53614-909-8. $230.00. 
e-book: 978-1-53614-910-4. $230.00. 

Tribology, the science of interacting surfaces in relative motion, has traditionally 

focused on technological applications, although some attention has been given to 
geotribology and tribochemistry. This volume explores the geological applications of 

tribology in some detail, before introducing the entirely new subdisciplines of 

archaeotribology and the tribology of rock art. The various geological, archaeological, 
and rock art applications are then correlated through the detailed description of a 

tribological phenomenon of the natural world that was only discovered most recently, 

kinetic energy metamorphosis (KEM). This newly described phenomenon was first 
observed as a by-product of rock art production, but it was subsequently recognized as 

a widespread physical process whose effects are much more common in both geology and archaeology. Not only does this 

book illuminate the holistic and thus inter-disciplinary character of natural processes, it also presents the need to view 
tribology as a science connected to many other fields. Therefore, this volume advocates an extended scope for a science 

traditionally focused on aspects of friction, wear, and lubrication of machines. This enhances the importance of tribology, 

while at the same time enriching disciplines that have never even been considered to have potential connections with 
tribology. The book therefore succeeds in demonstrating that, ultimately, all disciplines are interconnected in the 

magnificent web of science, in which all fields of scientific enquiry must play a role. This book thus presents a strong 

statement on the need for integrative understanding, but at the same time it demands high standards of epistemology. The 
introductory chapter presents a rigorous definition of science, and of the inherent characteristics of scientific propositions. 

It is followed by a chapter about geotribology, detailing the many applications of tribology in the vast field of geology. 

This includes reviews of fluvial, aeolian, glacial, and tectonic processes, each of which deals with interacting surfaces in 
relative motion. In the next section, the numerous applications of tribology in archaeology are examined in some detail. 

The chapter on the tribological nature of all rock art presents an innovative review of a topic never before defined as 

tribological. The “climax” of the book, however, is in the concluding chapter, which expounds and analyzes the newly 
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discovered process of KEM. First detected in a specific kind of rock art, it was upon investigation identified as a major 

contributor to several hitherto unexplained phenomena in geology. In this way, the volume demonstrates strikingly how all 
of science, in the end, forms a single interconnected system. 

Understanding Time in Taphonomy: A 30-Year Field Study in 

Wales 

Peter Andrews, Ph.D. (Natural History Museum, London, UK), and 

Yolanda Fernández-Jalvo, Ph.D., MSc (Museo Nacional de Ciencias 

Naturales (CSIC), Madrid, Spain) 

In series: Origin, Evolution and Geological History of the Earth 
2019. 209 pp. 

Softcover: 978-1-53614-675-2. $95.00. 
e-book: 978-1-53614-739-1. $95.00. 

UNDERSTANDING TIME IN TAPHONOMY investigates time as it affects 

taphonomy. All taphonomic agents operate through time, which may be long or short, so 

time adds another dimension to taphonomic change. The processes and modifications 

recorded in fossils can tell us how long the fossils took to accumulate and the 

geological/biological/ environmental context in which they fossilized. Measuring time in 
taphonomy requires long-term studies of taphonomic processes operating at the present 

time. In 1976, one of the authors (PA) started a 30-year monitoring project of animals 

that died natural deaths at Neuadd in Wales. The study area of 680ha of upland heathland, woodland and rough grazing 
were monitored. Over 100 sheep, horses, foxes, badgers, rabbits and small mammals were monitored, but only 56 yielded 

useful results. YFJ has also begun a similar study at Riofrio in Spain, and other long-term studies are reviewed. This 30-

year study highlighted several time-specific taphonomic issues. Trampling of Neuadd specimens produced pitting and 
superficial scratching found commonly on fossils. Longer striations mimicking cut marks are common, particularly on 

bones in rocky substrates. The number and morphology of these pseudo-cut-marks are compared with cut marks made 

during human butchery. There is only a weak relationship with exposure time. The extreme effects of water and wind at 
Neuadd quickly dispersed body parts. Modifications similar to trampling and butchery were produced in running water. In 

still water, three modification stages are identified: Stage 1, which is 3-5 years with broad flaking; stage 2, 10-12 years 

with extreme flaking and loss of surface bone; and stage 3, >18 years with deep tissue loss. Weathering at Neuadd has a 
time-scale that is different from the one established for tropical environments: At 0-5 years, 92% of bones are unweathered, 

with 8% at stage 1; at 6 to 10 years, 73% of bones are unweathered, with 27% at stage 1; at 15 to 25 years, 17% of bones 

are unweathered, with 63% at stage 1 and 20% of bones at stage 2; at 30 to 35 years, only one skull survived, and it is at 

stage 1 weathering. Monitoring of buried bones at Neuadd shows three time-scales of modifications resulting from soil 

corrosion: Progressive corrosion under dense vegetation cover with high humidity from 2 to 23 years; increasing root 

marks from 2 to 23 years; and corrosion from the action of lower plants such as moss and algae in 3 to 11 years. The extent 
and sizes of carnivore and herbivore chewing marks was found to have no usable timescale. Dispersal of bones is slow at 

Neuadd and is related strongly both to the nature of the environment and to the size of the animals. Three timescales have 

been identified: Dispersal over 15 years is greatest for large animals in open environments, lower for medium sized 
animals like sheep, and the least for small and medium size animals in dense vegetation. Future monitoring projects could 

use electronic marking chips on single specimens, camera traps, GPS, the Global Weathering Project, radioactive markers 

on bones, and aerial mapping, backed up with experimental work in controlled conditions. 

Hydrology 

An Evaluation of Groundwater Storage Potentials in a Semiarid 

Climate 

Gabriel Ike Obiefuna, Ph.D. (Department of Geology, Modibbo 

Adama University of Technology, Yola, Nigeria) and Saeid 

Eslamian, Ph.D. (Department of Water Engineering, Isfahan 

University of Technology, Isfahan, Iran) 

In series: Earth Sciences in the 21st Century 
2019. 176 pp. 

Softcover: 978-1-53614-900-5. $95.00. 

e-book: 978-1-53614-901-2. $95.00. 
This book focuses on evaluating the groundwater storage potentials of a semiarid 

environment of northeastern Nigeria. The book uses the proven and well established 

methods and approaches in identifying aquifer types and calculating aquifer parameters, 
simulating groundwater flow net and transport. We also employ the measured and 

estimated water budget parameters in evaluating groundwater storage potentials of a 
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hitherto virgin area of Nigeria. We have featured more than 24 figures, diagrams and illustrations to highlight the major 

themes, that are important in the retention of key concepts. This book presents a holistic approach to advances in 
groundwater hydrology from recent developments in reservoirs and hydraulics and analytic modeling of transient multi-

layer flow. This book therefore integrates the real life data and gives the examples of processes that make the content 

practical and implementable. These are the examples of developments in groundwater hydrology that underscored 
perspectives regarding the challenges faced by industry, professionals, researchers and academia. 

Managing Stormwater: Practices and Challenges for Reuse and 

Recycling 

A.H.M. Faisal Anwar, Ph.D. (Associate Professor (Water & 

Environmental Engineering), Department of Civil Engineering, 

School of Civil and Mechanical Engineering, Curtin University, 

Perth WA 6845, Australia) 

In series: Environmental Science, Engineering and Technology 
2019. 274 pp. 

Hardcover: 978-1-53615-250-0. $230.00. 

e-book: 978-1-53615-251-7. $230.00. 
Current freshwater availability is reducing because of climate change, rapid urbanization, 

and an increase in population. Due to these situations, the identification of alternative 

water resources has become a main focus of research world-wide. Among all 
alternatives, stormwater has been found as most promising for reuse and recycling. The 

rapid development of urban and suburban areas has limited the natural infiltration of 

storm water because of increased impermeable areas, which in turn, increase the risk of urban and suburban flooding. 
Urban and suburban stormwater runoff carries a significant amount of pollutants, such as heavy metals, hydrocarbons, 

pesticides, and bacteria. The sources of pollutants and their contribution to urban stormwater runoff are highly dependent 

on the land use pattern. These pollutants are harmful to the environment and a threat to human health at higher 
concentrations. In order to maintain healthy waterways, it is necessary to develop sustainable management of stormwater. 

Stormwater management practices involve many challenges for its reuse and recycling, which are the main focus areas of 

this book. Available management practices consist of collecting and discharging the stormwater into rivers, ponds, or 
nearby retention basins. The best management practices (BMPs) may include oil and grit separators, grassed swales, 

vegetated filter strips, biofiltration/bioretention ponds, constructed wetlands, gross pollutant traps, and catch basin inserts. 

This book has eleven chapters that describe the practices and challenges of different BMPs for stormwater management. 

These include combined sewer networks, different rainwater harvesting techniques, constructed wetlands, MUSIC 

modelling of bioretention systems, catch basin inserts, permeable pavements, the use of adsorbents for cleaning 

stormwater, low impact developments, and membrane-based technologies for stormwater treatment. 

Mineralogy 

Fluorite: Structure, Chemistry and Applications 

Moritz van Asten 

In series: Geology and Mineralogy Research Developments 
2019. 202 pp. 

Softcover: 978-1-53615-204-3. $95.00. 

e-book: 978-1-53615-205-0. $95.00. 
Great importance has been placed on the development of new technologies for the synthesis of nanoparticles and 

nanostructured materials, which are profitable for industrial production and environmentally safe. As such, in Fluorite: 

Structure, Chemistry and Applications, crystal structure of fluorites, point defects, specific properties, innovative methods 
of nanopowders synthesis and properties of ceria-based materials are discussed. Next, the dispersion and attenuation of 

ultrasonic bulk modes in cubic crystals is described in the framework of a phenomenological approach, whereas the 

contribution of the subsystem of Jahn-Teller complexes is presented through microscopic theory and Jahn-Teller effect 
problems. Lastly, the authors review the substitution strategies that have been attempted to introduce mixed conductivity 

into fluorite zirconia materials, the solubility of such transition metal dopants and the resultant electrical properties. 

Potential mixed conducting ternary systems are discussed. 
 

 

 
 



Science and Technology 

 

47 

Special Topics 

Science in Short Chapters 

William Mattieu Williams 

In series: Origin, Evolution and Geological History of the Earth 
2019. 296 pp. 

Hardcover: 978-1-53614-926-5. $270.00. 

e-book: 978-1-53614-927-2. $270.00. 
This collection of previously printed articles by W. Mattieu Williams is of interest to all readers who are sufficiently 

intelligent to prefer sober fact to sensational fiction, but who, at the same time, do not profess to be scientific specialists. 

The author has combined clearness and simplicity with an attempt at philosophy. 

ENVIRONMENTAL SCIENCES 

Air Pollution and Industrial Hygiene 

Green Technology for Bioremediation of Environmental Pollution 

Jatindra Nath Bhakta, Susmita Lahiri and Bana Bihari Jana 

(Department of Ecological Studies and International Centre for 

Ecological Engineering, University of Kalyani, West Bengal, India) 

In series: Green Research, Developments, and Programs 
2019. 346 pp. 

Hardcover: 978-1-53614-528-1. $230.00. 
e-book: 978-1-53614-529-8. $230.00. 

Green Technology for Bioremediation of Environmental Pollution has significant 

importance in its fields, since it comprises the current information of basic concepts and 
various advanced research aspects of bioremediation related green technologies for 

controlling environmental pollution. In order to combat the severe environmental 

problems, a comprehensive treatise on bioremediation dealing with updated relevant 
novel green technologies is, thus, in great demand for application in a practical field. 

Keeping this in mind, the idea of the present book has been conceived by the editors. 

This issue focuses particularly on the recently developed environmental friendly novel 
green technology that detoxifies and decontaminates the pollutants in different domains of the environment using the 

potential biological agents. The book covered the following topics: A modern applied concept of the green bioremediation 

process, genomics, metagenomics and proteomics in green bioremediation, advanced biochemical and molecular 
approaches of pollutant detoxification, ecological engineering in bioremediation, microbial remediation, bioleaching, 

various phytoremediation approaches, novel remediation technologies of various hazardous pollutants, etc. The salient 

features of this book include: (i) Peer revision of each chapter by expert scientists; (ii) the basic applied concepts of 
bioremediation; (iii) in-depth updated concepts and research findings; (iv) relevant graphical and pictorial illustrations for 

understanding the text; (v) bioremediation of several emerging and hazardous pollutants; and (vi) a vivid description of 

bioremediation characteristics of various biological agents. Therefore, the book will be of considerable use to the 
environmental engineers, researchers, scientists, professionals, teachers and students working in the fields of environmental 

science, pollution bioremediation, environmental engineering, environmental management, environmental microbiology, 

environmental biotechnology and biochemistry, life sciences, proteomics, genomics and metagenomics, toxicity, waste 
treatment industries, etc. 

Sequencing Batch Reactors: An Overview 

Lois K. Mello 

In series: Environmental Science, Engineering and Technology 

In series: Waste and Waste Management 
2019. 

Softcover: 978-1-53615-462-7. $82.00. 

e-book: 978-1-53615-463-4. $82.00. 
Sequencing Batch Reactors: An Overview opens with the results of an investigation with the goal of determining the most 

suitable treatment for tannery effluents. The investigation was carried out on three distinct effluents produced by a tannery 

located in Venezuela, as well as a mixture of the three. Next, the authors treated leachate originated from the Ouled Berjal 
landfill by using the sequential batch reactor technique. The leachate was put into two reactors, which differed in the times 
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allocated to each phase. The closing study presents an overview of studies using anaerobic sequencing batch biofilm 

reactors digesting agroindustry wastes for methane production, focusing on operational strategy and perspectives for scale-
up. 

Ecology 

Ecological Integrity and Land Uses: Sovereignty, Governance, Displacements and Land 

Grabs 

Laura Westra, PhD (University of Windsor Sessional Instructor, Faculty of Law, Canada and 

Visiting Professor, Faculty of Jurisprudence, University of Salerno, Italy), Klaus Bosselmann 

(University of Auckland, New Zealand) and Virginia Zambrano (Faculty of Law, University of 

Salerno, Italy) 

In series: Environmental Science, Engineering and Technology 
2019. 

Hardcover: 978-1-53615-406-1. $230.00. 
e-book: 978-1-53615-407-8. $230.00. 

This book is intended to focus the attention of scholars and policymakers on the ongoing land grabs that occur in all 

continents, as corporations, conglomerates and powerful governments ally themselves with those who reap economic 
profits from the dispossession of those who inhabit the lands. Often the dispossession takes place as a legal transaction, 

even as an internationally sanctioned form of so-called “sustainable development”, something that, in reality, is neither 

sustainable, nor leading to the development of the communities indigenous to the land, who usually attempt to the best of 
their ability, to resist, and deny what they view as a forceful hostile occupation, of the lands which constitute their only 

source of sustenance. This book raises a grave question, as it asks, whether these dispositions might represent grave 

violations of the rights of peoples to be free from racial discrimination, and to their rights to their own resources and self-
determination. When climate change is exacerbated by deforestation, in order to use the land for more profitable cash 

crops, then it is even possible to view the environmental disasters that ensue as crimes against humanity. 

Mosses: Ecology, Life Cycle and Significance 

Oleg Pokrovsky, Irina Volkova, Natalia Kosykh and Vladimir 

Shevchenko (GET, CNRS, France; N. Laverov FCIAR, Russia; BIO-

GEO-CLIM, TSU, Russia; Institute of Soil Science and 

Agrochemistry, Russia; Shirshov Institute of Oceanology, Russia) 

In series: Environmental Science, Engineering and Technology 
2018. 315 pp. 

Hardcover: . $230.00. 

e-book: 978-1-53614-330-0. $230.00. 
There is currently a growing interest in mosses inspired by: 1) Their use as atmospheric 

air quality biomonitors, 2) their importance as ecological status markers of global 

changes in hostile environments, and 3) their use in various bioengineering and 
biotechnological applications. Moreover, additional attention to mosses stems from their 

importance as the dominant terrestrial plants in high latitudes—most notably arctic and 

subarctic regions—that are subjected to climate warming. This book aims to characterize 
poorly studied aspects of the chemical composition of inventoried mosses across not 

only the subarctic, but also the Antarctic regions. This book focuses strongly on mosses inhabiting western and northern 

Siberia and European Russia, with nine total chapters devoted to these regions. Out of more than 25,000 studies dealing 
with mosses (from 1950 to 2018), only 300 were devoted to mosses from Siberia (WoS, all databases). This book also 

focuses on the use of mosses as bioindicators; physio-chemical principles and case studies of applications for tracing 

industrial pollution are discussed. Additionally, the process of moss biomineralization in a petrifying spring is also 
considered. Taken together, the twelve chapters presented provide a comprehensive overview of mosses in ecology, 

biodiversity, biogeochemistry, and mineralogy. 
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Plant Dormancy: Mechanisms, Causes and Effects 

Renato V. Botelho (Research Group in Fruit Crops and Post-harvest, Department of Agronomy, 

State University of Mid-Western of Paraná – UNICENTRO, Brazil) 

In series: Plant Science Research and Practices 
2019. 

Hardcover: 978-1-53615-380-4. $160.00. 

e-book: 978-1-53615-381-1. $160.00. 
Dormancy is a mechanism found in several plant species developed through evolution, which allows plants to survive in 

adverse conditions and ensure their perpetuation. This mechanism, however, can represent a barrier that can compromise 

the development of the species of interest, and therefore, the success of its cultivation. It is important to understand the 
causes, effects, and mechanisms, as well as the technologies for overcoming dormancy of buds, seeds, and plant 

propagules. In this context, this publication has as a main objective of offering an in-depth view of the dormancy process in 

cultivated plants, based on a survey of more recent international research on the subject. Written by several researchers 
from different institutions of education and research, this book presents information on the most diverse species of plants 

of agronomic and forestry interest. In addition to the physiological, biochemical, and genetic aspects, the chapters also 

address the possible causes of dormancy, as well as technological issues that are essential for the successful cultivation of 

several economically important species. The focus of this publication is on temperate fruit species. Classical examples of 

temperate plants that present dormancy are fruit trees such as apple, pear, quince, apricot, and cherry. These pome and 

stone fruits are typical representatives of a deciduous temperate climate, wherein trees drop their leaves at the end of the 
reproductive cycle, consequently entering dormancy. Dormancy has its control effected by factors of a hormonal nature, 

where the hormone promoters and growth inhibitors are balanced. Edaphoclimatic conditions also affect plant dormancy 

periods, for the most part through temperature changes. Other chapters in this book are dedicated especially to potatoes, 
vegetables, as well as forest and forage species, which makes this text a complete and comprehensive work on the subject. 

Savannas: Exploration, Threats and Management Strategies 

Ronald Price 

In series: Environmental Research Advances 
2018. 179 pp. 
Softcover: 978-1-53614-417-8. $95.00. 

e-book: 978-1-53614-418-5. $95.00. 
The opening chapter of Savannas: Exploration, Threats and Management Strategies aims to answer the following 

questions: “To what extent are the relationships among the crown traits in trees of Cerrado vegetation mutually dependent? 

Are the crown traits among a continuum of functional groups of trees? How does the interdependence among these traits 
define the strategies for ambient resource utilization? Is it possible that comparable strategies in savannas exist 

worldwide?” Next, the authors address the association between the distribution of a tree species across Cerrado 

physiognomies and their ability for changing morphological and physiological features under irradiance and water stresses 
during initial growth. The authors show how these alterations enable the Cerrado tree species to survive in the shade. In the 

concluding chapter, the natural regeneration of S. guianensis and I. sessilis in a Seasonal Semi-Deciduous Forest remnant 

in southwestern Minas Gerais state, Brazil was measured in 20 canopy gaps and 20 closed canopy areas. The portion 
between palisade and spongy parenchyma was analyzed in search of ecophysiological and morphological foliar differences 

related to the microenvironments represented by canopy gaps and closed canopy. 

Environmental Conservation 

Killing for Sport 

Henry S. Salt 

In series: Animal Science, Issues and Research 
2018. 166 pp. 

Softcover: 978-1-53614-624-0. $95.00. 

e-book: 978-1-53614-625-7. $95.00. 

Killing for Sport was previously published in 1915 at a time when widespread attention was being drawn to questions 
concerning the land, it was especially fitting that the part played by the sportsman should not be overlooked, and that not 

only the cruelty, but the wastefulness of the practice of breeding and killing animals for mere amusement, should be made 

clear. By including in this volume a number of recent essays, the work of several writers (each of whom is responsible only 
for the views expressed by himself), it has been possible to present the subject of sport as regarded from various 

standpoints. The book, in fact, is the first one in which the humanitarian and economic objections to blood-sports have 

been adequately set forth. 
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Restoration of Watersheds and Estuaries 

Annette Fernandez 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 348 pp. 

Hardcover: 978-1-53614-815-2. $230.00. 
e-book: 978-1-53614-816-9. $230.00. 

The Columbia River Basin is one of the nation’s largest watersheds and extends mainly through four Western states and 

into Canada. Activities such as power generation and agricultural practices have impaired water quality in some areas, so 
that human health is at risk and certain species, such as salmon, are threatened or extinct. Chapter 1 reports on the actions 

related to restoration efforts in the Basin. The San Francisco Bay Delta watershed—which drains a vast area of California 

from the Sierra Nevada Mountains to the Pacific Ocean—supplies drinking water for 25 million people and provides 
irrigation for about half the nation’s fruit and vegetable production. Decades of development and agriculture have led to 

large reductions in water quality and supply, natural flood protection, and habitats across the watershed’s three major 

regions: the Bay, the Delta, and the upper watershed. As described in chapter 2, federal entities have been working with 
nonfederal entities for decades to protect and restore the watershed. The Long Island Sound, an estuary bordered by 

Connecticut and New York, provides numerous economic and recreational benefits. However, development and pollution 

have resulted in environmental impacts, such as the degradation of water quality. Chapter 3 focuses on the Study to restore 

and protect the Sound. Puget Sound is the nation’s second-largest estuary and serves as an important economic engine in 

Washington State, supporting millions of people, major industries, and a wide variety of species. However, according to 
the CCMP, human use and development have degraded water quality and habitats and harmed critical species such as 

salmon. Chapter 4 reviews the efforts to restore Puget Sound. 

Strategic Advances in Environmental Impact Assessment: 

Challenges of Unconventional Shale Gas Extraction 

Afsoon Moatari-Kazerouni (Environmental Engineering and 

Management Research Group. Research Group, Ton Duc Thang 

University, Ho Chi Minh City, Vietnam and Faculty of Environment 

and Natural Resources, Department of of Water Science and 

Technology, Ton Duc Thang University, Ho Chi Minh City, 

Vietnam) 

In series: Environmental Science, Engineering and Technology 
2019. 278 pp. 

Hardcover: 978-1-53614-433-8. $195.00. 

e-book: 978-1-53614-434-5. $195.00. 
Shale gas is natural gas that is tightly locked within low permeability sedimentary rock. 

Recent technological advances are making shale gas reserves increasingly accessible and 

their recovery more economically feasible. This resource is already being exploited in 
South Africa, China, the United States and Canada. Shale gas is being produced in large volumes, and will likely be 

developed in coming years on every continent except Antarctica. Depending on factors such as future natural gas prices 

and government regulations, further development of shale gas resources could potentially span many decades and involve 
the drilling of tens of thousands of hydraulically fractured horizontal wells. This development is changing long-held 

expectations about oil and gas resource availability; several observers have characterized it as a game changer. Abundant, 
close to major markets, and relatively inexpensive to produce, shale gas represents a major new source of fossil energy. 

However, the rapid expansion of shale gas development over the past decade has occurred without a corresponding 

investment in monitoring and research addressing the impacts on the environment, public health, and communities. The 
primary concerns are the degradation of the quality of groundwater and surface water (including the safe disposal of large 

volumes of wastewater); the risk of increased greenhouse gas (GHG) emissions (including fugitive methane emissions 

during and after production), thus exacerbating anthropogenic climate change; disruptive effects on communities and land; 

and adverse effects on to human health. Other concerns include the local release of air contaminants and the potential for 

triggering small- to moderate-sized earthquakes in seismically active areas. These concerns will vary by region. The shale 

gas regions can be found near urban areas, presenting a large diversity in their geology, hydrology, land uses, and 
population density. The phrase environmental impacts from shale gas development masks many regional differences that 

are essential to understanding these impacts. 
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Global Warming and Climate Change 

A Closer Look at Climate Change 

Reggie Paredes 

In series: Climate Change and its Causes, Effects and Prediction 
2018. 109 pp. 

Softcover: 978-1-53614-600-4. $82.00. 

e-book: 978-1-53614-601-1. $82.00. 
Concerted, international efforts to tackle the imminent threat posed by climate change are vitally important. In A Closer 

Look at Climate Change, referring to a philosophy of science called critical realism, the authors explain why evaluating 

climate change adaptation interventions is challenging. Critical realism has been utilized in various social science 
disciplines such as economics, sociology, geography and ecology. Next, the top five prospects for biochar promotion using 

Akha Chula are discussed. Akha Chula produces high heat and renewable energy without smoking and is environmentally 

friendly, ensuring long term soil fertility and better crop yield. In the following study, the authors aim to investigate how 
local communities cope with a variety of stresses in rural Zimbabwe. In semiarid regions, water scarcity is a prevalent 

stressor. Due to climate change, it is predicted that rainfall in Zimbabwe will become more uncertain in the future, 

exposing more people to water insecurity. This compilation concludes by describing the measures taken by Oman in 
relation to the environment since the 1970s. The origin of the UNESCO Sultan Qaboos Prize for Environmental 

Preservation and its establishment in 1989 is also discussed. 

Advancing Climate Change Research in West Africa: Trends, 

Impacts, Vulnerability, Resilience, Adaptation and Sustainability 

Issues 

Senakpon E.H. Kokoye, Ph.D. (Auburn University, Auburn, 

Alabama), Rosaine N. Yegbemey, Ph.D. (University of Parakou, 

Parakou, Benin) and Oyémonbadé H.R Awoye, Ph.D. (University of 

Wuerzburg, Würzburg, Germany) 

In series: Climate Change and its Causes, Effects and Prediction 
2019. 282 pp. 

Hardcover: 978-1-53614-665-3. $195.00. 
e-book: 978-1-53614-666-0. $195.00. 

Over the past few decades, agriculture and related sectors in West Africa have been 

challenged by climate change, which has become one of the most important 
developmental issues in the region. Whereas negative environmental and socio-economic 

impacts have been extensively documented in West Africa, future climate projections 

suggest that the situation will only get worse if relevant actions are not taken. Indeed, most of the West African countries 
remain characterized by a limited use of production technologies and information, and local economies heavily rely on a 

rain-fed agriculture. Despite the increasing number of studies focusing on climate change related issues, the 

methodological (i.e., conceptual and analytical) approaches seem to become stagnant with mixed practical results in terms 
of mitigation and adaptation outcomes. Against this backdrop, the forthcoming book is aimed at showcasing innovative and 

promising approaches that can be used to advance our current knowledge of climate change trends, impacts, vulnerability, 

resilience and adaptation in West Africa. With the focus on agriculture and environment, the book compiles the latest 
developments in climate change research in West Africa by providing an overview of recent approaches used to better 

understand the vulnerability, resilience and adaptation to climate change. It also considers the methods and frameworks for 
assessing the sustainability of climate change adaptation. 
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Natural Disasters 

Disaster Social Work from Crisis Response to Building Resilience 

Johnston H C. Wong (Beijing Normal University and Hong Kong 

Baptist University, United International College, Zhuhai, China) 

In series: Natural Disaster Research, Prediction and Mitigation 
2018. 146 pp. 
Softcover: 978-1-53614-435-2. $82.00. 

e-book: 978-1-53614-436-9. $82.00. 

Occurrences of disasters are becoming more frequent and serious. Other than natural 
disasters, humanity is faced with new challenges of city fires, car accidents, disease 

outbreak, industrial accidents, radioactive exposure, terrorist attacks, environmental 

hazards and other unimaginable incidents. Social workers and other city emergency 
response teams – notably medical teams, firemen, police officers and mental health 

workers – are all called upon to mitigate and minimize disaster effects. Of course, saving 

lives is of the utmost importance; saving minds, however, cannot be neglected. This 
book describes the processes of crisis intervention, community mental health promotion 

and post traumatic growth. Putting resilience at heart has led to the ACT-R approach 

which can be learned not just by social workers, but by all response workers. 

Hurricanes and Wildfires: Impact, Assistance and Recovery 

Teri Boyd 

In series: Natural Disaster Research, Prediction and Mitigation 
2019. 336 pp. 

Hardcover: 978-1-53614-895-4. $230.00. 
e-book: 978-1-53614-896-1. $230.00. 

In 2017, four sequential disasters—hurricanes Harvey, Irma, Maria, and the California wildfires—created an 

unprecedented demand for federal disaster response and recovery resources. According to FEMA, 2017 included three of 
the top five costliest hurricanes on record. The National Oceanic and Atmospheric Administration estimated that the 

cumulative damages from weather and climate related disasters in the United States were over $300 billion in 2017 alone. 

As of June 2018, Congress had appropriated over $120 billion in supplemental funding for response and recovery related to 
the 2017 hurricanes and wildfires. Further, in October 2017, close to 14,000 federal employees were deployed in response 

to the disasters. 

Special Topics 

Advances in Environmental Research. Volume 65 

Justin A. Daniels 

In series: Advances in Environmental Research 
2018. 249 pp. 
Hardcover: 978-1-53614-455-0. $250.00. 

e-book: 978-1-53614-456-7. $250.00. 

The opening study presented in Advances in Environmental Research. Volume 65 aims to clarify the sources and 
characteristics of groundwater in the aquifers along the coast of the White Sea in northwestern Russia, and on this basis to 

perform a broad 14C and 234U/238U dating of all their types, taking into account the mixing processes. After this, the 

process of thermal conversion of layered double hydroxides into metal oxide catalysts and their applications in selected 
environmental processes is presnted and discussed. Thermal decomposition of hydrotalcite-like materials results in the 

formation of mixed metal oxides, which may be examined for their applications in catalysis due to their relatively high 

surface area, porosity and homogenous distribution of metal cations. The authors analyze Mongolia, a landlocked country 
located in Central Asia with a population of over 3 million people. Due to the harsh weather conditions, rapid urbanization 

and mining activities, environmental quality of the country has increasingly degraded as the air, soil and water pollution 

has surpassed permissible levels. The current situation has a harmful impact on the national economy, social development, 
health and environment. Later, this collection discusses inorganic solid phase supports, including pristine and surface-

modified alumina, Fe3O4 nanoparticles and mesoporous silica extractants, which have demonstrated good retention 

capacity for naturally-occurring and anthropogenic actinides. The choice to adsorb or tether the ligand on the solid surface 
is addressed as it is a cornerstone for an effective and selective separation between the actinides and the lanthanides. The 

concluding paper provides a review of how the national struggle between Slovenes and Germans unfolded, and how it was 

reflected in the conquest of the summits and in the construction of mountain huts. The events presented mostly focus on the 
area of Carniola, Slovenia, particulary the area of the Julian Alps around Mount Triglav. 
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Advances in Environmental Research. Volume 66 

Justin A. Daniels 

In series: Advances in Environmental Research 
2019. 262 pp. 

Hardcover: 978-1-53614-987-6. $250.00. 
e-book: 978-1-53614-988-3. $250.00. 

This compilation opens by presenting a discussion on the main conditions for the successful start-up and operation of full-

scale mainstream partial nitrification-anammox technology, advantages of partial nitrification-anammox technology over 
other technologies of wastewater treatment, and a description of the interactions among key microbial groups and their 

identification by using metagenomic approaches. Next, one study elucidates the performance of anammox hybrid reactors 

under various operating conditions to optimize and assess its efficacy and feasibility for nitrogen removal from wastewater. 
Four numbers of hybrid reactors conglomerating the dual advantages of attached and suspended growth were designed and 

investigated. The authors seek to produce a soil erosion susceptibility map with selected parameters including elevation, 

slope, aspect, slope curvature, stream power index, topographic wetness index, cover management factor, land use/land 
cover, rainfall erosivity, soil erodibility, lineament density, distance from lineament, and distance from stream and drainage 

density. The weighted linear combination method is applied using remote sensing and geographical information system 

techniques in the Shiri river basin of Darjeeling, Himalaya. The following study addresses the financial and economic 

benefits of tourism, and whether these economic benefits are to the detriment of the natural environment. This is done by 

conducting an investigation into community fishing practices around Mnemba Island. Semi-structured interviews were held 
with Mnemba Island Lodge staff, local fishermen and local authorities involved in the fisheries around Mnemba 

Participatory observations were also used to support the data collected by the semi-structured interviews. The authors 

present data suggesting that of insolation is of high importance for the structuring of floodplain ecosystems because it has 
potential to impact floodplain lakes regardless of flooding. It is proposed that future investigations of floodplain aquatic 

habitats should take into account insolation effects other than those of hydrology. The closing chapter provides a brief 

review of anchovy characteristics, habitats, use, and eco-friendly treatment of anchovy waste/wastewater for reutilization. 
Anchovy is an attractive resource for the production of functional compounds such as antimutagenic, antifungal, 

antioxidant and antibacterial agents. 

Advances in Environmental Research. Volume 67 

Justin A. Daniels 

In series: Advances in Environmental Research 
2019. 247 pp. 

Hardcover: 978-1-53615-009-4. $250.00. 

e-book: 978-1-53615-010-0. $250.00. 
This compilation highlights current knowledge on iodide mobility in a soil-plant system and provides a theoretical and 

experimental basis for a better understanding of the geochemical behaviour of iodine in soils, including its availability in 

the food chain. Following this, the authors provide a comprehensive overview of the uses of iodide salts by focusing on 
their applications in plants and microbiology, mechanisms of action and possible new uses in histology. The penultimate 

study contributes to a better understanding of Piauí’s vegetation through a floristic survey, phytosociological study and 

knowledge about the economic potential and geographic distribution of species from an area belonging to the municipality 
of Brasileira, north of Piauí, Brazil. Fifty five families, 126 genera and 141 species represented the flora. Biosphere 

reserves face the challenge of sustainable development. They have to foster economic development that is ecologically and 

culturally sustainable. Paradoxically, the demographic-economic-entrepreneurial nexus of biosphere reserves has not been 
researched, an omission addressed in the closing chapter by studying the towns of the Gouritz Cluster Biosphere Reserve in 

South Africa. 

Advances in Environmental Research. Volume 68 

Justin A. Daniels 

In series: Advances in Environmental Research 
2019. 

Hardcover: 978-1-53615-583-9. $250.00. 

e-book: 978-1-53615-584-6. $250.00. 
Chapter one of Advances in Environmental Research. Volume 68 contains a rudimentary inferential analysis concerning 

conditions in the US such as the variation of the atmospheric content of carbon dioxide over two hundred and seventy two 

years up to 2016, and the contribution of major environmental sources to the atmospheric amount of carbon monoxide, 
nitrogen oxide, sulphur dioxide and methane along with emissions caused by hydrofluorocarbons, perfluorocarbons, 

sulphurhexafluoride and nitrogentrifluoride. The following chapter aims to present an overview of environmentally 

exploitable properties, as well as present and potential prospects of bacterial extracellular polymeric substances in 
addressing real life environmental problems. The authors go on to review the heavy metal processes that occur in the soil 

and leafy vegetables, particularly in cabbage, and the relationships between the soil levels and metal contents in plants.An 

approach for the utilization of microorganisms from shallow hydrothermal vent sediments in environmental biotechnology 
is also presented. Next, it is shown that that SDG 13 and SDG 15 can be addressed simultaneously if policy makers and 

practitioners focus on reducing the costs of telecommunications and the internet, as this would reduce the costs for tablets 
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and mobile phones, enabling improved access to information and practice on Ecosystem Based Adaptation and 

microforestry schemes. The authors discuss the responsibility of the Water Board of Nicosia to operate the water 
distribution network that covers more than 91 sq. km, water mains of 1,280 km length, and the management of the 13 water 

reservoirs. They also show how water management is governed and how it affects theiIsland of Cyprus. The subsequent 

study indicates that concentrations of trace elements in sediments and brackish wate,r and even interstitious waters, may 
not provide an accurate view of the levels of contamination and their potential ecotoxicity in the Northern Gulf of Mexico. 

The closing paper focuses on the land-use/cover dynamicity and its impact on the land surface temperature of Lodhama 

river basin in Darjeeling Hill area during the period of 2001 and 2016. 

Coast Guard Programs: Implementation, Authorization and Fiscal Requirements 

David J. Simmons 

In series: Congressional Policies, Practices and Procedures 
2019. 

Hardcover: 978-1-53615-426-9. $230.00. 
e-book: 978-1-53615-427-6. $230.00. 

Chapter 1 examines the implementation of certain Coast Guard programs, including those involving performance 

monitoring, the Service’s Capital Investment Plan, and commercial fishing vessel safety. Chapter 2 discusses Coast Guard 

and maritime transportation programs. Chapter 3 reviews the fiscal year 2019 budget request for the Coast Guard and 

maritime transportation programs. 

Crimea: The History of Interaction between Man and Nature 

Fedor N. Lisetskii (Belgorod State National Research University, 

Belgorod, Russia; Director of the Federal-Regional Center of 

Aerospace and Surface Monitoring of the Objects and Natural 

Resources, Russia) 

In series: Environmental Research Advances 
2019. 183 pp. 

Softcover: 978-1-53615-004-9. $95.00. 

e-book: 978-1-53615-005-6. $95.00. 
With a wide variety of soil and climatic conditions as well as types of landscape in its 

territory, the Crimean Peninsula has a very long history of economic activity that can be 

broken down into multiple stages. There was an especially significant change in the 
natural landscapes on the peninsula during the Great Greek Colonization of the Northern 

Black Sea coast, when several major agricultural zones emerged in Crimea and the 

subsequent agricultural impacts on the soils continued for a millennium. The results give 
an idea about the specifics of the modern landscapes in terms of economic use, as well as 

human transformation of the original natural landscapes. The traces of land division in the form of linear structures that can 

be seen in satellite images allow researchers to reconstruct the way that agricultural landscapes were laid out in ancient 
times by extrapolating from the most significant components (land use and land use planning systems, population centers, 

transport routes etc.). The authors of this study used natural science methods to study the artifacts and territories of ancient 

agriculture in Crimea to try and reconstruct the way that land resources were used for agricultural purposes in ancient times 
and get a comprehensive idea about how ancient agriculture in Crimea was organized and what resources it relied upon. To 

achieve that, a comprehensive method was developed that included an assessment of the suitability of specific areas for 

agriculture, identification of surviving agricultural artifacts (land division boundaries (ramparts, ditches), roads, etc.) and a 
search for soil properties indicative of past agricultural activities. The results of studying the land management and new 

approaches to defining the boundaries of ancient land use are presented. For the first time, the relic signs of agricultural 

loads in the post-antique lands have been established. The significance of the results obtained can hardly be overstated 
when it comes to understanding the ancient agricultural practices and their impact on the existing agricultural landscapes 

since Crimea is unique in that the traces of ancient agriculture have been preserved here much better than in other parts of 

the world that used to be sites of ancient civilizations. Preserving the look and feel of ancient agricultural landscapes is a 
new task. As the authors have demonstrated, this task can be accomplished by integrating the findings of geographical and 

archeological studies with high tech methods (geo-modeling and automated decryption of remote Earth sensing data). 
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Environmental Disasters and Land Grabs as Crimes against 

Humanity 

Laura Westra, Ph.D. (University of Windsor Sessional Instructor, 

Faculty of Law, Canada and Visiting Professor, Faculty of 

Jurisprudence, University of Parma, Italy) 

In series: Environmental Science, Engineering and Technology 
2018. 341 pp. 

Hardcover: 978-1-53613-177-2. $230.00. 

e-book: 978-1-53614-145-0. $230.00. 
Increasingly people in every continent of the world are becoming aware of the grave 

consequences of the current environmental problems, from climate change to 

unsustainable agricultural growth durations. These consequences include dangerous, 
environmentally caused results that affect our health and the health of our children, as 

well as our social well-being and our very basic rights. This book raises a radical 

question: Can environmental disasters and land grab crimes, in fact, be seen as crimes 

against humanity? That approach is defended through a number of present legal 

documents and through existing and novel arguments. With this in mind, who is responsible for the present situation, and 

who should be held accountable for both damages and harm towards those parties affected? The main problems concern 
holding governments (who minimally permit, but often promote many of the practices of legal and natural persons) 

responsible for initiating and supporting the activities that ensure their economic benefit, which is leading to the present 

impasse. The authors discuss how such individuals can be held accountable singly and collectively for the harms they 
impose on all life. 

Environmental Protection Agency (EPA): Issues, Challenges and Policies 

Coby Schaefer 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 265 pp. 
Hardcover: 978-1-53614-933-3. $230.00. 

e-book: 978-1-53614-934-0. $230.00. 

Since 2009, the U.S. Environmental Protection Agency (EPA) has proposed and promulgated numerous regulations to 
implement the pollution control statutes enacted by Congress. Critics have reacted strongly. Some, both within Congress 

and outside of it, have accused the agency of reaching beyond the authority given it by Congress and ignoring or 

underestimating the costs and economic impacts and overestimating the benefits of proposed and promulgated rules. 

Handbook of Remediation for Complex Environmental Problems 

Sadia Ameen (Energy Materials & Surface Science Laboratory, Solar Energy Research Center, 

School of Chemical Engineering, Chonbuk National University, Jeonbuk, Republic of Korea), 

M. Shaheer Akhtar (New & Renewable Energy Material Development Center (NewREC), 

Chonbuk National University, Jeonbuk, Republic of Korea; Department of Semiconductor and 

Chemical Engineering, Chonbuk National University, Duckjin-Dong, Jeonju, Chonbuk, 

Republic of Korea; School of Semiconductor and Chemical Engineering, Center for Advanced 

Radiation Technology and The New and Renewable Energy Center, Chonbuk National 

University, Jeon-Ju, Republic of Korea) and Hyung Shik Shin (Energy Materials & Surface 

Science Laboratory, Solar Energy Research Center, School of Chemical Engineering, Chonbuk 

National University, Jeonbuk, Republic of Korea) 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 
Hardcover: 978-1-53615-118-3. $230.00. 

e-book: 978-1-53615-119-0. $230.00. 

The rapid pace of industrialization and its resulting by-products have affected the environment by producing hazardous 
wastes, which have been released into the environment. Environmental pollution is a global menace, the magnitude of 

which is increasing day-by-day due to urbanization, heavy industrialization, and changing lifestyles. Nanostructures as 

functional building blocks are an ideal candidate for investigation into the dependence of structural, optical, electrical, and 
magnetic properties of the quantum confinement effect and morphology, which paves the way for novel nanotechnological 

applications. Both physical and chemical properties of nanostructures are associated with their size, shape, and 

dimensionality; therefore, morphology controlled synthesis of functional nanostructures gains importance from a scientific 
and technological perspective. Semiconductor nanomaterials at the nanoscale are gaining significant attention in the areas 

of energy conversion and storage, sensing, electronics, photonics, and biomedicine. In this book, we discuss 

semiconducting metal oxide nanostructures like TiO2, ZnO, conducting polymers and nanocomposites for their efficient 
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detection of harmful and toxic chemicals, and nanomaterials for photocatalytic degradation, with an emphasis on the 

applications of semiconducting materials for renewable energy. The book includes a brief literature survey, properties and 
the latest research advances in the development of various metal oxide nanostructures, and how nanocomposites and 

conducting polymer based nanomaterials are efficient for environmental remediation. The application of nanomaterials in 

the detection and removal of pathogens provides greater sensitivity, lower cost, shorter turn-around times, smaller sample 
sizes, in-line and real-time detection, as well as higher throughput and portability in environmental remediation. 

Furthermore, semiconductor photocatalysis for remediation has real potential for combating water pollution. This book 

provides a comprehensive look at the morphological, structural, crystalline, optical, electrical, and electrochemical 
properties of semiconducting metal oxides and their applications for environmental cleaning. The preparation and 

modification of semiconducting nanomaterials could be promising for the reliable and effective detection of harmful 

chemicals, and renewable energy. 

Molecular Evolution of Aquatic Organisms' Biomarkers 

Rigers Bakiu (Department of Aquaculture and Fisheries, Faculty of 

Agriculture and Environment, Agricultural University of Tirana, 

Albania) 

In series: Environmental Research Advances 
2019. 208 pp. 
Hardcover: 978-1-53614-846-6. $160.00. 

e-book: 978-1-53614-847-3. $160.00. 

A biomarker is a biochemical, cellular, physiological or behavioral variation that can be 
measured in tissue or body fluid samples or at the level of whole organisms that provides 

evidence of exposure to and/or effects of one or more chemical pollutants or radiations. 

Based on the facts related to the existence of contaminant stressors, an understanding of 
chemical modes of toxicity can be incorporated with diagnostic markers of aquatic 

animal physiology to help understand the health status of aquatic organisms in the field. 

New approaches in functional genomics and bioinformatics can help discriminate 
individual chemicals, or groups of chemicals among complex mixtures that may 

contribute to adverse biological effects. By using these recent methodologies, it could be useful to shed light on the 

molecular evolution of the biomarkers, and which role and functionality can be better understood based on exploring the 
relative evolution pathways in several aquatic organisms. PhD students and scientists with interests on physiology, 

ecotoxicology, biochemistry, molecular biology, molecular evolution and aquatic science disciplines will find this book 

very useful, based on the concepts and the relative biomarkers study cases, analyzed from the evolutionary point of view. 

Oil Pollution: Issues, Impacts and Outcomes 

Emilio Potter and Alyssa Vega 

In series: Pollution Science, Technology and Abatement 
2018. 154 pp. 

Softcover: 978-1-53613-493-3. $82.00. 
e-book: 978-1-53613-494-0. $82.00. 

This compilation opens by examining earlier investigations of the oil drops dynamics in the marine environment, including 
the influence of their buoyancy and the dissolution of gases contained inside crude oil. Modelling these processes presents 

possibilities for estimating the spatial scales of oil drops spreading within the sea environment and on the sea surface, as 

well as their effect on an ice cover of ice infested seas. The presented information can be the basis for development the 
instruments for remote detection of crude oil escapes from seabed pipelines. Soil in places of oil pollution, such as Western 

Siberia, is discussed. The degree of influence of pollutants depends on the type of soils. For instance, it may affect more on 

peat than on mineral soils. In the northern part of Western Siberia, peatlands with a low content of ash elements are 
dominant. In the event of an oil leak, an essential element of effective response to any adverse consequences is proper 

planning for definition of necessary tasks, personnel, and resources. As such, the authors stress the importance of 

implementing modern features, like automated monitoring and rapid response, in crisis situations in areas of enterprise 

information systems development. This is urgent for the petroleum and gas sectors of the Russian economy, as the number 

of oil leaks has increased to 28,000 per year. The concluding paper presents the results of original long-term field research 

carried out on geographically different seacoasts. The results are analyzed in order to determine the rates of spilled fuel oil 
natural destruction and to consider their relationship with principal environmental factors such as climatic and hydrological 

conditions, coast exposure and geomorphology, types of substrate, and intensity of biogeochemical cycles. The 

examination of the observed rates of oil shows that temperature and seawater salinity are crucial environmental factors in 
the self-cleaning process. 
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Recent Trends and Advances in Environmental Health 

Manoj Kumar (Scientist ‘C’ ICMR- National Institute for Research in Environmental 

Health, Department of Health Research, Ministry of Health and  Family Welfare, Govt. of 

India  Bhopal Madhya Pradesh, India) and Rajnarayan R. Tiwari (Director, ICMR- National 

Institute for Research in Environmental Health, Department of Health Research, Ministry of 

Health and  Family Welfare, Govt. of India  Bhopal Madhya Pradesh, India) 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 
Hardcover: 978-1-53615-661-4. $230.00. 

e-book: 978-1-53615-662-1. $230.00. 

There is a growing global concern about rapidly changing environmental conditions, which is, in turn, linked closely with 
human health. This book focuses on environmental health issues, scientific understanding of causes, and promising future 

approaches to control the foremost environmental problems in developed and developing countries. This book emphasizes 
on the broad spectrum of information resources required in the field of environmental health and provides a detailed review 

of man–environment–health interrelationships and a basic background for scientists working in the area of environmental 

health. It offers an overview of the methodology and paradigms of the inter-related, dynamic, evolving fields, ranging from 
ecology to epidemiology and from environmental health to toxicology. The main features of the book are an evaluation of 

environmental parameters (such as air quality, water quality, environmental emission) in the perspective of human health 

deterioration and an improvement of awareness on public health status as a component of human welfare. The chapters 
include the response of human body to environmental pollutants and also encompass the effects of different environmental 

factors: physical, chemical, and biological agents of environmental contamination; vectors for dissemination (air, water, 

soil); solid and hazardous waste, and susceptible populations; bio-markers and risk analysis; the scientific basis for policy 
decision; occupational health and safety issues; emerging global environmental problems like dissemination of antibiotics 

in environment and other important areas such as metagenomics application for environmental health. This book is a 

fundamental text for policy- makers requiring a scientific explanation, for the development of innovative environmental 
regulations and exposure reduction strategies, scientists researching public health and environmental contamination, and 

members of the community concerned in human health issues. 

Reduction Cd in Soil-Rice by Si: Theory and Practice 

Vladimir V. Matichenkov, Ph.D. (Institute of Basic Biological 

Problems of the Russian Academy of Sciences, Pushchino, Moscow, 

Russia), and Xiao Wei (Hunan Economic Geography Institute, 

Changsha, China) 

In series: Environmental Research Advances 
2019. 303 pp. 
Hardcover: . $195.00. 

e-book: 978-1-53614-840-4. $195.00. 

Cd accumulation in rice grain is a world-wide problem because rice is the staple food of 
over half the world’s population. Over the past few decades, many authors have reported 

that Si-rich substances can mitigate the negative influence of Cd on the growth of 

various plants, including rice. The main aim of this research was to summarize the data 
from literature and the investigation to understand the mechanisms of the Si effect on the 

migration and transportation of Cd in the paddy soil-rice system. This system was 

separated into two parts – the soil and the plant – and each part was studied separately. Si-rich soil amendments, Si 
fertilizers, and Si-based biostimulators were used in laboratory, greenhouse, and field tests. Several mechanisms of Si-Cd 

interactions in the soil-plant system (precipitation and sorption in soil, accumulation in roots and reduction Cd transport in 

apoplast and symplast of roots, stem and leaves), were investigated in detail and knowledge about these mechanisls were 
used for elaborating the practical recommendation. The field tests demonstrated that the use of Si-rich materials can reduce 

Cd in the rice grain by 50 to 90%, and other pollutants, including As, Cu, Hg, and Pb, by 40 to 95%. The combination of 

Ca- and Si-rich substances reinforced the reduction of Cd mobility and grain accumulation and is a prospective soil 
decontamination and food safety technology. The foliar application of Se can also provide an additional reduction of Cd 

accumulation in the rice grain. Our field tests showed that the application of Si-rich substances makes it possible to reduce 
traditional NPK fertilizer application rates by 20 to 30% without reducing the rice yield. This effect will also reduce the 

amount of Cd entering the cultivated soil. The data from the tests provides a reason to strongly recommend the use of Si-

rich materials for the reduction of Cd accumulation in rice grain. Si-rich materials can also be used to reduce Cd 
accumulation in fruits of other cultivated plants. 
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Water Purification by Micelle-Clay Nano-Particles 

Shlomo Nir (University of Jerusalem, The R.H. Smith Faculty of 

Agriculture, Food and Environment, Rehovot, Israel) and Uri Shuali 

(Research Scientist (Retired), Israel Institute for Biological Research 

(IIBR), Israel) 

In series: Air, Water and Soil Pollution Science and Technology 
2019. 280 pp. 

Hardcover: 978-1-53614-958-6. $195.00. 
e-book: 978-1-53614-959-3. $195.00. 

This book focuses on water purification by micelle-clay nano-particles. The micelle-clay 

complex is composed of an organic cation (surfactant) with a long alkyl chain, e.g., 
ODTMA (octadecyltrimethylammonium) that spontaneously forms micelles of several 

nm in diameters at small concentrations. The positively charged micelles interact with a 

negatively charged clay (bentonite) at optimal ratios. The resulting complex has a large 
surface area per weight; it includes large hydrophobic parts and has an excess of a 

positive charge. The complex is insensitive to higher temperatures (50 0C), to pH values in the range of 2-11, or ionic 

strengths. Production of powdered and granulated complexes is described. The material characteristics of the micelle-clay 
complex differ from those of organo-clay of the same composition, which is formed by the interaction of monomers of the 

surfactant with the clay (Chapters One and Two). Model calculations enable simulations and predictions of removal of 

pollutants from water in batch or filtration experiments, and can yield cost estimates (Chapter Three). Laboratory and pilot 
experiments (Chapter Four) yield efficient removal from the water of (i) hydrophobic and anionic organic molecules: 

herbicides, humic acid, dissolved organic matter, and pharmaceuticals; (ii) inorganic anions, e.g., perchlorate; and (iii) 

microorganisms: bacteria, viruses, and parasites, e.g., cryptosporidium, which is resistant to chlorination. The (above) use 
of a micelle-clay complex indicated a big advantage in comparison with activated carbon. Low cost regeneration of used 

filters after bacteria adsorption is described. Biocidal effects of cations, e.g., ODTMA are demonstrated; released cations 

during filtration enhanced the filter efficiency. The released cations are removed from water before consumer use by 
another filter containing activated carbon. Drinking water from lakes is forbidden during cyanobacteria bloom due to 

harmful toxins. Filtration by the granulated micelle-clay complex and killing of cyanobacteria by ODTMA cations are 

described. Water purification by other clay-composites such as liposome- and polymer-clay is described in Chapter Five. 
Collaboration between technologies of water purification are found in Chapter Six: (i) Incubation of grey water in a 

moving bed biological reactor followed by filtration by the micelle-clay granulated complex enables water reuse at low 

cost. (ii) Filtration combined with degradation by solar photo-Fenton processes is a promising tertiary treatment of 
wastewater, including efficient removal of problematic pharmaceuticals. (iii) A new design of the micelle-clay complex 

may yield enhanced capacity for removal of microorganisms from water by combining filtration with biocidal action of 

free cations. This book describes inventions in material science and developments of computational procedures for 
simulations and predictions, and is an authoritative and stimulating reference for researchers, engineers and students 

involved in water treatment and adsorption processes. 

Waste 

Red Mud: Production, Composition and Impact 

Kay Richard 

In series: Waste and Waste Management 
2018. 324 pp. 
Hardcover: 978-1-53614-383-6. $230.00. 

e-book: 978-1-53614-384-3. $230.00. 

Red mud is a waste material derived as residual from the Bayer process by the caustic digestion of crushed bauxite at 
elevated temperature. It is chemically characterized by the presence of Si, Al, Fe, Ca, Ti as well as an array of minor 

constituents such as Na, K, Cr, Ni, Mn, Cu, Zn and Pb. Red Mud: Production, Composition and Impact begins by giving a 

brief review of laboratories, in situ and remote sensing techniques applied to characterize the RM waste materials focusing 
on both standard and novel methods. Next, the authors deal with composite materials based on different kind of polymers 

and red mud, and attempts to summarize the literature about these kind of materials. A great deal of attention is also paid to 

the possible applications of these new alternatives to classical materials. The main characteristics of several red muds from 
own studies and the scientific literature are described, and relevant examples of chemical composition variability of red 

muds emphasize the variability in chemical and mineralogical composition of red muds. This compilation systematically 

presents the updated scientific literature data regarding the applications of red mud waste in environmental protection. The 
authors present aspects related to red mud composition and the types of treatments applied to red mud to enhance its 

adsorption or catalytic performances. The performance of red mud-adsorbents in the removal of inorganic anions, heavy 

metals and organic compounds from wastewaters, and gaseous effluents is also discussed. The final chapter reviews the 
existing technological solutions to valorize the red mud in order to develop other engineering activities. The aim is to 

provide information on the enormous bauxite and alumina industry in Guinea and to appeal for a global approach to tackle 
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the management of red mud; to assist in economic and technical planning of the issue by scientists, industry-leaders, high 

level policy makers. 

The Activated Sludge Process: Methods and Recent Developments 

Benjamin Lefèbvre 

In series: Environmental Remediation Technologies, Regulations and Safety 
2019. 210 pp. 

Softcover: 978-1-53615-202-9. $95.00. 
e-book: 978-1-53615-203-6. $95.00. 

In this collection, the authors report on the pretreatment methods for waste activated sludge based on pulsed electric field 

and corona discharge techniques. The effects of pulse magnitude, frequency, temperature and pretreatment time are 
demonstrated on the basis of cell membrane electroporation. The influence of voltage polarity, frequency, magnitude, 

treating time and temperature has also been demonstrated. A description of fundamental techniques in molecular biology 

for the analysis of the microbiota of activated sludge is provided. Activated sludge is a heterogeneous system of organisms, 
organic and inorganic material, and therefore giving a specific protocol for each molecular technique would be imprudent. 

The authors go on to discuss the Monod model, which provides a functional relationship between specific growth rate and 

substrate concentration in the bulk. Important research efforts dedicated to adequate use of the Monod model are presented, 

consolidating knowledge from activated sludge and biofilm modelling, identifying misdirections, and setting parameters 

for further research. In one study, different microwave power outputs and times were optimised for sludge solubilisation 
without evaporation loss in waste activated sludge from two different sources. The variable effects of pre-treatments on 

extracellular polymeric substances fraction, cellular oxidative stress and solubilisation of both sludges were evaluated to 

understand the impact of sludge complexity. The penultimate chapter examines how toxic carbon sources can cause higher 
residual effluent dissolved organic carbon than easily biodegraded carbon sources in the activated sludge process. Based on 

the variations of chemical components of activated sludge, mainly intracellular storage materials, extracellular polymeric 

substances and soluble microbial products, the performance and mechanism of toxic carbon on the activated sludge process 
can be clarified. The purpose of the final study is to research the supplementation of different concentrations of substrate 

on the degradation rate of xenobiotics, and to determine the optimal concentrations of auxiliary substrates that are most 

beneficial. The results show that sugar and peptone can affect 2,4-D degradation rate by several different degrees at 
different concentrations. 

 

Waste Management 

Coal Fly Ash: Properties, Applications and Performance 

Miriam Gray 

In series: Environmental Remediation Technologies, Regulations and Safety 
2018. 130 pp. 
Softcover: 978-1-53614-511-3. $82.00. 

e-book: 978-1-53614-512-0. $82.00. 

Due to rising energy demand, the amount of coal utilization is escalating at a fast rate, leading to a rise in ash generation. 
Coal Fly Ash: Properties, Applications and Performance begins by presenting a study wherein the physiochemical 

properties of coal ash were analysed and based on that, their potential for reuse was identified. Next, the synergy between 

Portland cement and coal fly ash was investigated. Raw materials were characterized in terms of chemical and 
mineralogical composition and physical properties. Mortars were manufactured and the effect of the addition of different 

ratios of coal fly ash (0-80 wt %) as a partial substitute of Portland cement was studied. Following this, an investigation 

was carried out to explore the behaviour of coal ash with hydrated lime as mineral filler in hot mix asphalt, in an attempt to 
determine a sustainable solution for the management of coal ash in Mauritius. The closing chapter describes the synthesis 

process used to obtain zeolite Na-A from coal fly ash via fusion with NaOH followed by hydrothermal reaction. Coal fly 

ash is a low cost source of both silica and alumina. The molar ratio of SiO2/Al2O3 for zeolite 4A formation was achieved 
through the addition of sodium aluminate solution/aluminum waste as aluminum sources. 

New Horizons in Wastewaters Management: Emerging Monitoring and Remediation 

Strategies 

Elvis Fosso-Kankeu (School of Chemical and Minerals Engineering, Faculty of Engineering, 

North-West University, Potchefstroom, South Africa) 

In series: Environmental Science, Engineering and Technology 
2019. 
Hardcover: 978-1-53615-659-1. $230.00. 

e-book: 978-1-53615-660-7. $230.00. 

In the past few years, there has been a considerable increase in the number of new and emerging pollutants in the limited 
water resources around the world, posing a serious threat to human health and the ecosystems. These pollutants, which are 

also referred to as new chemicals without regulatory status, are poorly understood and therefore not properly monitored or 

effectively removed from wastewater using conventional methods. Relevant topics addressing these challenges are 



Science and Technology 

 

60 

presented in this book containing 12 chapters, which are consequently divided into two sections (Section 1: Pollutants in 

Wastewater and Section 2: Wastewater Remediation Strategies). The first section provides a systematic review of recent 
detection methods suitable for the rapid and accurate identification of some emerging pollutants from wastewater. Further 

development in the book fairly complement the first part by providing solutions for the removal of the emerging pollutants 

from wastewater and restoration of usable water; innovative approaches encompassing inter-disciplinary processes 
supported by sustainable technologies are therefore the focus of the second part of the book. The enhancement of 

bioreactor systems with consideration of volumetric organic loads, membrane configurations and reactor types has been 

highlighted by authors as strategies to ensure increased biomass proliferation, high effluent production rates and high 
quality effluents. The development of smart materials for pollutants removal from wastewater being a promising trend for 

remediation of water pollution, could not be ignored in this book, which aims to emphasize on the latest sustainable and 

effective technologies. This has been taken care in a few chapters which that explore the synthesis of nanocomposite for 
various applications; in one, the synthesis of nanocomposite hydrogels (NCHs) has been contemplated to produce 

adsorbents with improved thermomechanical, electrical, optical, swelling properties and adsorption capacity contrasted 
with the traditional polymeric hydrogel; while a separate chapter covers a brilliant approach consisting to combine 

nanoparticles, carbon nanotubes and organic polymers to develop effective antimicrobial compounds with the potential to 

exhibit microbicidal activities against bacteria and fungi. The ability to predict and assess the performance of the treatment 
process is very important to ensure that the system remains effective. This is the topic of two chapters that cover the use of 

models to predict the feasibility of reactions and the structural suitability of adsorbents. The book therefore covers a 

complete set of information for an inter-disciplinary approach to wastewater monitoring and treatment. 

Waste-to-Energy (WtE) 

Eduardo Jacob-Lopes, Leila Queiroz Zepka and Maria Isabel 

Queiroz (Federal University of Santa Maria, Santa Maria, RS, 

Brazil) 

In series: Renewable Energy: Research, Development and Policies 
2019. 364 pp. 

Hardcover: 978-1-53614-431-4. $230.00. 
e-book: 978-1-53614-432-1. $230.00. 

Shale gas is natural gas that is tightly locked within low permeability sedimentary rock. 

Recent technological advances are making shale gas reserves increasingly accessible and 
their recovery more economically feasible. This resource is already being exploited in 

South Africa, China, the United States and Canada. Shale gas is being produced in large 

volumes, and will likely be developed in coming years on every continent except 

Antarctica. Depending on factors such as future natural gas prices and government 

regulations, further development of shale gas resources could potentially span many 

decades and involve the drilling of tens of thousands of hydraulically fractured 
horizontal wells. This development is changing long-held expectations about oil and gas resource availability; several 

observers have characterized it as a game changer. Abundant, close to major markets, and relatively inexpensive to 

produce, shale gas represents a major new source of fossil energy. However, the rapid expansion of shale gas development 
over the past decade has occurred without a corresponding investment in monitoring and research addressing the impacts 

on the environment, public health, and communities. The primary concerns are the degradation of the quality of 
groundwater and surface water (including the safe disposal of large volumes of wastewater); the risk of increased 

greenhouse gas (GHG) emissions (including fugitive methane emissions during and after production), thus exacerbating 

anthropogenic climate change; disruptive effects on communities and land; and adverse effects on to human health. Other 
concerns include the local release of air contaminants and the potential for triggering small- to moderate-sized earthquakes 

in seismically active areas. These concerns will vary by region. The shale gas regions can be found near urban areas, 

presenting a large diversity in their geology, hydrology, land uses, and population density. The phrase environmental 
impacts from shale gas development masks many regional differences that are essential to understanding these impacts. 
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LIFE SCIENCES  

Biology 

Advances in Medicine and Biology. Volume 135 

Leon V. Berhardt 

In series: Advances in Medicine and Biology 
2018. 269 pp. 

Hardcover: 978-1-53614-421-5. $250.00. 

e-book: 978-1-53614-422-2. $250.00. 
In the opening chapter of Advances in Medicine and Biology. Volume 135, the authors propose that to correctly interpret 

the results of procalcitonin accuracy studies for the diagnosis of neonatal sepsis, we must analyze the methods we use to 

measure procalcitonin performance. Trypanosoma cruzi is a flagellated protozoan that causes Chagas disease, also known 

as America Trypanosomiasis. The authors discuss techniques for diagnosis, including parasitological methods based on 

microscopy, xenodiagnoses and microscopic examination of fresh anticoagulated blood or buffy coat. The collection goes 

on to discuss rhabdomyolysis, a clinical syndrome caused by injury to skeletal muscle fibres with the release of their 
breakdown products, especially myoglobin, into the circulation. The condition is associated with traumatic injury, crush 

syndrome, extreme exercise, drugs, toxins and malignant hyperthermia among other things. In the next review, the authors 

intend to aid our understanding of lipid metabolism and provide a rational basis for future research in drug development by 
analysing current data related to the role of mutual regulation between hormone-sensitive lipase and insulin, discussing 

unanswered questions in different lines of studies. Following this, one study aims increase the activity of high-molecular-

weight heparin through the development of a new high active heparin complex with glutamate. The thermodynamic 
simulation of chemical equilibria based on pH data and the molecular dynamics simulation were used. Later, the structure 

of two human blood groups with both AB active glycoproteins (HOC 89 and Cyst 19) isolated from human ovarian cyst 

fluids are introduced. Their properties are characterized by interactions with mAbs against the human blood group (ABH), 
Lewis system, sialyl glycotopes and various applied lectins. This collection also reviews differential diagnostic 

considerations to consider when making a diagnosis of malignant peripheral nerve sheath tumors in the breast. Malignant 

peripheral nerve sheath tumors account for approximately 5% of all soft tissue sarcomas and are associated with 
neurofibromatosis type I and a prior history of radiation. They are aggressive tumors with a propensity to recur and to 

develop distant metastases. An analysis is provided concerning the literature regarding the clinicopathologic features of 

epithelioid malignant peripheral nerve sheath tumors. Particular attention is paid to how this variant may be differentiated 

from other diagnostic considerations and on the utility of molecular testing in the evaluation of these lesions. Finnish type 

congenital nephrotic syndrome, also known as type 1 nephrotic syndrome (NPHS1), OMIM 256300, is caused by 

mutations in the nephrin gene. These mutations cause a congenital glomerulonephritis, which is particularly frequent in 
Finland (incidence of 1:8200 newborns). Since immunosuppressive therapy does not induce clinical remission, the authors 

propose that the best method of treatment is a bilateral nephrectomy and kidney transplantation. In the subsequent chapter, 

the effect of advanced glycation end products on renal cell in diabetic nephropathy is discussed in respect to downstream 
alterations such as reactive oxygen species production, activation of nicotinamide adenine dinucleotide phosphate oxidase, 

nuclear factor-kappa B activation, synthesis of transforming growth factor-beta 1 and fibronectin leading to epithelial to 

mesenchymal transition. In the concluding chapter, the potential problem of quinoline yellow as food additive is 
introduced, followed by detailed description of the electrochemical methods of detection. Quinoline yellow is commonly 

applied as a food colorant, however it may cause allergy symptoms in those allergic to aspirin and lead to severer 

hyperactivity in children. 

Advances in Medicine and Biology. Volume 136 

Leon V. Berhardt 

In series: Advances in Medicine and Biology 
2019. 246 pp. 

Hardcover: 978-1-53614-722-3. $250.00. 
e-book: 978-1-53614-723-0. $250.00. 

Discovered in 1961, amiodarone is a cationic amphiphilic molecule which belongs to class III antiarrhythmic drugs and 

therefore, it is used in the treatment of a wide range of cardiac arrhythmias. Advances in Medicine and Biology. Volume 
136 begins by discussing state of the art formulations of amiodarone and outlooks for future dosage forms. Though 

amiodarone hydrochloride has often been prescribed for patients with refractory or life-threatening arrhythmias, its clinical 

use is frequently limited because of a number of side effects such as corneal microdeposits, photosensitivity, pulmonary 
fibrosis, thyroid and liver dysfunction, and peripheral neuropathy. As such, the authors conduct a study wherein 

amiodarone hydrochloride dose-dependently induced cell death, lysosomal storage of phospholipids and neutral lipids, and 
oxidative stress in immortalized Schwann cells. The following review presents scientific results and popular uses for plants 

from the Euphorbia genus. With nearly 2,000 species, Euphorbia is the third largest genus of blossoming plants, promptly 

discernable by their milky latex and particular inflorescences, called cyathia. The laryngeal mask airway was introduced by 
Dr. Archie Brain in 1981 with the intent to develop a safe and effective alternative to orotracheal intubation. Since its first 
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use in the early 90s, the laryngeal mask airway went through many structural changes and has greatly evolved. This 

compilation addresses this evolution and suggests that the laryngeal mask airway is a safe and easy to use device that can 
be considered an effective alternative to more invasive tools. Also studied in this collection is the recent development and 

modern trends in the use of mesenchymal stem cells for the regeneration of damaged myocardium. Cardiovascular diseases 

are the main cause of death worldwide and there is no promising treatment available for cardiomyopathies except some 
pharmacological and surgical interventions including heart transplantation. Obesity is associated with the chronic 

inflammatory condition, and a consequence of obesity is the development of cardiovascular diseases due to the presence of 

risk factors such as hypertension and dyslipidemia. The authors present a study is presented which analyzes recent 
literature data related to the link between obesity and development of cardiovascular diseases. Following this, the authors 

discuss echinococcosis, a zoonotic infectious disease caused by the larval stages of four species of genus Echinococcosis, 

including, Echinococcus granulosus, E. multilocularis, E. oligarthrus and E. vogeli. Imaging methods for detecting space 
occupying lesions are the primary approaches for diagnosing of human Echinococcosis. The clinical presentation, 

diagnosis and management of classical Kaposi’s sarcoma is also discussed. Classical Kaposi’s sarcoma predominantly 
develops in immunocompetent older males of Mediterranean or Jewish origin and is considered the most indolent of the 

four variants of the disease. Human herpes virus 8 is believed to be the etiological factor. In the penultimate chapter, the 

authors suggest presenting experimental data in the form of hybridization energy isotherms. Theory has demonstrated a 
relationship between the free energy of oligo-target duplex interaction and the hybridization signal. Moreover, it has been 

found that target concentration changes are causing vertical shifts of hybridization energy isotherms. Lastly, a short 

introduction to microphysiometry (the monitoring of energy metabolism of living cells) is given. An experiment with the 
mouse fibroblast cell line L929 is described, employing the intelligent mobile lab for in vitro diagnostics. The experimental 

conditions are described with a focus on the medium exchange and rest intervals which result in a metabolism frequency of 

the living cells. 

Advances in Medicine and Biology. Volume 137 

Leon V. Berhardt 

In series: Advances in Medicine and Biology 
2019. 256 pp. 

Hardcover: 978-1-53614-805-3. $250.00. 
e-book: 978-1-53614-806-0. $250.00. 

Advances in Medicine and Biology. Volume 137 begins by presenting a systematic view on the electromagnetic properties 

of blood and its components. Detailed data on electric impedance, conductivity and dielectric permittivity of native blood 
in healthy persons and patients with different diseases before and after treatment are also presented. The authors go on to 

discuss the concept of hydrogels, microgels and nanogels; smart/intelligent colloidal gels; classification of nanogels; 

synthesis of nanogels; and applications in patient compliant drug delivery. Following this, two components involved in 

triacylglycerol breakdown are discussed: lipolysis and antilipolysis. Fat cells exhibit insulin receptors mediating the well-

known antilipolytic properties of the pancreatic hormone. However, various receptors negatively coupled to the adenylyl-

cyclase also limit lipolytic activity. The development of oral vaccines by two molecular display systems (using 
Saccharomyces cerevisiae and Lactobacillus casei as hosts) is explored, as well as the oral administration of enolase using 

a mouse model. A study is included on zebrafish, which have been used disease models for pathogenesis and drug 

screening due to the availability of in vivo genetic and molecular tools. Issues from the perspective of morpholino usage in 
the field of aquatic toxicology are also debated. The closing chapter examines “moonlighting” metabolic enzymes, such as 

enolases, and the role they play in transporting tRNAs and presenting cell surface antigens within and outside of cells. 

Beta-Galactosidase: Properties, Structure and Functions 

Eloy Kras 

In series: Cell Biology Research Progress 
2019. 

Softcover: 978-1-53615-605-8. $95.00. 

e-book: 978-1-53615-612-6. $95.00. 
β-galactosidase is an enzyme responsible for catalyzing the hydrolysis of the lactose β-1,4 linkage into α-D-glucose and β-

D-galactose. β-galactosidase is found in plants, animals and microorganisms. In Beta-Galactosidase: Properties, Structure 

and Functions, the authors discuss the main microorganisms that produce β-galactosidase, the characteristics of the culture 
media, bioprocessing parameters, the most relevant downstream steps used in the recovery of microbial β-galactosidase, as 

well as the main immobilization techniques. Next, this compilation examines β-galactosidases classification, mechanisms, 

characterization and applications. Recent advances in galacto-oligosaccharides production and purification are also 
covered, and different challenges and future perspectives are discussed. In the closing study, strains with β-Galactosidase 

activity were isolated from 25 Yak Yoghourt samples collected from the Gannan pasturing area of Gansu Province. An 

efficient β-galactosidase producing strain SYA2 screened out from 21 strains was identified as Enterobacter sp. by means 
of morphological feature observation, physiological and biochemical characteristics measurement, and 16S rDNA 

sequence analysis. 
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Geomatics and Conservation Biology 

Michael O’Neal Campbell (Lecturer, Camosun College, Simon 

Fraser University, BC, Canada) 

In series: Conservation Biology and Biodiversity 
2018. 308 pp. 

Hardcover: 978-1-53614-468-0. $230.00. 

e-book: 978-1-53614-469-7. $230.00. 
This edited book, composed of chapters written by scholars of the geomatics-based, 

environmental and biological sciences, examines selected topics from the intersecting 

fields of geomatics (including remote sensing, geographical information science (GIS), 
global positioning systems (GPS), mapping and field survey methods) and conservation 

biology (including ecology and conservation policy), with case studies from West Africa, 

Canada, India and Malaysia. The focus is on some of the more important issues that 
dominate current intersections between developments in geomatics technology and those 

of conservation biology. Chapter One examines the history and themes of geomatics and 

applications to conservation biology research. Chapter Two presents a case study of 

geomatics-based research on the vital issue of vulture ecology, extinction and 

conservation in Central India. Chapter Three examines the relationship between people and elephants in the Dalma 

Wildlife Sanctuary and its surroundings in India, and it creates habitat suitability models from geomatics techniques to 
assess and predict elephant presence and potential human-elephant conflicts. Chapter Four examines the history and status 

of remote sensing as an aspect of geomatics, focusing mainly on satellite imagery. Chapter Five looks at development in 

GIS and takes an example of multidirectional landcover change from the West African savanna. Chapter Six looks at 
developments in GPS technology, especially concerning applications to the micro-habitats of bird presence and 

applications to mammal behavior. Chapter Seven looks at the subfield of animal geography, which looks at the subjective 

behavior of individual animals and the technology used to measure these detailed phenomena. Chapter Eight takes a case 
study of bird migration and habitat utilization in the swamps of coastal Malaysia. Chapter Nine looks at the utility of dated 

aerial photographs and supporting field methods in the evaluation of historical landcover change, covering periods before 
the development of modern imaging techniques and using an example from the West African savanna. This book makes an 

important contribution to the intersections of geomatics and conservation biology. 

Human Serum Albumin: Structure, Binding and Activity 

Dianne Cohen 

In series: Pharmacology - Research, Safety Testing and Regulation 
2019. 118 pp. 

Softcover: 978-1-53614-787-2. $82.00. 

e-book: 978-1-53614-788-9. $82.00. 
Human serum albumin is found in the intravascular and extracellular space and is the main protein of human blood plasma 

which binds water, cations (such as Ca2+, Na+, K+), fatty acids, hormones, bilirubin, thyroxin (T4) and pharmaceuticals. 

Structurally, the serum albumins are similar, each domain containing five or six internal disulfide bonds. In the opening 
chapter of Human Serum Albumin: Structure, Binding and Activity the authors review the structure, content and binding of 

Human Serum Albumin. Then, the role of albumin in free radical trapping activities and as an oxyradical scavenger is 

described. A discussion of recent advances in the use of the antioxidant properties of human serum albumin to make drugs 
detectable in vivo is also presented. Human serum albumin has one tryptophan residue and shows a characteristic 

fluorescence of around 350 nm under ultraviolet irradiation. Because tryptophan is easily oxidized by reactive oxygen 

species and/or photoexcited molecules through electron transfer (leading to fluorescence diminishment) a fluorometry of 
this tryptophan residue is a useful tool to evaluate oxidation. In light of these characteristics, the authors examine the 

photosensitizing activity of organic photosensitizers, including porphyrins and phenothiazine dyes. The use of magnetic 

resonance imaging and spectroscopy for the determination of human serum albumin structure, drug binding and in vivo 
activity is explored, in addition to drug modifications using human serum albumin. Following this, this compilation studies 

the major approaches for the characterization of human serum albumin as a fluorinated drug delivery agent and fluorinated 

albumin influence on drug binding. Synthesis and characterization of fluorinated conjugates of albumin and adsorbed 
human serum albumin on surfaces containing CF3 are also discussed. The concluding study investigates possible 

similarities and differences in albumin concentration and the presence of tyrosine in urine from a population of healthy and 

microalbuminuria dependent women. The assessment of subtle changes in albumin concentration, the primary 
macromolecular component of urine, is critical for the diagnosis of early stage albuminuria, one of the major complications 

in nephropathy. 

Parasitoids: Biology, Behavior and Ecology 

Emily Donnelly 

In series: Parasites and Parasitic Diseases 
2019. 135 pp. 

Softcover: 978-1-53615-197-8. $82.00. 

e-book: 978-1-53615-198-5. $82.00. 
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Most insect parasitoids are related to two insect orders, Diptera and Hymenoptera, some having a specific host while others 

have a vast host range. As such, the opening chapter of Parasitoids: Biology, Behavior and Ecology discusses the influence 
of host preference and host specificity in biological control programs and their role in different biological control methods. 

The behavioral responses of parasitoids can determine the efficiency of a parasitoid species to control host pests. The 

functional response is one of the most important behavioral responses. The authors show that type II functional response is 
more common than the other types (I, III, IV and V) of functional response for most parasitoid species. In some research, 

type III functional response was also reported for parasitoids. The closing study hypothesized that conditioned parasitoids 

will parasitize more target hosts compared with individuals without prior conditioning. In conditioning experiments, 
females of the wasp Trichogramma cacoeciae, a generalist egg parasitoid, oviposited in Lobesia botrana eggs while 

exposed to L. botrana’s synthetic sex pheromone. Contrary to the hypothesis, this treatment failed to increase the 

parasitism rate in a subsequent exposure to the conditioned olfactory cue. 

Systemic, Cellular and Molecular Mechanisms of Physiological 

Functions and Their Disorders (Proceedings of I. Beritashvili 

Center for Experimental Biomedicine – 2018) 

Nodar P. Mitagvaria and Nargiz G. Nachkebia, Ph.D. (Academician 

of the Georgian National Academy of Sciences, Tbilisi, Georgia) 

In series: New Developments in Medical Research 

In series: The Mechanisms of Physiological Functions and Their 

Disorders 
2018. 348 pp. 

Hardcover: 978-1-53614-395-9. $230.00. 

e-book: 978-1-53614-396-6. $230.00. 
The I. Beritashvili Center of Experimental Biomedicine was established in 2010 on the 

basis of merging four well-known Georgian research institutes. They are: The I. 

Beritashvili Institute of Physiology, one of the most prominent research centers of 
Georgia, where basic and applied research in different fields of neurophysiology has 

been conducted since 1935; the Institute of Molecular Biology and Biophysics; the Center for Radiology and Radiation 

Ecology, which for many years operated as departments at the I. Beritashvili Institute of Physiology; and one of the leading 
research centers for Georgia: The Center of Experimental Neurology. This edited book is the second volume containing 

chapters constituting the research priorities of the I. Beritashvili Center of Experimental Biomedicine and covers the 

experimental study of fundamental issues in the functioning of physiological (mainly, neurophysiological) mechanisms 

during normal and pathological conditions. The first book – Cellular and Molecular Mechanisms of Physiological 

Functions and Their Disorders – published by Nova Science Publishers Inc. in 2015, was also devoted to the same general 

problems. In the present edited book, particular attention is drawn to the study of extremely important processes underlying 
the basic mechanisms and disorders of various phenomenon of integrative activity of the brain: General behavior, learning 

and memory processes, the sleep-wakefulness cycle, regulation of adequate blood supply, hormesis, vision, depression, 

experimental comatose state, epilepsy, tumor diseases, pain and analgesia, the state of anxiety and aggression. All of the 
mentioned processes are studied on the molecular, cellular and systemic levels of their organization. It has to be noted 

herewith that each chapter within the collection of works represents the results of separate, independent studies 

implemented by different scientific departments of the Center; therefore, the chapters are not directly related to each other 
and have been arranged alphabetically based on the surnames of the authors. The authors would like to take this 

opportunity and present to the reader the scientific and institutional infrastructure of the Center, which consists of 

departments and laboratories. Nowadays, the Center is comprised of seven departments: Neurophysiology, Membranology, 
Biochemistry, Blood Circulation and Metabolism, Neurotoxicology, Biophysics and Radiobiology and nine laboratories: 

Behavior and Cognitive Functions, Physiology of Vision, Neurobiology of Sleep-Wakefulness Cycle, Ultra- and 

Nanoarchitectonics of the Brain, Experimental Neurology, Pain and Analgesia, Bioinformatics, Structure and Function of 
Genomes, and the Problems of Radiation Safety. In addition to bilateral scientific cooperation with many famous European 

and American scientific institutions, the Center is a member of the International Science Consortium “From Molecular to 

Cellular Events in Human Pathologies”, of which the 2015 Annual Meeting was held in Tbilisi. The authors are sure that 

readers are fully aware of the theoretical and practical importance of the research related to problems of systemic, cellular 

and molecular mechanisms of physiological functions and their disorders. The presented collection of works contains the 

results of relevant research conducted over the last three years (2015-2018). The authors will be very grateful for any 
feedback, recommendations and suggestions regarding their research for the implementation of which they have invested a 

lot of effort, time, knowledge and experience. 
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Bacteriology 

Bacillus subtilis: Morphology, Functions and Role in Disease Management 

Angelo Curtis 

In series: Microbiology Research Advances 
2018. 165 pp. 

Softcover: 978-1-53614-513-7. $95.00. 

e-book: 978-1-53614-514-4. $95.00. 
Bacillus subtilis is a motile gram-positive bacterium widespread in the soil and the gut of animals which has been reported 

to cause opportunistic infections in immunocompromised patients. In Bacillus subtilis: Morphology, Functions and Role in 

Disease Management, the authors begin by outlining the main features of chemotaxis as a behaviour, then reviewing the 
molecular machinery Bacillus subtilis uses to sense and respond to chemical cues. Following this, the authors discuss how 

bacterial biofilms can form on biotic and abiotic surfaces, developing various reversible and irreversible stages depending 

on environmental conditions. An important characteristic of biofilm is the extracellular matrix, which is usually formed by 
exopolysaccharide and extracellular proteins by Bacillus subtilis. Next, this compilation highlights the key features in 

Bacillus subtilis lipopeptides as eco-friendly controllers of plant pathogens. Currently, phytopathogens impact all 

agricultural systems, leading to economic losses worldwide. The closing chapter discusses NKCP®, a novel dietary 
supplement derived from traditional Japanese traditional food, which improved patients’ symptoms and blood pressure by 

improving blood flow through antithrombotic and fibrinolytic properties. 

The Many Benefits of Lactic Acid Bacteria 

Jean Guy LeBlanc and Alejandra de Moreno (Centro de Referencia para Lactobacilos, San 

Miguel de Tucumán, Argentina) 

In series: Bacteriology Research Developments 

In series: Public Health in the 21st Century 
2019. 

Hardcover: 978-1-53615-388-0. $230.00. 

e-book: 978-1-53615-389-7. $230.00. 
Lactic Acid Bacteria (LAB) are a heterologous group of microorganisms that have been isolated from numerous ecological 

niches, including fermented foods, plants, and the gastrointestinal tract of animals. Because of their “generally regarded as 

safe” status (GRAS), there has been great interest in using these microorganisms in food production, as probiotic 
microorganisms or as biotechnological tools. This book describes some of the many benefits of LAB including i) their use 

in foods where advances in the fight against spoilage and pathogenic microorganisms in foods, their thermotolerance, their 

microencapsulation, and responses to osmotic challenges will be discussed; ii) their capacity to produce beneficial 
compounds including bioactive peptides, biosurfactants, gamma-aminobutyric acid, and antimicrobial products such as 

organic acids, hydrogen peroxide, bacteriocins, and peptidoglycan hydrolases; and iii) their effect on health and other 

applications such as their use as a DNA vaccine delivery system, bile-salt hydrolase, and exopolysaccharides production as 
well as the use of spore forming LAB. This new book is a compilation of topics that have been written by experts from all 

over the world (Argentina, Brazil, Greece, Mexico, and Thailand) who work in different research settings offering varying 

viewpoints on the most up-to-date information currently available on the uses and many benefits of Lactic Acid Bacteria. 

Biochemistry 

Carboxymethyl Cellulose. Volume II: Pharmaceutical and 

Industrial Applications 

Ibrahim H. Mondal (Polymer and Textiles Research Lab, 

Department of Applied Chemistry and Chemical Engineering, 

Rajshahi University, Rajshahi, Bangladesh) 

In series: Biochemistry Research Trends 
2019. 384 pp. 

Hardcover: 978-1-53614-751-3. $230.00. 
e-book: 978-1-53614-752-0. $230.00. 

Carboxymethylcellulose (CMC), also known as cellulose gum, is manufactured by the 

chemical synthesis of naturally-derived cellulose with chloroacetic acid. The 
multifunctional aspects of this product make it favorable for use as a key intermediate or 

ingredient in several applications. Furthermore, CMC is incorporated as a binding, 

thickening, stabilizing, emulsifying, suspending, sizing and coating agent in various 
applications. Cellulose gum enhances the aesthetics of the finished product by imparting 

a smooth texture and modifies the viscosity of various foods and beverages, superabsorbent hydrogels (as in many personal 
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care products), cosmetics and pharmaceuticals. Textiles, paper and board, oil and gas drilling, paints and adhesives, and 

soaps and detergents are other major applications in the global market. The present book thus covers a wide range of 
applications; hence, a great number of people, both academics and industrialists, may find topics of interest about CMC, as 

well as other cellulosics. Although there are many research publications, patents and reports on CMC, no books about it are 

yet available. The present book reviews some vital issues and topics on the latest scientific and technological advances in 
carboxymethylcellulose. This book will provide an essential source of information to readers, in the exploration of possible 

applications of CMC, and in the generation of new ideas for product development. The book is divided into two volumes: 

Carboxymethyl Cellulose: Volume I – Synthesis and Characterization, and Carboxymethyl Cellulose: Volume II – 
Pharmaceutical and Industrial Applications. The book contains a total of 32 entries on selected topics. Each chapter 

describes some specific issues and gives the current status of research and technology in the study of synthesis routes or 

design concepts, methods and fabrication strategies, characterization and applications of CMC products, as well as future 
prospects for research in the subject area. Highlights of this book include synthesis and formation mechanisms of CMC, 

structure property relationships, homogeneous and heterogeneous phase modification to create common and functional 
products, analysis and characterization, absorption and swelling mechanisms, stimuli-responsive and super-absorbency 

nature, and a wide range of multi-dimensional applications, including human consumption and uses. 

Lignin: Biosynthesis, Functions and Economic Significance 

Fachuang Lu, Ph.D. (Biochemistry Department and Great Lakes 

Bioenergy Research Center, University of Wisconsin-Madison, 

Wisconsin Energy Institute, Wisconsin, US and State Key Laboratory 

of Pulping and Paper Engineering, School of Light Industry Science 

and Engineering, South China University of Technology, 

Guangzhou, China) and Fengxia Yue, Ph.D. (South China 

University of Technology, Guangzhou, China) 

In series: Biochemistry Research Trends 
2019. 316 pp. 

Hardcover: 978-1-53614-769-8. $230.00. 
e-book: 978-1-53614-770-4. $230.00. 

Lignin is the main natural resource of aromatic structures on Earth. With the depletion of 

fossil oil and increased environmental concerns, renewable resources for energy and 
chemical production have attracted tremendous attention from scientists and engineers. As a renewable aromatic polymer, 

lignin has been, for a long time, studied in terms of its biosynthesis, structures, reactivities and applications although few 

portions of lignins available from the industry, mainly pulping mills, have been utilized for various applications. The key 
for complete and efficient utilization of lignins is that all aspects, including lignin biosynthesis, structures, functionalities, 

and properties, about lignins should be understood. Another important attribute related to lignin utilization comes from 

analytical methods essential for our understanding of lignins and mechanisms involved in various processes. This book 
provides critical reviews and the latest research results relating to selected fields of lignin biosynthesis, functional 

characterization and applications. 

Peroxisome Proliferator-Activated Receptors (PPARs): Structure, 

Mechanisms of Action and Role in Health and Disease 

Rodrigo Valenzuela (Nutrition Department, Faculty of Medicine, 

University of Chile, Casilla, Santiago, Chile) 

In series: Biochemistry Research Trends 
2019. 314 pp. 

Hardcover: 978-1-53614-737-7. $230.00. 

e-book: 978-1-53614-738-4. $230.00. 
Worldwide, the prevalence of chronic diseases, such as obesity, diabetes, cardiovascular 

diseases, cancer, non-alcoholic fatty liver disease, inflammatory (autoimmune) and 

neurodegenerative diseases, has shown a sharp increase. In the last 20 years, developing 
countries and the young population have presented the largest augment in the incidence 

of these diseases, which evidences that they are not only limited to developed countries 

nor the adult population. These pathologies have in common a complex interaction 
between genetic, metabolic and environmental factors. In this context, several basic and 

clinical researches have demonstrated the relevance of the expression and activity of the 

peroxisomal proliferator-activated receptors (PPARs) as fundamental elements in the prevention and treatment of chronic 
diseases. PPARs are a family of transcription factors that control many cellular metabolic processes. PPAR isoform 

expression and activity is regulated in different tissues according to physiological processes (growth, development, and 

aging) and to pathological conditions (cardiovascular diseases, inflammatory diseases, neurodegenerative diseases, hepatic 
diseases, among others). Also, different compounds such as drugs (fibrates), nutrients (long-chain polyunsaturated fatty 

acids), and several natural bioactive compounds (polyphenols) are molecular regulators of PPARs expression and activity. 
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Recent research has established the importance of the regulation of PPARs activity and their role in cell and tissue 

protection against injury (i.e., oxidative stress, inflammation, endoplasmic reticulum stress). This book is dedicated to 
reviewing the state of the art regarding PPARs regulation with an emphasis on molecular aspects underlying their effect in 

health and disease. Specifically, the participation of PPARs is discussed in insulin resistance, inflammation, NAFLD, 

DM2, cardiovascular disease, hypertension, obesity, gastrointestinal disease, and neurological health and disease. 
Moreover, this book reviews how different molecules regulate the expression and activity of PPARs. Finally, the scientific 

information presented in this book pretends to contribute to a greater understanding of PPAR role in the prevention and 

treatment of different pathologies and metabolic alterations. 

Protein Hydrolysates: Uses, Properties and Health Effects 

Sheri Sims 

In series: Biochemistry Research Trends 
2019. 208 pp. 

Softcover: 978-1-53614-898-5. $95.00. 
e-book: 978-1-53614-888-6. $95.00. 

In this collection, the authors aim to provide information the preparation of marine protein hydrolysates and their main 

bioactive properties such as antioxidant, antimicrobial, antitumor and antihypertensive. Applications of these compounds in 

the area food technology and pharmaceuticals are also discussed. Protein Hydrolysates: Uses, Properties and Health Effects 

goes on to present some biological properties of fish peptides and their beneficial effects on health, emphasizing properties 
such as antidiabetic neuroprotective and anti-inflammatory, as a natural alternative to drugs and possible strategies to delay 

cognitive impairment. As confectionery manufacturers are trying to be innovative in producing suitable fat fillings for 

various applications. As such, the authors examine the functional, rheological and sensory properties of confectionery fat 
filling supplemented with different concentrations of bioactive whey protein hydrolysate powders, produced by enzymatic 

and microbial modification of whey proteins. Next, the bioactive potential of hydrolysate powders produced by enzymatic 

and microbial hydrolysis of whey proteins followed by spray drying is examined in order to determine which process 
allows for a highly bioactive production. A strain-substrate combination is introduced which allows for the production of 

dairy protein hydrolysates with high antioxidant activity and improved functional properties, which may be used as high-

quality food supplements. The traditional methods for the production of functional peptides from biological sources are 
time-consuming and tedious. In the drug industry, it takes about five to ten years from the discovery of an industrial 

bioactive peptide to market delivery. To overcome the drawbacks of these traditional methods, the authors propose that a 

fast and versatile method is necessary. The concluding chapter presents an overview of the production and applications of 
bioactive peptides, demonstrating their potential use as helper agents of health processes. These peptides may aid in 

traditional health treatments since they can be used in high concentrations without associated toxic effects. 

Botany 

Halophytes: Identification, Characterization and Uses 

Rolando Tucker 

In series: Plant Science Research and Practices 
2018. 258 pp. 
Hardcover: 978-1-53614-707-0. $160.00. 

e-book: 978-1-53614-728-5. $160.00. 

Areas with high agricultural potential include arid zones, which make up 43% of the world’s total area. In these areas the 
scarce precipitation and the high salinity of the soils represent a limitation for the development of conventional agriculture. 

For this reason, it is essential to guide the efforts of research to generate agricultural technologies that allow us to optimize 

the productivity of those areas. Halophytes have a wide diversity of plant forms and have been regarded as a rich source of 
potential new crops. Next, the nutritional profile of four promising species of chenopodiaceae family are collected from 

saline areas of Iran were evaluted by standard methods. The nutrient content of four halophyte plants indicate that they 

have high nutritive and dietary values, so these medicinal plants can be used as a major source of minerals and natural 

nutrients in food and fodder, based on their crude protein, fat, fiber, carbohydrate, vitamins and minerals in sufficient 

amount. The physiological mechanisms underlying the ability of halophytes to grow well under saline soils are explored. 

Additionally, several theories of growth stimulation mechanisms advocated in the past and presumed mechanisms of 
growth stimulation are discussed in the context of the latest reports. The authors go on to review the potential of halophytes 

for various uses in the Mediterranean area and assess how a knowledge of their cellular machinery can help to determine 

the best species and genotypes for their applied uses. Following this, the ancient and present-day uses of halophytes in 
Portugal are presented and discussed, focusing on their traditional uses and biological activities. The review concludes by 

suggesting future requirements and perspectives for further exploitation of these species within the context of sustainability 

and climate change. In southern parts of Iran for combating dust storm, people have started growing halophyte plants and 
trees such as Tamarix with drainage water. C. tubulosa which is collected from the central plateau of Iran has shown a high 

amount of K, Mg, S, Ca and P and antioxidant capacity as well as six important phenylethanoid glycoside substrates. 

Cistanche could be recommended to improve the economy of the area and employment, which can also encourage the local 
people to plant more trees and protect them. 



Science and Technology 

 

68 

Introduction to the Three-Plane Corpuscular-Wave Biology of 

Forest Tree Species 

Nina F. Kuznetsova (Leading Researcher and Head of Laboratory of 

Ecological Genetics, All-Russian Research Institute of Forest 

Genetics, Breeding and Biotechnology, Voronezh, Russia) 

In series: Plant Science Research and Practices 
2019. 362 pp. 

Hardcover: 978-1-53614-411-6. $230.00. 

e-book: 978-1-53614-412-3. $230.00. 
This book is based on one unifying concept – the concept of a three-plane corpuscular-

wave organization of biological systems, using the example of the prokaryotic and 

eukaryotic cells, and a life cycle of forestry tree plants. The range of questions and 
problems is not only numerous, but also controversial. Particular attention is paid to the 

description of plant biology on the basis of the general principles and fundamental laws 

of physics; the trinity principle of DNA energy, DNA particles and DNA information at 

different levels of their organization; the fundamental unity of living and non-living 

matter, etc. Presently, these directions of biophysics are still at the stage of formation. Some theoretical basics of the 

concept have already been described in the authors’ previous work, Corpuscular-Wave Nature and Wave Properties of 
Plant Cells, published by Nova Science Publishers, 2013. These concepts include the corpuscular-wave nature of DNA; the 

notion about a cell as a quantum-mechanical system, an open and closed system, or an equilibrium system; the nature of 

two internal sources of energy; etc. Many theoretical statements have yet to be formulated by future researchers, and the 
authors mean to set the stage by setting up the next objectives. Firstly, they hope to show how many biological processes 

and mechanisms possess wave nature, with special analysis concerning the unique biotechnologies that were created by 

nature in plants. The possibility of such an analysis is provided by wide ranging experimental material, which has 
accumulated by studying cell biology, molecular biology, biophysics, development biology, forest and classical genetics, 

etc. Secondly, and more importantly, the authors wish to promote the expansion of research in this field. Particular 

attention in this book is given to the ecological issues that include the peculiarities of the formation of genotype-
environmental connections at different stages of the life cycle; intra-specific selection; the mechanisms and adaptive 

devices ensuring the contact of genetic material with the environment and the relative independence from it; the 

preservation of genotypic diversity; cross- and self-pollination; and other processes, which provide the viability, quality 
and sustainability of forest ecosystems in a constantly fluctuating environment. The material presented in the book 

embraces the different areas of biology and physics (classical and quantum). It consists of two different parts. A three-

plane corpuscular-wave model concerning the organization of prokaryotic and eukaryotic cells is presented in the 

theoretical Part One. The questions connected with the initiation of the reproductive process and the inception of generative 

organs, the formation of the energetic, corpuscular and informational programs, and the creation of a three-plane matrix of 

corpuscular-wave organization are analyzed in Part Two (Chapters One through Three). These processes of sexual 
reproduction are species-specific, and so they are described often in the example of only one species (Pinus sylvestris L.). 

Different aspects of development for a forest tree species, formation of the population gene pool, and the physical models 

of different functional systems of forest tree species are discussed in Chapters Four and Five. 

Micropropagation of Ornamental Plants: Research and Practice 

Taoufik Bettaieb (Head of the Laboratory of Horticultural Sciences, 

National Agronomic Institute of Tunisia, University of Carthage, 

Tunisia) 

In series: Plant Science Research and Practices 
2018. 224 pp. 
Hardcover: 978-1-53614-541-0. $160.00. 

e-book: 978-1-53614-542-7. $160.00. 

Micropropagation through an in vitro culture technique is a reliable biotechnological tool 

that holds a better scope and future for the propagation of numerous economically 

prominent ornamentals, including those having value in the foliage and flowering plants 

industry. As a lucrative alternative approach to conventional propagation, 
micropropagation is a highly refined, well-developed and suitable method to produce a 

large scale of progeny plants which are genetically identical to the stock plant in a short 

time. Micropropagation of ornamental plants is increasingly and continuously involved 
in the scientific progress of plant biotechnology and has a relevant horticultural impact. 

Accordingly, a new book on micropropagation of ornamental plants is always required. Microprpagation of Ornamental 

Plants: Research and Practice consists of nine chapters divided into four sections authored by experienced and prestigious 
authors from different parts of the globe. The editor and authors are recognized as eminent scientists in their fields, and 

they add the quality and credibility to the content. Each chapter is illustrated and attempts to convey the practical as well as 

the theoretical aspects of microproparagtion. This anthology combines smartly refined micropropagation protocols of a 
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considerable number of economically important ornamental species. Furthermore, the book will serve as a reference for 

horticulturists, researchers, lecturers, and students in horticulture, agriculture and biotechnology. 

Micropropagation: Methods and Effects 

Valdir Marcos Stefenon,Ph.D. (Nucleus of Molecular Ecology and Plant Micropropagation, 

Universidade Federal do Pampa, São Gabriel, RS, Brazil) 

In series: Plant Science Research and Practices 
2019. 

Softcover: 978-1-53614-968-5. $82.00. 

e-book: 978-1-53614-969-2. $82.00. 
Plant micropropagation is one of the most classical and widespread biotechnological tools used around the world. 

Undoubtedly, this technique brought quite important advances to our knowledge about morphological, physiological and 

developmental patterns of plants, to the progress of genetic breeding and to the establishment of the genetic engineering, 
among others. This technique is based on the “in vitro farming” of plant fragments in an axenic environment, where all 

nutrients needed are kindly provided to the cultivated plant, which is maintained under controlled temperature and light-

darkness periods. Although it can be considered an established technique, several advances have been integrated to the 

routines of micropropagation laboratories each year, incorporated to the productive sector and to the academy. In 

Micropropagation: Methods and Effects, the authors aimed to shortly present some of these advances, as well as practical 

results of using this biotechnology towards the conservation of plant genetic resources. In seven chapters, methods 
employed for the micropropagation of different plant species, from agricultural cultures to tree species of the Brazilian 

Atlantic Forest and advances in techniques for explants disinfection and for analysis of stomata complexes, as well as the 

progresses related to the micropropagation of apple and the use of bioreactors are presented. The seven chapters of this 
book will contribute towards incorporating new ideas to the daily effort of each reader, reaching the basic requests of 

students, professors, researchers and even non-specialized readers. 

Phaseolus vulgaris: Cultivars, Production and Uses 

Rocio Campos-Vega, Ph.D., Priscila Zaczuk Bassinello, Ph.D., and 

B. Dave Oomah, Ph.D. (Facultad de Química, Autonomous 

University of Queretaro, Querétaro, Mexico) 

In series: Food Science and Technology 
2018. 369 pp. 

Hardcover: 978-1-53613-546-6. $230.00. 
e-book: 978-1-53614-270-9. $230.00. 

The International Year of Pulses celebrated in 2016 magnified the public focus and 

consumer perception on human health, environmental aspects, crop production and novel 
product development benefits of pulses. The gluten-free and plant protein movements 

have also increased interest in pulse utilization. The common dry bean (Phaseolus 

vulgaris L.) among pulses is the most economically and widest ecologically adapted crop 
species used for food by large populations. Nowadays, dry beans top the list of pulse 

crops accounting on average for ~38 and 32% of global pulse growing area and 

production, respectively. Protein production from kidney beans requires about 18, 12, 10, 
10 and 9 times less land, fertilizer, pesticide, water and fuel, respectively compared to producing the same amount of 

protein from beef. This book focuses on breeding aspects including new cultivars, production and post-harvest practices, 

and investigations that can lead to the development of high quality grain and functional foods, and nutraceutical products 
from beans. It also provides an overview of the crop management practices, technology progress and impacts favoring the 

best possible clean and sustainable crop production. Bean breeding is highlighted form the European perspective including 

the preservation/conservation of local gene pools. Bean production and quality improvement is a continuous process, 
particularly in major bean producing and consuming countries. The socioeconomic impact is considerable in countries 

where beans are traditionally part of the staple daily diet. However, application of novel technologies in improving 

nitrogen fixation, integrated disease management, and post-harvest storage ensures sustainable bean production and 
quality. The quality of bean types close to the site of its original domestication provides an outlook on their resilience and 

potential as a genetic resource and future food products. Current knowledge of bean health benefits, bioactive compounds, 

bioactive peptides and phenolics are important for development of novel functional foods. Beans can be used in many 
forms; as a natural coagulant, in metabolic disease prevention and other common bean-based food products, where their 

current market availability is explored. The multiple attributes of beans including cost, sustainability, commercial 
availability in varied forms and types ensure its extensive and expanding use in the development of healthy eating habits 

that can reduce healthcare and societal costs. This book should give plant scientists, nutritionists, health professionals, 

chemists and industry professionals interested in beans useful and up-to-date information to advance the field. 
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Cell Biology 

Calmodulin: Structure, Mechanisms and Functions 

Vahid Ohme 

In series: Cell Biology Research Progress 
2019. 161 pp. 

Softcover: 978-1-53614-948-7. $82.00. 

e-book: 978-1-53614-949-4. $82.00. 
In Calmodulin: Structure, Mechanisms and Functions, the authors consider small and poorly-studied groups of plant 

calcium-dependent protein kinases that directly interact with calmodulin molecules. In plants, Ca2+ activates calmodulin-

like domain kinases that do not require calmodulin or phospholipids. Thus these kinases differ from both CaMK and PKC 
families prevalent in mammalian cells. Next, various strategies of purification of recombinant proteins using CaM-based 

purification systems are reviewed and discussed. Protein purification is a crucial process in biotechnology industries and 

life science research laboratories. Amongst these purification strategies, affinity purification has garnered a lot of attention 
due to its higher speed and selectivity, leading to enhanced purity in fewer steps. In the closing chapter, the authors 

describe atomic-level structures of Ca2+-bound CaM (Ca2+/CaM) bound to the PSD-95 N-terminal domain. The N-lobe of 

CaM forms a cap that binds to the N-terminus of PSD-95 and sterically blocks the palmitoylation of PSD-95 at Cys3 and 
Cys5. The CaM C-lobe forms hydrophobic contacts with PSD-95 residue Y12, and the Y12E mutation abolishes Ca2+-

induced postsynaptic release of PSD-95. 

Evolution 

Origins and Evolution of Plants on the Earth and the Descendants 

of ANITA 

Subir Ranjan Kundu, Ph.D. (Independent Researcher/Freelance 

Writer) and Pritha Biswas (Sr. Content Writer, R & D Divn., ARC 

Document Solution Inc., Kolkata, India) 

In series: Science, Evolution and Creationism 
2018. 372 pp. 

Hardcover: 978-1-53614-065-1. $230.00. 

e-book: 978-1-53614-066-8. $230.00. 
Evolutionary biology may still be a complicated field of study for many, but in Origin 

and Evolution of Plants on the Earth and the Descendants of ANITA by Subir Ranjan 
Kundu the concept has been simplified with regard to angiosperms. The book walks the 

readers through the pathway of a series of events resulting in the evolution in different 

branches of life on Earth over the last 4 billion years. The theory explains the green 
planet from the pre-existing “dark planet” to the “blue planet” while touching areas like 

spatiotemporal changes, aquatic life as well as organic and inorganic evolution. While 

the mystery of evolution has stirred all from the shape of a flower to sliding continents, the writer explains and elaborates 
on his standpoint with relevance. This non-fictional piece of work changes perspective on life and leaves the readers to 

ponder the source material long after they have finished reading. 

The Origin of Species by Means of Natural Selection. 6th Edition 

Charles Darwin, M.A., F.R.S 

In series: Science, Evolution and Creationism 
2019. 344 pp. 

Hardcover: 978-1-53614-939-5. $350.00. 

e-book: 978-1-53614-940-1. $350.00. 
The Origin of Species by Means of Natural Selection, published in 1859 sold out on its first day. It is considered to be the 

foundation of evolutionary biology and is based on Darwin’s experiences while onboard the H. M. S. Beagle. The sixth 

edition is often considered the definitive work and contains many additions and corrections to the original book. 
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Fungal Biology 

Aflatoxins and Wildlife: Exposure, Problems, Detection and 

Control Methods 

Scott E. Henke, Ph.D., and Alan Fedynich, Ph.D. (Caesar Kleberg 

Wildlife Research Institute, Texas A&M University-Kingsville, 

Kingsville, TX, US) 

In series: Animal Science, Issues and Research 
2018. 336 pp. 

Hardcover: 978-1-53614-578-6. $195.00. 
e-book: 978-1-53614-579-3. $195.00. 

Aflatoxins are a highly toxic group of secondary metabolites that are produced by soil 

fungi, especially Aspergillus spp. fungi. The fungi infect cereal grain crops including 
corn, wheat, cotton, peanuts, and various other nuts. Aflatoxins can cause serious health 

concerns because they are known carcinogens, mutagens, teratogens, and 

immunosuppressive agents. Therefore, limits are in place by the U.S. Food and Drug 
Administration regarding how much aflatoxin can occur in cereal grain that will be 

consumed by humans and livestock within the human food chain. Such limits are even 
stricter in Europe than in the United States. Therefore, aflatoxins, when present in cereal grains, contribute to major 

economic losses in these commodities. However, to date in the United States, aflatoxin concentrations are not restricted 

within cereal grain provided to wildlife. Various wildlife agencies and organizations recommend limits in aflatoxin 
concentrations, but these are only recommendations and not mandated by law. Therefore, grain condemned for human 

consumption can be marketed as feed for wildlife. Unfortunately, wild animals befall the same health concerns as humans 

when it comes to aflatoxin exposure. Aflatoxins in Wildlife is a compilation of research concerning the effects of aflatoxin 
exposure to wildlife by researchers of the Caesar Kleberg Wildlife Research Institute at Texas A&M University-Kingsville. 

This volume contains sixteen chapters, beginning with a review of aflatoxin, what it is, how it functions in the 

environment, and its known effects on various species (Chapter One and Two). The book then discusses the potential 
exposure of wildlife to aflatoxins (Chapter Three), and the prevalence of aflatoxins in feed provided to wildlife (Chapters 

Four–Six). Chapters Seven–Ten focus on specific effects that aflatoxins have on the physiology of wildlife species, mainly 

birds, while Chapters Eleven and Twelve research the recovery time needed after aflatoxin exposure and the ability of 
species to detect aflatoxin within feed. Chapter Thirteen specifically addresses the effects of aflatoxin exposure in wild 

mammals. The remainder of the book (Chapters Fourteen–Sixteen) focus on testing feed for aflatoxin and how a person 

can reduce the risk of providing aflatoxin-contaminated grain to wildlife. Aflatoxins in Wildlife is an essential addition to 
the library of vertebrate and environmental toxicologists, zoonotic disease specialists, veterinary health care professionals, 

and wildlife biologists. Scott E. Henke is a wildlife research scientist with the Caesar Kleberg Wildlife Research Institute 

and a Regents Professor and Chair within the Department of Animal, Rangeland and Wildlife Sciences with Texas A&M 
University-Kingsville. Dr. Henke has >150 publications in scientific journals and also is co-Editor of the books Becoming 

a Wildlife Professional and American Alligators: Habitats, Behaviors, and Threats. Alan M. Fedynich is a wildlife research 

scientist with the Caesar Kleberg Wildlife Research Institute and a Professor within the Department of Animal, Rangeland 
and Wildlife Sciences with Texas A&M University-Kingsville. Dr. Fedynich has authored/coauthored >70 articles 

published in peer-reviewed scientific journals. The two researchers have collaborated on numerous zoonotic disease and 

parasite projects. 

Genetics and Genomics 

Acetylcholine Receptors in Health and Disease 

Adelais Eros Gupta 

In series: Genetics - Research and Issues 
2019. 137 pp. 

Softcover: 978-1-53615-447-4. $82.00. 

e-book: 978-1-53615-448-1. $82.00. 
Acetylcholine Receptors in Health and Disease opens with a review of the results of an investigation on the cholinergic 

modulation of excitatory synaptic transmission in the frog tectum carried out in the laboratory of neurophysiology at the 

Lithuanian University of Health Sciences. Experiments were done in vivo on the common grass frog Rana temporaria. 
Next, the authors review the function of M4 MR and discuss possible detection methods. M4 MR regulated locomotion is 

studied in conjunction with recent data on consequences to biorhythms. In the closing chapter, the authors review the 

environmental enrichment paradigm in rodents, as well as their effects on neurobiological, physiological and behavioral 
variables in preclinical studies. 
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Encyclopedia of Genetics: New Research (8 Volume Set) 

Heidi Carlson 

In series: Genetics - Research and Issues 
2018. 

Hardcover: 978-1-53614-451-2. $1380.00. 
e-book: 978-1-53614-452-9. $1380.00. 

This 8 volume encyclopedia set presents important research on genetics. Some of the topics discussed herein include the 

speciation of Arabian gazelles, tau alternative splicing in Alzheimer’s disease, Cornelia de Lange syndrome and autosomal 
dominant polycystic kidney disease. 

Resistin: Structure, Function and Role in Disease 

Gerald Maldonado 

In series: Biochemistry Research Trends 
2018. 192 pp. 
Softcover: 978-1-53614-543-4. $95.00. 

e-book: 978-1-53614-544-1. $95.00. 
Over the past decade, adipose tissue has received much attention for its immunological properties. Additionally, it has 

become increasingly apparent that adipose-secreted factors such as leptin, tumor necrosis factor-a, IL-6, adiponectin and 

more recently, resistin are implicated in some inflammatory and metabolic diseases. As such, Resistin: Structure, Function 
and Role in Disease opens by discussing resistin’s therapeutic properties. Because evidence appears to suggest that resistin 

is a proinflammatory cytokine, resistin may impact metabolic disease. Following this, the authors present experimental and 

clinical evidence indicating that resistin may have functions related to inflammation and oxidative stress. The circulating 
resistin level may be also useful as a marker of the effects of exercise. Resistin may also encourage vasculopathy through 

the promotion of macrophage scavenger receptors and CD36 atheroma macrophages expression, the formation of foam 

cells, as well as proliferation and migration of vascular smooth muscle cells. This causes endothelial dysfunction, resulting 
in limited nitric oxide and increased superoxide production. When present in the diseased vessel wall, resistin may 

orchestrate pro-atherosclerotic events, contributing to atherosclerosis progression towards plaque rupture. Thus, resistin 

may augment monocyte and macrophage infiltration, interfere in cell cross-talk and modulate the expression of various 
inflammatory cytokines leading to the acceleration of plaque growth. Based on the known sequential events of obesity 

preceding severe acute pancreatitis, the authors investigate resistin as a new potential predictive marker of fat necrosis and 

pancreatitis severity. 

Marine Biology 

Advances in Marine Biology. Volume 4 

Adam Kovács and Patrik Nagy 

In series: Advances in Marine Biology 
2019. 

Hardcover: 978-1-53615-042-1. $250.00. 

e-book: 978-1-53615-045-2. $250.00. 
The opening chapter describes the characteristics, challenges and opportunities pertaining to the Strait of Hormuz and 

reviews the present and future conditions of the marine environment in the region. Next, the authors analyze phytoplankton 

chlorophyll-a data obtained on 27 oceanographic cruises in the southern Gulf of Mexico between 1979 and 2000. Four 
cruises were selected to report variations of chlorophyll-a associated with hydrographic conditions (temperature and 

salinity) in surface waters, one in April 1983 and three in different seasons in 1987. Data on the abundances of >105 

cells/L of the non-toxic benthic-planktonic widely distributed ubiquitous pennate diatom Cylindrotheca closterium as a 
causative agent of harmful algal blooms in the coastal waters of the northern Yucatan Peninsula, with an emphasis on four 

marinas, are presented in the following chapter. Following this, studies are presented wherein it is shown that substrate 

type, species diversity, stem and root density, predator, seasons, and mate display activity affect the zonal and spatial 
distribution as well as the diameter of a burrow in semi-terrestrial crabs. The authors go on to highlight the applications of 

the most active compounds present in marine macroalgae known as polyphenols, as well as their isolation using green 

extraction methods. Their bioactive properties are reviewed and their potential for health improvement is evaluated. The 
penultimate chapter focuses on tributyltin, a toxic compound with broad-spectrum activity toward diverse marine species, 

and how it effects marine environments. The closing chapter examines the several molecular methods which have been 

evaluated for species identification, phylogenetic analyses, and determining the population structure of Thunnus. 
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Cetaceans: Evolution, Behavior and Conservation 

Daniel Patón Domínguez, Ph.D. (Ecology Unit. Faculty of Sciences. University of Extremadura 

(Spain). Avda. Badajoz, Spain) 

In series: Marine Science and Technology 
2019. 

Softcover: 978-1-53614-998-2. $95.00. 

e-book: 978-1-53615-156-5. $95.00. 
Cetaceans are one of the most unknown groups in the animal kingdom. Their study is very difficult due to their scarcity, 

their flighty behavior, and their enormous displacements. In addition, some species feed in very deep waters and only 

emerge to breathe, or they live in hard to reach areas. However, few animals create so much wonder. What child or adult 
has not felt emotions when contemplating the spectacles of the killer whales, the pirouettes of the dolphins, or the 

immensity of the whales in the middle of the sea? Some of the authors of this book have been so moved to be surrounded 

by a group of fin whales that could not contain their tears. It is a difficult sensation to explain. One could try to summarize 
it by saying that these immense animals exhale peace. Seeing dolphins making capers around a boat or a group of fin 

whales suddenly emerging a few meters away is one of the greatest shows we can see in nature. In the presence of these 

animals, there is only a feeling of recollection. These are the moments when we see how small we humans are in this 

wonderful biosphere. Therefore, this book is a small tribute to these beautiful living beings. Something we owe them. We 

have to protect these animals, but we cannot do so without knowing them. In this text, the authors provide key information 

to understand the evolution of cetaceans, their patterns of movement and behavior, always under a conservation 
perspective. This book has been written by 15 leading specialists from three different countries and with different 

backgrounds ranging from biology to veterinary science. They are united by a common interest, a passion. The book does 

not focus on a single species, but covers studies with dolphins, sperm whales, and fin whales, as well as various 
methodological approaches that provide key data to understand the evolution of up to 50 different species. Many diverse 

aspects have been covered and, above all, new methodological approaches have been provided in areas such as acoustics, 

the study of spatial and feeding behavior, evolution, social interactions, and even blue economics. As if this were not 
enough, the authors wish to highlight the immense amount of data that has been used. The first chapter on fin whales is 

based on hundreds of sightings over several years, and dozens of satellite images on various environmental parameters. 
Chapter two covers hundreds of recordings of the sounds of humpback whales around the world. Chapter three has 

followed the sperm whale populations of the Strait of Gibraltar over several years with hundreds of sightings. Chapters 

four and five study the evolution of more than fifty species through hundreds of recordings using qualitative and 
quantitative approaches, respectively. The sixth chapter compares the behavior of two species of dolphins. Finally, chapter 

seven designs a new line of study for these animals: the blue economy. 

Lampreys: Evolution, Distribution and Use in Research 

Raymond Moss 

In series: Marine and Freshwater Biology 
2018. 132 pp. 

Softcover: 978-1-53614-638-7. $82.00. 

e-book: 978-1-53614-706-3. $82.00. 
At present, two native lamprey species occur in the Czech Republic, namely the brook lamprey and the Ukrainian lamprey. 

Lampreys: Evolution, Distribution and Use in Research begins by summarizing the available knowledge about the biology, 

ecology, distribution, monitoring of occurrence and action plans/recovery programmes for the aforementioned species. 
Following this, the occurrence of lampreys of the genus Lethenteron in 19 rivers and one lake in Sakhalin Island is 

documented, and sex differences in adults in respect to morphometric parameters are also presented. Mammalian blood 

clotting is presented as an extremely complex phenomenon involving more than two dozen proteins interacting in a series 
of limited proteolytic events partitioned into two calcium-dependent pathways. Some clotting proteins in mammals are 

present in only trace amounts, and proving their absence or presence in lampreys was not possible until the era of whole 

genome sequencing. As such, the authors retrace this development from a personal standpoint. 

Lobsters: Biology, Behavior and Management 

Brady K. Quinn (Department of Biological Sciences, University of New Brunswick, Saint John, 

NB, Canada) 

In series: Marine and Freshwater Biology 
2019. 

Softcover: 978-1-53615-711-6. $82.00. 

e-book: 978-1-53615-712-3. $82.00. 
Lobsters are marine decapod crustaceans belonging to a diverse array of taxa, many of which support major fisheries of 

great socioeconomic importance to human communities and play important roles in natural ecosystems. This book contains 

chapters describing studies of the larval biology, behavior and habitat preferences, and fisheries management of fished 
clawed and spiny lobster species. Chapter 1 attempted to use a model based on enzyme thermodynamics to estimate and 

compare the lower and upper threshold temperatures and intrinsic optimum temperature for the development of American 

lobster larvae. Chapter 2 used an inferential ecomorphological approach incorporating information on the morphology, life 
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history, biotope, and behavior of a selection of 11 decapod species present in European waters to predict the likely natural 

habitat of small juvenile European lobsters, a critical life stage about which, remarkably, little is known. Chapter 3 used 
simulation modeling to estimate the impacts of different fisheries harvesting strategies on the catches and socioeconomic 

values of Caribbean spiny lobster fisheries in different nations, illustrating their sensitivity to heterogeneous fisheries 

management. These chapters demonstrate new approaches to the study of lobsters that can contribute important 
information on their biology and fisheries ecology for use in forecasting the potential impacts of changes in climate and 

fisheries management on their populations and the fisheries they support. 

Valorising Seaweed By-Products 

María Dolores Torres Pérez (Department of Chemical Engineering, University of Vigo, Campus 

Ourense, Edificio Politécnico, As Lagoas, Ourense, Spain) and Herminia Domínguez González 

(Department of Chemical Engineering, University of Vigo, Campus Ourense, Edificio 

Politécnico, As Lagoas, Ourense, Spain) 

In series: Marine and Freshwater Biology 
2019. 

Hardcover: 978-1-53615-398-9. $195.00. 

e-book: 978-1-53615-399-6. $195.00. 
Valorising Seaweed By-Products is a book that has been divided into 9 chapters, including information on the recovery of 

highly valuable compounds for microalgae. The authors of this volume discuss seaweed as a renewable and globally 

available feedstock with potential applications in the food and feed industries, as well as the agricultural, chemical, or 
pharmaceutical fields. The chapters include discussions on a wide range of topics including an overview of seaweed by-

products, Algae and microalgae biorefineries, the potential use of seaweed by-products in various products and materials, 

color stability, and pigment contents of powdered laver (Pyropia yezoensis). The text also includes the interactions of the 
algae Sargassum muticum with metals as a starting point for the valorisation of invasive seaweed species, as well as new 

insights into the nutrition and functionality of seaweed. Microalgae biomass as an ingredient to design added value in food 

products, as well as seaweed biomass for bioremediation or Ethanol creation are additional topics. 

Microbiology 

Encyclopedia of Microbiology (11 Volume Set) 

Eva Maldonado 

In series: Microbiology Research Advances 
2019. 

Hardcover: 978-1-53615-695-9. $1775.00. 

e-book: 978-1-53615-696-6. $1775.00. 
This 11 volume set covers a wide range of topics, including: · Klebsiella pneumoniae · endophytic bacteria · infra-red 

spectroscopy · probiotics · soil heterogeneity · organic pollutants. 

Enter the World of Microbiology: Interviews about the World’s Most Famous Microbiologists 

Manuel Varela and Michael F. Shaughnessy 

In series: Microbiology Research Advances 
2019. 

Hardcover: 978-1-53615-168-8. $195.00. 

e-book: 978-1-53615-169-5. $195.00. 
Enter the world of microbiology: A dimension not only of viruses and bacteria, but also of contributions to medicine, 

health, and well-being. Enter the world of the most famous discoveries of scientists in the realm of biology from all over 

the world. Learn about their lives and the discoveries that have revolutionized science and the field of microbiology. These 

are the geniuses that have given the human race so much to improve the health of all mankind. 

 

 
 

 

 
 

 

Microbial Catalysts. Volume 1 

Shadia M. Abdel-Aziz, Ph.D. (Microbial Chemistry Department, Genetic Engineering and 

Biotechnology Research Division, National Research Centre, Giza, Egypt), Neelam Garg, Ph.D. 
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(Department of Microbiology, Faculty of Life Sciences, Kurukshetra University, Kurukshetra, 

Haryana, India), Abhinav Aeron, Ph.D. (Department of Biosciences, DAV (PG) College, 

Muzaffarnagar, Uttar Pradesh, India), Chaitanya Kumar Jha, Ph.D. (Government Science 

College, Vankal, Mangrol, Gujarat, India), S. Chandra Nayak, Ph.D. (Department of Studies in 

Biotechnology, University of Mysore, Karnataka, India), and Vivek Kumar Bajpai, Ph.D. 

(Department of Energy and Materials Engineering, Dongguk University-Seoul, Seoul, Republic 

of Korea) 

In series: Microbiology Research Advances 
2018. 399 pp. 
Hardcover: 978-1-53614-679-0. $230.00. 

e-book: 978-1-53614-680-6. $230.00. 

This book comprises a total of fourteen chapters contributed by experts from different countries across the globe. The book 
is divided into five sections containing two to three chapters each. It is a comprehensive collection of articles that give an 

overview of microbial catalysts which include enzymes that contribute to many fields and are widely used in industrial 

products. Microorganisms have served and continue to serve as one of the largest and useful sources of many enzymes 
used in foods and the food industry. Microbial catalysts are environmentally friendly and consume lower energy. A 

particular focus of this book is on applied and industrial microbiology, agricultural microbiology, and food microbiology. 

All of the sections discuss microbial catalysts, enzymes with respect to their function and their benefits to humankind in 
general, and biotechnology as a subject of which enzymology is an integral part. This book deals also with the structure 

and function of some microbial enzymes. Microbial catalysts are generally preferred than plants and animals as sources of 

industrial enzymes because their production cost is low. In addition, their enzyme content is more predictable and 
controllable, and more so because of the easy availability of raw materials with constant composition for their cultivation. 

Recent Advances in Microbiology. Volume 3 

NC Gautam, Ph.D., SP Tiwari, Ph.D., and Rajesh Sharma, Ph.D. 

(Faculty of Science, VBS Purvanchal University, Jaunpur, UP, 

India) 

In series: Recent Advances in Microbiology 
2018. 264 pp. 

Hardcover: 978-1-53614-057-6. $195.00. 

e-book: 978-1-53614-058-3. $195.00. 
Microbiology as a science has expanded by leaps and bounds in the past few decades due 

to advancements in sophisticated instrumentation and recombinant DNA technology, 

which added a new dimension and revealed an understanding of the subject at the 
molecular level. Microorganisms are highly ubiquitous in nature and manifold in their 

activity. Interest in microbiology increased quite significantly due to the wide application 

of microorganisms in studying different biological processes. An attempt has been made 
to introduce the readers to several areas of microbiology and microbial biotechnology, 

and to provide insight into basic concepts of biology and practical applications of 

microorganisms. To assist the readers in understanding the text, several illustrations and figures have been incorporated in 
the current volume. The topics covered in this volume are arranged in such a way as to maintain the thread of continuity 

with Volumes One and Two as well as to make it easy for those who are not acquainted with Volumes One and Two of the 

series. The editors believe that the previous book of the series, Recent Advances in Microbiology, Volumes One and Two, 
would also be helpful to readers in strengthening their concepts about different areas of microbiology and microbial 

biotechnology. The present volume has been complied with the help of leading microbiologists from India and other 

countries, with an objective of providing current developments in the field of microbiology. This book will be useful for 
under- and postgraduate students, academicians, researchers and laboratory personnel from disciplines like microbiology, 

biochemistry, veterinary science, medicine, pharmaceuticals, agriculture, food science, environmental science, industrial 

microbiology and other allied biological sciences. 
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The Role of Photosynthetic Microbes in Agriculture and Industry 

Keshawanand Tripathi, Narendra Kumar and Gerard Abraham 

(Centre for Conservation and Utilization of Blue Green Algae, 

ICAR-Indian Agricultural Research Institute, New Delhi, India) 

In series: Microbiology Research Advances 
2018. 278 pp. 
Hardcover: 978-1-53614-032-3. $195.00. 

e-book: 978-1-53614-033-0. $195.00. 

The photosynthetic microbes including microalgae and cyanobacteria are the most 
widespread photosynthetic organisms on Earth. These organisms thrive successfully in a 

wide range of ecological habitats, ranging from marine and freshwater to terrestrial 

environments. The short generation time and capability to fix the atmospheric N2 and 
cosmopolitan distribution make these organisms unique. Photosynthetic microbes such 

as cyanobacteria are used as biofertilizer for rice paddy and their application improves 

soil physico-chemical characteristics and the mineral nutrient status of the soil. However, 

in recent times they have been exploited for the production of several fine chemicals and 

biofuel. Due to their simple cellular organization, the bare minimum requirement of nutrients and ease of cultivation, 

recently the microalgae have been exploited and accompanied by the capacity to produce bio-energy, especially bio-diesel. 
Use of photosynthetic microbes in wastewater treatment has also generated considerable interest in the scientific 

community and industry at large. Bioremediation using photosynthetic microbes is an emerging area of research and the 

organisms accumulate or degrade several environmental contaminants and heavy metals. Because of the antagonistic 
properties, they are also a potential source of various bioactive compounds. In brief, the potential of photosynthetic 

microbes could be harnessed for economic viability and sustainability of agro-ecosystems. This book attempts to highlight 

the potential and prospects of the photosynthetic microbes for the welfare of mankind in view of the anticipated population 
explosion and global climate change. 

Special Topics 

Mosquitos: Species, Distribution and Disease 

Tabitha Terry 

In series: Insects and Other Terrestrial Arthropods: Biology, Chemistry and Behavior 
2019. 248 pp. 

Hardcover: 978-1-53615-157-2. $160.00. 
e-book: 978-1-53615-158-9. $160.00. 

Mosquitos: Species, Distribution and Disease opens with a discussion on the potential use of plant-derived saponins as a 

natural larvicide to help prevent and control disease outbreaks in mosquito-infested areas. The general background of 
saponins, examples of saponin-containing plants and the uses of crude saponins are furthermore discussed. The authors 

develop practical perspectives on controlling tropical disease vectors in an eco-friendly manner. The authors also provide 

updated lists of the mosquito species present in the eastern states of the Arabian Peninsula, with information on their 
collection sites and distribution. New records of some adults are published for the first time from Qatar. An investigation of 

the morbidity of epidemic vector-borne diseases is also considered. Intracellular population dynamics of viruses under a set 

of biologically sound parameter values are studied, and statistical tools are used to quantify the estimability of model 
parameters under distinct scenarios. The resulting mathematical model can also be applied in clinical settings where there 

is a growing body of work on the within-host dissemination of flaviviruses. 

Zoology 

Biodiversity of the Bulgarian-Romanian Section of the Lower Danube 

Peter Stanislavov Shurulinkov, PhD (Assoc. Professor, National Museum of Natural History, 

Bulgarian Academy of Sciences, Sofia, Bulgaria) 

In series: Animal Science, Issues and Research 
2019. 

Hardcover: 978-1-53615-663-8. $230.00. 
e-book: 978-1-53615-664-5. $230.00. 

The Danube River is the second longest river in Europe; it flows through ten countries and is 2,850 km in length. In its 

lower stretches it passes through large lowlands and remains an almost intact natural ecosystem. For 470 km, the river acts 
as a border between Bulgaria and Romania and provides a refuge for very rich, yet insufficiently studied, biodiversity. The 

flora and fauna of this area, not far from the Danube Delta biosphere reserve, and its environmental importance are the 

topics of this book. The book is comprised of 12 separate scientific articles (chapters) that each contain specialized 
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information about key organism groups forming the typical Lower Danube ecosystem. Vertebrate fauna of the study region 

includes 392 species out of which 83 species are fishes, 19 are amphibians, 15 are reptiles, 201 are birds, and 74 are 
mammals. Birds are presented in three separate articles with a focus on heron colonies, water birds in the marshlands, and 

diurnal raptors. Among the invertebrates, several key groups which are comparatively well-studied, are presented, 

including mollusks; dragonflies and damselflies (in overall 52 species); dipterans of suborder Nematocera (153 species); 
mayflies (52 species); stoneflies (3 species); and caddisflies (49 species), butterflies (153 species). An article about habitats 

and typical plants of the Danube plain is also included. The articles all contain information on the status, distribution and 

ecology of the study’s organism groups, and the threats they face. Overall numbers and population trends of some of the 
presented taxa are also included; 281 maps, 29 graphs, 21 tables and 49 photographs help illustrate various aspects of the 

collected data. The authors of the articles are well-known and experienced experts on specific organism groups, working 

mainly out of two institutions of the Bulgarian Academy of Sciences: the National History Museum (Sofia) and the 
Institute of Biodiversity and Ecosystem Research (Sofia). 

Encyclopedia of Animal Science (15 Volume Set) 

Douglas Drake and Tracey Klein 

In series: Animal Science, Issues and Research 
2019. 

Hardcover: 978-1-53615-691-1. $2250.00. 

e-book: 978-1-53615-692-8. $2250.00. 
This 15 volume set covers a wide range of topics, including: · marine mammals · zoonoses · toxins · climate change · 

evolution · animal anatomy. 

Focus on Arthropods Research 

Mirko Messana 

In series: Animal Science, Issues and Research 
2018. 173 pp. 

Softcover: 978-1-53614-343-0. $95.00. 

e-book: 978-1-53614-344-7. $95.00. 
Plant-insect interaction has remained stable for more than 300 million years, a fact that correlates with these groups’ 

capacity to connect with their counterparts for reproduction, protection and feeding, among other things. Focus on 

Arthropods Research opens with an analysis of the various factors that influence these communities. Some studies suggest 
that genetic, chemical and morphological variability of host plants are the most influential factors. The following chapter 

examines whether it is possible to infer the types and durations of embryonized larval stages in higher decapod species 

based on equivalent free-living stages of dendrobranchiate prawns, assuming the dendrobranchiate development pattern is 
ancestral to that of the entire Decapoda. Stage-specific development times of dendrobranchiate crustaceans were obtained 

from previous studies and analyzed across species to quantify the proportions of total development spent in each stage and 

phase. Some arthropods, like the beetle Scaurus punctatus (Coleoptera: Tenebrionidae) are considered beneficial in 
terrestrial ecosystems of southern Europe due to their detritivore activity. There is little information available on their 

parasites and their effect on the beetles. Thus, the closing chapter provides new insight on aspects such as epizootiology, 

biology and the impact of gregarines in these insects. 

Zoonomia. Volume I: The Laws of Organic Life 

Erasmus Darwin, M.D. F.R.S 

In series: Animal Science, Issues and Research 
2019. 352 pp. 

Hardcover: 978-1-53614-872-5. $250.00. 
e-book: 978-1-53614-873-2. $250.00. 

This 2 volume set is written by the grandfather of Charles Darwin. The purpose of the books is to reduce the facts 

belonging to animal life into classes, orders, genera, and species; and, by comparing them with each other, to unravel the 

theory of diseases. 

Zoonomia. Volume II: The Laws of Organic Life 

Erasmus Darwin, M.D. F.R.S 

In series: Animal Science, Issues and Research 
2019. 411 pp. 
Hardcover: 978-1-53614-874-9. $275.00. 

e-book: 978-1-53614-875-6. $275.00. 

This 2 volume set is written by the grandfather of Charles Darwin. The purpose of the books is to reduce the facts 
belonging to animal life into classes, orders, genera, and species; and, by comparing them with each other, to unravel the 

theory of diseases. 
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MATHEMATICS AND STATISTICS 

Applied Mathematics 

Nonlinear Integral Equations on Time Scales 

Svetlin G. Georgiev (Sorbonne University, Paris, France; Faculty of Mathematics and 

Informatics, Department of Differential Equations, Sofia University, Sofia, Bulgaria) and Inci 

M. Erhan (Atilim University, Department of Mathematics, Ankara, Turkey) 

In series: Theoretical and Applied Mathematics 
2019. 

Hardcover: 978-1-53615-021-6. $230.00. 

e-book: 978-1-53615-022-3. $230.00. 

This book presents an introduction to the theory of nonlinear integral equations on time scales. Many population discrete 

models such as the logistic model, the Ricker model, the Beverton-Holt model, Leslie-Gower competition model and 

others can be investigated using nonlinear integral equations on the set of the natural numbers. This book contains different 
analytical and numerical methods for investigation of nonlinear integral equations on time scales. It is primarily intended 

for senior undergraduate students and beginning graduate students of engineering and science courses. Students in 

mathematical and physical sciences willfind many sections of direct relevance. This book contains nine chapters, and each 
chapter consists of numerous examples and exercises. 

Uncertainty Quantification: Advances in Research and Applications 

Luis Chase 

In series: Mathematics Research Developments 
2019. 134 pp. 
Softcover: 978-1-53614-862-6. $82.00. 

e-book: 978-1-53614-863-3. $82.00. 

In recent times, polynomial chaos expansion has emerged as a dominant technique to determine the response uncertainties 
of a system by propagating the uncertainties of the inputs. In this regard, the opening chapter of Uncertainty Quantification: 

Advances in Research and Applications, an intrusive approach called Galerkin Projection as well as non-intrusive 

approaches (such as pseudo-spectral projection and linear regression) are discussed. Next, the authors introduce a new 

methodology to determine the uncertainties of input parameters using CIRCÉ software to overcome the reliance on expert 

judgment. The goal is to determinate and evaluate the uncertainty bounds for physical models related to reflood model of 
MARS-KS code Vessel module (coupled with COBRA-TF) using both CIRCÉ and the experimental data of FEBA. Lastly, 

uncertainties related to rheological model parameters of skeletal muscles are modeled and analyzed, and available data are 

acquired and fused for hyperelastic constitutive model parameters with Neo-Hookean and Mooney-Rivlin formulations. 

Calculus 

An Introduction to Fractional Calculus 

A.M. Mathai and H.J. Haubold (Centre for Mathematical and 

Statistical Sciences, Kerala, India) 

In series: Mathematics Research Developments 
2018. 274 pp. 

Hardcover: 978-1-53612-042-4. $160.00. 

Softcover: 978-1-53614-632-5. $89.00. 

e-book: 978-1-53612-063-9. $160.00. 

This is a modified version of Module 10 of the Centre for Mathematical and Statistical 
Sciences (CMSS). CMSS modules are notes prepared on various topics with many 

examples from real-life situations and exercises so that the subject matter becomes 

interesting to students. These modules are used for undergraduate level courses and 
graduate level training in various topics at CMSS. Aside from Module 8, these modules 

were developed by Dr. A. M. Mathai, Director of CMSS and Emeritus Professor of 

Mathematics and Statistics, McGill University, Canada. Module 8 is based on the lecture 
notes of Professor W. J. Anderson of McGill University, developed for his undergraduate 

course (Mathematics 447). Professor Dr. Hans J. Haubold has been a research collaborator of Dr. A.M. Mathai’s since 

1984, mainly in the areas of astrophysics, special functions and statistical distribution theory. He is also a lifetime member 
of CMSS and a Professor at CMSS. A large number of papers have been published jointly in these areas since 1984. The 
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following monographs and books have been brought out in conjunction with this joint research: Modern Problems in 

Nuclear and Neutrino Astrophysics (A.M. Mathai and H.J. Haubold, 1988, Akademie-Verlag, Berlin); Special Functions 
for Applied Scientists (A.M.Mathai and H.J. Haubold, 2008, Springer, New York); and The H-Function: Theory and 

Applications (A.M.Mathai, R.K. Saxena and H.J. Haubold, 2010, Springer, New York). These CMSS modules are printed 

at CMSS Press and published by CMSS. Copies are made available to students free of charge, and to researchers and others 
at production cost. For the preparation of the initial drafts of all these modules, financial assistance was made available 

from the Department of Science and Technology, the Government of India (DST), New Delhi under project number 

SR/S4/MS:287/05. Hence, the authors would like to express their thanks and gratitude to DST, the Government of India, 
for its financial assistance. 

Variational Calculus on Time Scales 

Svetlin G. Georgiev (Sorbonne University, Paris, France) 

In series: Mathematics Research Developments 
2018. 312 pp. 
Hardcover: . $230.00. 

e-book: 978-1-53614-376-8. $230.00. 

This book encompasses recent developments of variational calculus for time scales. It is 

intended for use in the field of variational calculus and dynamic calculus for time 

scales. It is also suitable for graduate courses in the above fields. This book contains 
eight chapters, and these chapters are pedagogically organized. This book is specially 

designed for those who wish to understand variational calculus on time scales without 

having extensive mathematical background. The aim of this book is to present a clear 
and well-organized treatment of the concept behind the development of mathematics 

and solution techniques. The text material of this book is presented in a highly readable 

and mathematically solid format. Many practical problems are illustrated displaying a 
wide variety of solution techniques. 

Computational and Graphical Statistics 

Independent Component Analysis (ICA): Algorithms, 

Applications and Ambiguities 

Addisson Salazar and Luis Vergara (Institute of 

Telecommunications and Multimedia Applications, Univeraitat 

Politècnica de València, Valencia, Spain) 

In series: Computer Science, Technology and Applications 
2018. 342 pp. 
Hardcover: 978-1-53613-994-5. $230.00. 

e-book: 978-1-53613-995-2. $230.00. 

Modern treatment of data requires powerful tools that allow the possible valuable 
contents of that data to be thoroughly understood and exploited. From the plethora of 

techniques proposed to achieve those objectives, the independent component analysis 

(ICA) has emerged as a flexible and efficient approach to model and characterize 
arbitrary data densities. Considering adequate data preprocessing, ICA can be 

implemented for any kind of data including imaging; biomedical signals; 

telecommunication data; and web data. In this framework, this book embraces a 
significant vision of ICA that presents innovative theoretical and practical approaches. ICA has been increasingly studied 

as a suitable method for many applications where available data describe complex geometries. Thus, this book aims to be 

an updated and advanced source of knowledge to solve real-world problems efficiently based on ICA. In contrast to 

classical time and frequency domain filtering, ICA has been proposed as a statistical filtering tool considering the observed 

data as mixtures of hidden non-Gaussian distributions called sources. Those sources extracted by ICA can be related with 

meaningful information about the origin of the data and for data detection/classification. Therefore, the successful of ICA 
has been widely demonstrated in challenging blind source separation (BSS), feature extraction, and pattern recognition 

tasks. The suitability of ICA for a given problem of data analysis can be posed from different perspectives considering the 

physical interpretation of the phenomenon under analysis: (i) Estimation of the probability density of multivariate data 
without physical meaning; (ii) learning of some bases (usually called activation functions), which are more or less 

connected to the actual behaviors that are implicit in the physical phenomenon; and (iii) to identify where sources are 

originated and how they mix before arriving to the sensors to provide a physical explanation of the linear mixture model. In 
any case, even though the complexity of the problem constrains a physical interpretation, ICA can be used as a general-

purpose data mining technique. The chapters that compose this book are written by premier researchers that present 

enlightening discussions, convincing demonstrations, and guidelines for future directions of research. The contents of this 
book span biomedical signal processing, dynamic modeling, next generation wireless communication, and sound and 
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ultrasound signal processing. It also includes comprehensive works based on the related ICA techniques known as bounded 

component analysis (BCA) and non-negative matrix factorization (NMF). 

Game Theory 

Dynamic Shapley Value and Dynamic Nash Bargaining 

David W. K. Yeung (SRS Consortium, Hong Kong Shue Yan 

University, Hong Kong, China & Center of Game Theory, St 

Petersburg State University, St Petersburg, Russia) and Leon A. 

Petrosyan (Faculty of Applied Mathematics, St Petersburg State 

University, St Petersburg, Russia) 

In series: Mathematics Research Developments 
2018. 238 pp. 

Hardcover: 978-1-53614-549-6. $160.00. 
e-book: 978-1-53614-550-2. $160.00. 

This book is an important and innovative addition to textbooks in game theory. It 

provides a detailed discourse on the extension of two of the world’s most prominent 
cooperative game solutions – the seminal Shapley value in games with transferrable 

payoffs and the classic Nash bargaining scheme in games with non-transferrable 

payoffs – to a dynamic framework. The extension of these two classic cooperative 
solution concepts into a dynamic setting is not just of theoretical interest, but also allows many real-life cooperation 

situations – like global environmental management, nuclear disarmament, disease control, trade disputes and political 

unions – to be analyzed in an effective way. This book provides: (i) A compendium of dynamic optimization techniques 
used in its analysis; (ii) a detailed disquisition on cooperative dynamic consistency; (iii) the extension of the Shapley Value 

to a dynamic framework; (iv) the establishment of a dynamic Nash bargaining paradigm; and (v) the incorporation of 

stochastic elements into the analyses. Interesting solvable examples are provided to illustrate the practicality and 
applicability of the dynamic Shapley value and dynamic Nash bargaining scheme in dynamic cooperation. 

General Mathematics 

Advances in Mathematics Research. Volume 25 

Albert R. Baswell 

In series: Advances in Mathematics Research 
2019. 248 pp. 

Hardcover: 978-1-53614-667-7. $250.00. 
e-book: 978-1-53614-668-4. $250.00. 

Advances in Mathematics Research. Volume 25 commences with an introduction to the solution attractor theory of local 

search systems. Here, a local search algorithm is treated as a discrete dynamical system and its search behavior is studied 
from the perspective of dynamical systems. Following this, this collection examines the three-year period of 1966 to 1968 

when the invariant integral of fracture mechanics became popular, as well as 2015 to 2016 when the neoclassic cosmology 

based on the invariant integral came about. The authors go on to argue how, in the history of philosophy, the meaning of 
the term “to be” has been disputed between two research programmes: The Platonic-Aristotelian and the Pythagorean- 

Parmenidean-Democritean programmes through Hobbes and Boole up to Peano. The history of science and philosophy 

goes hand in hand with the question of the nature of mathematical objects. By implication, this was known by the 
Pythagoreans, even though it was not expressed in the plane of a directly named problem. The authors propose that that 

strict Platonism in mathematics is not possible, though may be considered in many cases. Also in this collection, perform 

building-scale analysis is performed, and the use of a convex map is considered. However, partitioning an architectural 

space is not easy due to its ambiguity. As such, an analysis method is proposed which may decompose the space with 

moderate granularity. One study sets out to determine the feasibility of using a hidden Markov model to assess whether 
goats were in estrus. Mammalian behavior has typically been studied based on observations, but direct observation requires 

substantial time and effort if the number of mammals observed is high or the observations are obtained over a long period 

of time. Thus, a machine-learning method such as a hidden Markov model may be suitable. A literature review of electric 
circuits and mathematical models of electric power transmission lines is provided, approaching a classification of the 

models regarding the nature of their parameters and frequency dependence. These models are important in predicting the 

voltage and current available, which aids in meeting safety and quality demands. The authors conclude with a summary of 
some results concerning the problem of computing a proper rational parametrization Q from P. In particular, they present 

an algorithm that computes a parametrization Q of V such that deg(-Q) ≤ deg(-P). If deg(-Q) = 1, then Q is proper and the 

reparametrization problem is solved. 
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Advances in Mathematics Research. Volume 26 

Albert R. Baswell 

In series: Advances in Mathematics Research 
2019. 

Hardcover: 978-1-53615-603-4. $250.00. 
e-book: 978-1-53615-604-1. $250.00. 

In Advances in Mathematics Research. Volume 26, the opening chapter aims to show the importance of mathematical 

means associated with the role of Pythagorean musical tradition in mathematical and architectural contexts up to the 
Renaissance. The following chapter proposes a formalism which enables us to separate fields of investigation from the 

epistemological questions in philosophy and to consider models as parts of hierarchical model families. Continuity of the 

modulus and phase degrees-of-freedom of molecular electronic states is commented upon in the next section, and the 
resultant entropy/information descriptors of electronic states, combining the probability and current contributions, are 

applied to classical issues in chemical-reactivity theory. Additionally, the authors study the categorical generalizations of 

the Möbius function emphasizing the geometric meaning of these constructions, and discuss the relations between the 
various approaches. The final chapter introduces the PWP method as a technique for measuring indirect influences in 

complex networks. 

Connections between Mathematics, the Arts and Architecture 

Nicoletta Sala (Institute for Complexity Study, Rome, Italy, (Italy); ISSI (Institute for Scientific 

and Interdisciplinary Studies), Locarno, Switzerland) and Gabriele Cappellato (Academy of 

Architecture Mendrisio, USI- Largo Bernasconi, Mendrisio, Switzerland) 

In series: Education in a Competitive and Globalizing World 

In series: Languages and Linguistics 
2019. 
Hardcover: 978-1-53615-195-4. $230.00. 

e-book: 978-1-53615-196-1. $230.00. 

The purpose of this book is to analyze the interdisciplinary aspects of mathematics and geometry in reference to nature, art, 
and architecture. In Chapter 1, we introduce symmetry and its different meanings. Symmetry is a notion, which has been 

applied in the arts and architecture to find harmony and beauty. It joins aesthetics and practice, science and economy, 

mathematics and philosophy. In this chapter, we also analyze the influence of Vitruvius and the concept of old symmetry, 
received by the Renaissance. It is also interesting to note how in contemporary architecture there is often the presence of 

the “break” of symmetry (for example in the Frank O. Gehry’s works). Chapter 2 explains how proportions, and in 

particular, the golden section, has introduced aesthetic canons that have strongly influenced many artists like Polycletus, 
and architects, from Ictinus to Le Corbusier. In Chapter 3, we discover how curves and spirals find their application in 

artistic works, for example in Mycenaean jewelry, and architectural works, from the Baroque of Francesco Borromini to 

the Land Art of Smithson. Chapter 4 presents the importance and influence that Platonic solids and polyhedrons have had 
on philosophy and art through different historical periods and different cultures. For instance, we look at how Platonic 

solids are connected to the theory of Empedocles’ elements and Hippocrates’ theory of humors. Chapter 5 describes 

surfaces, discovering how different cultures have used them in different manners, including Roman aqueducts, iron 
bridges, and finally arriving on modern structures that base their forms on hyperboloids and paraboloids. In Chapter 6, we 

introduce fractal geometry, as a geometry that tries to explain nature’s irregular shapes, trying to overcome the limitations 

imposed by “old” Euclidean geometry. We also analyze how fractal geometry has influenced architecture in this century. 
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General Statistics 

Statistics. Volume 1: The Fundamentals 

Kunihiro Suzuki (Kaigan, Minato-ku, Tokyo, Japan) 

In series: Mathematics Research Developments 
2018. 492 pp. 

Hardcover: 978-1-53614-462-8. $310.00. 

e-book: 978-1-53614-463-5. $310.00. 
We utilize statistics in our daily lives when we evaluate TV program ratings, predict 

voting outcomes, prepare stock, predict the amounts of sales, and evaluate the 

effectiveness of medical treatment. We predict the result not on the basis of personal 
experience, but on the basis of data. However, the accuracy of the prediction depends 

on the data, the theory, and the depth of understanding the model. In this book, the 

author analyzes fundamental models to advanced models without skipping their 
derivation processes. It is then possible to clearly understand the assumption and 

approximations used in the model, and hence understand the limitation of the model. 

We also cover almost all of the subjects in statistics since they are all related to each 
other. Although this book treats advanced models, people who are not professional in 

science can easily understand the content since by stepping up the derivation from the 

fundamental level to the advanced level. The author does hope that readers can understand the meaning of the models in 
statistics and techniques to reach the final results. 

Statistics. Volume 2: Multiple Variable Analysis 

Kunihiro Suzuki (Kaigan Minato-ku, Tokyo, Japan) 

In series: Mathematics Research Developments 
2019. 480 pp. 
Hardcover: 978-1-53615-122-0. $270.00. 

e-book: 978-1-53615-123-7. $270.00. 

We utilize statistics in our daily life: when we evaluate TV program ratings, predict 
voting results, prepare stocks, make sales predictions, and when we evaluate the 

effectiveness of medical treatments, to name a few. We predict the results not on the 
basis of personal experience, but on the basis of data. However, the accuracy of the 

prediction depends on the data, the theory, and the depth of understanding of the model 

used. This book consists of three volumes: The first volume covers the fundamentals of 
statistics; The second volume discusses multiple variable analyses; and the third 

volume covers categorical and time dependent data analysis. In this volume, we cover 

multiple variable analysis. We frequently use many variables in the real world, and it’s 
important to study the relationship between these variables. First, we treat correlation 

and regression as two variables, and then extend to multiple variables. We also review 

various techniques to approach the many variables in this volume. In this book, we cover fundamental models to advanced 
models without skipping their derivation processes. We can then clearly understand the assumption and approximations 

used in each model, and hence, understand the limitations of the models. We also discuss almost all of the subjects in 

statistics, since they are all related to each other. Although this book includes advanced models, readers who are not 
statisticians can easily understand the content, since we work our way up the derivations from the fundamental level to 

advanced levels without skipping any. We do hope that the readers will come away with an understanding of the meaning 

of the models in statistics, and the techniques used to reach the final results. 

Statistics. Volume 3: Categorical and Time Dependent Data Analysis 

Kunihiro Suzuki (Kaigan Minato-ku, Tokyo, Japan) 

In series: Mathematics Research Developments 
2019. 488 pp. 

Hardcover: 978-1-53615-124-4. $270.00. 
e-book: 978-1-53615-125-1. $270.00. 

We utilize statistics when we evaluate TV program ratings, predict voting outcomes, prepare stock, predict the amount of 

sales, and evaluate the effectiveness of medical treatment. We want to predict the results not on the basis of personal 
experience or images, but on the basis of corresponding data. The accuracy of the prediction depends on the data and 

related theories. It is easy to show input and output data associated with a model without understanding it. However, the 

models themselves are not perfect, because they contain assumptions and approximations in general. Therefore, the 
application of the model to the data should be careful. We should know what model we should apply to the data, what 

parameters are assumed in the model, and what we can state based on the results of the models. Let us consider a coin toss, 

for example. When we perform a coin toss, we obtain a head or a tail. If we try the toss a coin three times, we may obtain 
the results of two heads and one tail. Therefore, the probability that we obtain for heads is , and the one that we obtain for 
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tails is . This is a fact and we need not to discuss this any further. It is important to notice that the probability ( ) of getting a 

head is limited to this trial. Therefore, we can never say that the probability that we obtain for heads with this coin is , in 
which we state general characteristics of the coin. If we perform the coin toss trial 400 times and obtain heads 300 times, 

we may be able to state that the probability of obtaining a head is as the characteristics of the coin. What we can state based 

on the obtained data depends on the sample number. Statistics gives us a clear guideline under which we can state 
something is based on the data with corresponding error ranges. Mathematics used in statistics is not so easy. It may be 

tough work to acquire the related techniques. Fortunately, software development makes it easy to obtain results. Therefore, 

many members who are not specialists in mathematics can perform statistical analysis with these types of software. 
However, it is important to understand the meaning of the model, that is, why some certain variables are introduced and 

what they express, and what we can state based on the results. Therefore, understanding mathematics related to the models 

is invoked to appreciate the results. In this book, the authors treat models from fundamental ones to advanced ones without 
skipping their derivation processes. It is then possible to clearly understand the assumptions and approximations used in the 

models, and hence understand the limitation of the models. The authors also cover almost all the subjects in statistics since 
they are all related to each other, and the mathematical treatments used in a model are frequently used in the other ones. 

Additionally, many good practical and theoretical books on statistics are presented [1]-[10]. However, these books are 

oriented to special cases: Fundamental, mathematical, or special subjects. The author also aims to connect theories to 
practical subjects. He hopes that this book will aid readers in furthering their knowledge of special cases in statistics. 

Optimization 

Convex Optimization: Theory, Methods and Applications 

Arto Ruud 

In series: Mathematics Research Developments 
2019. 158 pp. 

Softcover: 978-1-53614-696-7. $95.00. 

e-book: 978-1-53614-697-4. $95.00. 
Over the past two decades, it has been recognized that advanced image processing techniques provide valuable information 

to physicians for the diagnosis, image guided therapy and surgery, and monitoring of human diseases. Convex 

Optimization: Theory, Methods and Applications introduces novel and sophisticated mathematical problems which 
encourage the development of advanced optimization and computing methods, especially convex optimization. The authors 

go on to study Steffensen-King-type methods of convergence to approximate a locally unique solution of a nonlinear 
equation and also in problems of convex optimization. Real-world applications are also provided. The following study is 

focused on the design and testing of a Matlab code of the Frank-Wolfe algorithm. The Nesterov step is proposed in order to 

accelerate the algorithm, and the results of some numerical experiments of constraint optimization are also provided. 
Lagrangian methods for numerical solutions to constrained convex programs are also explored. For enhanced algorithms, 

the traditional Lagrange multiplier update is modified to take a soft reflection across the zero boundary. This, coupled with 

a modified drift expression, is shown to yield improved performance. Next, Newton’s mesh independence principle was 
used to solve a certain class of optimal design problems from earlier studies. Motivated by optimization considerations, the 

authors show that under the same computational cost, a finer mesh independence principle can be given than before. This 

compilation closes with a presentation on a local convergence analysis for eighth–order variants of Hansen–Patrick’s 
family for approximating a locally unique solution of a nonlinear equation. The radius of convergence and computable 

error bounds on the distances involved are also provided. 

Robust and Constrained Optimization: Methods and Applications 

Dewey Clark 

In series: Mathematics Research Developments 
2019. 206 pp. 

Softcover: . $95.00. 

e-book: 978-1-53614-836-7. $95.00. 

In recent years, the volume of available data has grown exponentially and paved the 

way for new models in decision-making, particularly decision making under 

uncertainty. Thus, the opening chapter of Robust and Constrained Optimization: 
Methods and Applications introduces different robust models induced by three well-

known data-driven uncertainty sets: distributional, clustering-oriented, and cutting 

hyperplanes uncertainty sets. Following this, the authors describe a model of an 
uncertain vector optimization problem and define robust solutions. Scalarization and 

vectorization techniques are proposed as efficient ways to compute robust solutions. In 

one study, a rain-fall optimization algorithm has been applied as a new naturally-
inspired algorithm based on the behavior of raindrops. This algorithm has been 

developed with the goal of finding a simpler and more effective search algorithm to 

optimize multi-dimensional numerical test functions. The process considers the numerical differential of the cost function 
rather than the mathematical computation of the gradient. The authors examine the preconditioned iterative solution of a 
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particular type of linear systems, mainly involving matrices of a two-by-two block form with square matrix blocks. Such 

systems arise in the finite element solution of optimal control problems for partial differential equations in various 
applications. Finally, it is shown how various metaheuristic algorithms (including memetic, interval, and random search 

optimization methods) can be applied to solve different types of optimal control problems (e.g., satellite stabilization, solar 

sail control, interception problems). Hybrid global optimization methods, which combine strategies from several different 
metaheuristic random search algorithms, are suggested in an attempt to improve accuracy of the obtained solution. 

Special Topics 

Characterizations of Exponential Distribution by Ordered Random Variables 

Mohammad Ahsanullah (Rider University, Lawrenceville, NJ, US) 

In series: Mathematics Research Developments 
2019. 

Softcover: 978-1-53615-402-3. $82.00. 
e-book: 978-1-53615-403-0. $82.00. 

Exponential distribution is one of the most-used distributions in the theory and practice of statistics. It has several 

important properties like being memoryless and having a constant hazard rate. The field of characterization is developed in 
different branches of statistics and applied probability. Ordered random variables are common in various applications in 

practice. In this book, characterizations of exponential distribution using ordered random variables are presented. Most of 

the known results as well as many new results are given in this book. The aim of the book is to present various 
characterizations of exponential distribution based on ordered random variables. The book is written on a lower technical 

level and requires basic knowledge of mathematics and statistics. Chapter 1 gives some basic properties of exponential 

distribution. Chapters 2, 3, and 4 give the characterization of exponential distribution based on order statistics, record 
values, and generalized order statistics. 

Characterizations of Recently Introduced Univariate Continuous Distributions II 

G.G. Hamedani (Department of Mathematics, Statistics and Computer Science, Marquette 

University, WI, US) 

In series: Mathematics Research Developments 
2019. 

Hardcover: 978-1-53615-095-7. $270.00. 

e-book: 978-1-53614-999-9. $270.00. 

This monograph is, as far as the author has gathered, the second of its kind (the first one was published by Nova in 2017 

with coauthors Hamedani and Maadooliat) which presents various characterizations of a wide variety of continuous 
distributions. These two monographs could also be used as sources to prevent reinventing and duplicating the already 

exiting distributions. This current book consists of seven chapters. The first chapter lists cumulative and density functions 

of two hundred univariate distributions. Chapter two provides characterizations of these distributions: (i) based on the 
ration of two truncated moments; (ii) in terms of the hazard function; (iii) in terms of the reverse hazard function; (iv) 

based on the conditional expectation of certain functions of the random variable. Chapter three includes the 

characterizations of twenty distributions, including a published paper (Hamedani and Safavimanesh, 2017). Chapter four 
presents characterizations of thirty six distributions, and contains a published paper (Hamedani, 2017). Chapter five covers 

the characterizations of forty one distributions, as well as a published paper (Hamedani, 2018a). Chapter six presents 

characterizations of eighty distributions, and also contains a published paper (Hamedani, 2018b). Finally, chapter seven 
consists of seventy proposed distributions. The main reason to include previously published papers in Chapters 3-6 is to 

provide a rather complete source for the interested researchers who would want to avoid reinventing the existing 
distributions. 

Evolution Equations: Almost Periodicity and Beyond (In Memory 

of Professor V.V. Zhikov) 

Gaston M. N’Guerekata, Jin Liang and Alexander Pankov 

In series: Advances in Evolution Equations 

Edited by: Gaston M. N'Guerekata (University Distinguished 

Professor of Mathematics The World Academy of Sciences (TWAS) 

Research Professor School of Computer, Mathematical and Natural 

Sciences Morgan State University, Baltimore, MD USA) 
2018. 340 pp. 

Hardcover: 978-1-53614-258-7. $230.00. 
e-book: 978-1-53614-259-4. $230.00. 

This volume of Advances in Evolution Equations is dedicated to the memory of 
Professor Vasilii Vasilievich Zhikov, an outstanding Russian mathematician. Zhikov's 
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scientific interest ranged from almost periodic differential equations and topological dynamics to spectral theory of elliptic 

operators, qualitative theory of parabolic equations, calculus of variations, homogenization, and hydrodynamics, to name a 
few. Many of his results are now classical. 

Focus on Systems Theory Research 

Manuel F. Casanova (University of South Carolina School of 

Medicine Greenville) and Ioan Opris (University of Miami, Miller 

School of Medicine, Miami, FL) 

In series: Mathematics Research Developments 
2019. 332 pp. 

Hardcover: 978-1-53614-561-8. $230.00. 

e-book: 978-1-53614-562-5. $230.00. 
This book offers a multidisciplinary approach to systems theory, investigating its 

general principles, mathematical models, and applications in health sciences. It 

describes how leaders in the field have made a transition from equations and models to 

dilemmas faced in the real world. This book is meant to simplify our understanding of 

disparate hierarchical and complex open systems in the world by making us aware of 

patterns of action among its components. These interactions lead to cascading effects 
within the system which end up changing it as a whole. This self-organization often 

leads to unpredictable results transforming the system, or integrating the same, into a 

still more complex system. These results, not necessarily the ones originally sought by their organizers, may offer the 
system the best opportunity for sustainable and adaptive growth. In the end, readers of this book will gain a basic 

understanding of systems theory, its application to natural and manmade processes, and how systems grow and equilibrate 

with their environment in order to continue functioning. 

Mathematical Recreations and Essays 

W. W. Rouse (Walter William Rouse) Ball 

In series: Mathematics Research Developments 
2019. 

Hardcover: 978-1-53614-823-7. $230.00. 
e-book: 978-1-53614-824-4. $230.00. 

This book is divided into two parts and include questions which involve advanced mathematics. The first part consists of 

six chapters, in which are included various problems and amusements of the kind usually called mathematical recreations. 
The questions discussed in the first of these chapters are connected with arithmetic; those in the second with geometry; and 

those in the third relate to mechanics. The fourth chapter contains an account of some miscellaneous problems which 

involve both number and situation; the fifth chapter contains a concise account of magic squares; and the sixth and chapter 
deals with some unicursal problems. The second part consists of eight chapters, which are mostly historical. They deal 

respectively with the History of the Mathematical Tripos at Cambridge, three classical problems in geometry—namely, the 

duplication of the cube, the trisection of an angle, and the quadrature of the circle— Mersenne’s Numbers , astrology, 
cryptography and ciphers, the hypotheses as to the nature of space and mass, and a means of measuring time. 

New Trends in Fractional Programming 

Ram U. Verma (International Publications USA, Mathematical Sciences Division, Denton, TX, 

US) 

In series: Mathematics Research Developments 
2019. 

Hardcover: 978-1-53615-371-2. $230.00. 
e-book: 978-1-53615-372-9. $230.00. 

This monograph presents smooth, unified, and generalized fractional programming problems, particularly advanced duality 

models for discrete min-max fractional programming. In the current, interdisciplinary, computer-oriented research 
environment, these programs are among the most rapidly expanding research areas in terms of their multi-faceted 

applications including problems ranging from robotics to money market portfolio management. The other more significant 

aspect of this monograph is in its consideration of minimax fractional integral type problems using higher order sonvexity 
and sounivexity notions. This is significant for the development of different types of duality models in terms of weak, 

strong, and strictly converse duality theorems, which can be handled by transforming them into generalized fractional 
programming problems. Fractional integral type programming is one of the fastest expanding areas of optimization, which 

feature several types of real-world problems. It can be applied to different branches of engineering (including multi-time 

multi-objective mechanical engineering problems) as well as to economics, to minimize a ratio of functions between given 
periods of time. Furthermore, it can be utilized as a resource in order to measure the efficiency or productivity of a system. 

In these types of problems, the objective function is given as a ratio of functions. For example, we consider a problem that 

deals with minimizing a maximum of several time-dependent ratios involving integral expressions. 
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Next Generation Newton-Type Methods 

Ram U. Verma, PhD (International Publications USA, Mathematical Sciences Division, 

Denton, TX, US) 

In series: Mathematics Research Developments 
2019. 

Hardcover: 978-1-53615-456-6. $160.00. 

e-book: 978-1-53615-457-3. $160.00. 
This monograph is aimed at presenting “Next Generation Newton-Type Methods,” which outperform most of the iterative 

methods and offer great research potential for new advanced research on iterative computational methods. This monograph 

provides readers with a unique presentation on the subject that can be used for interdisciplinary research for the world 
scientific community at large. The methods presented therein are of great importance and significance since these can be 

extended, generalized and applied to solving equations defined not only on the real line but on abstract spaces as well. This 

monograph is a must-read for undergraduate students, graduate students, professors, researchers, and research scientists at 
all universities and colleges. 

Revisiting Fibonacci Numbers through a Computational 

Experiment 

Sergei Abramovich (School of Education and Professional Studies, 

State University of New York at Potsdam, NY, US) and Gennady A. 

Leonov (Faculty of Mathematics and Mechanics, St Petersburg 

State University, Saint-Petersburg, Russian Federation) 

In series: Education in a Competitive and Globalizing World 
2019. 260 pp. 
Hardcover: 978-1-53614-905-0. $195.00. 

e-book: 978-1-53614-906-7. $195.00. 

The material of this book stems from the idea of integrating a classic concept of 
Fibonacci numbers with commonly available digital tools including a computer 

spreadsheet, Maple, Wolfram Alpha, and the graphing calculator. This integration made 
it possible to introduce a number of new concepts such as: Generalized golden ratios in 

the form of cycles represented by the strings of real numbers; Fibonacci-like 

polynomials the roots that define those cycles’ dependence on a parameter; the directions of the cycles described in 

combinatorial terms of permutations with rises, as the parameter changes on the number line; Fibonacci sieves of order k; 

(r, k)-sections of Fibonacci numbers; and polynomial generalizations of Cassini’s, Catalan’s, and other identities for 

Fibonacci numbers. The development of these concepts was motivated by considering the difference equation 
f_(n+1)=af_n+bf_(n-1),f_0=f_1=1, and, by taking advantage of capabilities of the modern-day digital tools, exploring the 

behavior of the ratios f_(n+1)/f_n as n increases. The initial use of a spreadsheet can demonstrate that, depending on the 

values of a and b, the ratios can either be attracted by a number (known as the Golden Ratio in the case a = b = 1) or by the 
strings of numbers (cycles) of different lengths. In general, difference equations, both linear and non-linear ones serve as 

mathematical models in radio engineering, communication, and computer architecture research. In mathematics education, 

commonly available digital tools enable the introduction of mathematical complexity of the behavior of these models to 
different groups of students through the modern-day combination of argument and computation. The book promotes 

experimental mathematics techniques which, in the digital age, integrate intuition, insight, the development of 

mathematical models, conjecturing, and various ways of justification of conjectures. The notion of technology-
immune/technology-enabled problem solving is introduced as an educational analogue of the notion of experimental 

mathematics. In the spirit of John Dewey, the book provides many collateral learning opportunities enabled by 

experimental mathematics techniques. Likewise, in the spirit of George Pólya, the book champions carrying out computer 
experimentation with mathematical concepts before offering their formal demonstration. The book can be used in 

secondary mathematics teacher education programs, in undergraduate mathematics courses for students majoring in 

mathematics, computer science, electrical and mechanical engineering, as well as in other mathematical programs that 

study difference equations in the broad context of discrete mathematics. 

 

 
 

 

 
 

 

 
 



Science and Technology 

 

87 

PHYSICS AND ASTRONOMY 

Applied Physics 

Recent Developments in Cryogenics Research 

Sergiy Putselyk, Ph.D. (FERCHAU Engineering GmbH, Köln, 

Germany) 

In series: Physics Research and Technology 
2019. 334 pp. 

Hardcover: 978-1-53614-903-6. $230.00. 
e-book: 978-1-53614-904-3. $230.00. 

Cryogenics, a term commonly used to refer to very low temperatures, had its beginning 

in the latter half of the 19th century. Traditionally, this field is separated from 

Cryogenic Engineering and Low Temperature Physics (LTP). Cryogenic engineering is 

concerned with the design and development of low-temperature systems and 
components, while low temperature physics is more related to the fundamental research 

of material or fluid properties. This book discusses some recent findings and 

developments as well as gives an outlook on the fields of helium cryogenics and LTP. 
The main focus will be given to the helium cryogenics, though a smaller review is also 

presented for the fields of cryogenic energy storage facilities. Some future trends and 

R&D activities are also discussed. To orient the reader, the first four chapters are related to LTP, while the major part of 
the book is then devoted to helium cryogenics, for example, refrigeration techniques, cryostats, low temperature 

electronics, safety, etc. It should be particularly suited for advanced students, young researchers or engineers, who are 

intending to proceed with careers in helium cryogenics or LTP. However, the authors believe that the book will also be of 
value to experienced scientists, since it describes several very recent advances in experimental low temperature physics and 

technology, for example, ultra-low temperature technique and thermometry, as well as progress in helium cryogenics, such 

as heat transfer, cryostat designs for large facilities, and refrigerator developments. Extensive references are provided for 
the readers interested in the details of the cryogenic engineering advances. And last but not least, the authors hope that this 

book will widen the horizons of many without a solid state background, but with a general interest in low temperature 

physics and helium cryogenics. In attempting to cover such a wide field, a large degree of selection has been necessary, as 

complete volumes have been written on many topics which here have had to be covered in very few pages or less. It is 

inevitable that not everyone will agree with the present choice, especially if it is their own subject which has been 

discussed very briefly or not mentioned at all, and the editor accepts full responsibility for the selections made. The book is 
written at a level which should be followed by a university graduate in science or engineering, although, if their 

background has not included a course in cryogenic engineering, general or solid-state physics, some groundwork may be 

lacking. 

Astronomy and Astrophysics 

Space Exploration: Development, Planning and Challenges 

Thomas R. Reed 

In series: Space Science, Exploration and Policies 
2019. 167 pp. 

Softcover: 978-1-53615-032-2. $95.00. 

e-book: 978-1-53615-033-9. $95.00. 
Human spaceflight at NASA began in the 1960s with the Mercury and Gemini programs leading up to the Apollo moon 

landings. After the last lunar landing, Apollo 17, in 1972, NASA shifted its attention to low earth orbit operations with 

human spaceflight efforts that included the Space Shuttle and International Space Station programs through the remainder 
of the 20th century. Exploration of our solar system has brought great knowledge to our Nation’s scientific and engineering 

community over the past several decades. As we expand our visions to explore new, more challenging destinations, we 

must also expand our technology base to support these new missions. NASA’s Space Technology Mission Directorate is 
tasked with developing these technologies for future mission infusion and continues to seek answers to many existing 

technology gaps. 
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Cosmology 

Relativity, Gravitation, Cosmology: Beyond Foundations 

Valeriy Dvoeglazov (Unidad Academica de Fisica, Universidad de 

Zacatecas, Zacatecas, Mexico) 

In series: Contemporary Fundamental Physics 

Edited by: Valeriy V. Dvoeglazov (University de Zacatecas, 

Zacatecas, Mexico) 
2018. 194 pp. 

Softcover: 978-1-53614-135-1. $95.00. 

e-book: 978-1-53614-136-8. $95.00. 
The authors continue the book series entitled Contemporary Fundamental Physics. 

Edited by Professor Doctor V. V. Dvoeglazov from Universidad de Zacatecas, Mexico, 

this thematic issue – Relativity, Gravitation, Cosmology: Beyond Foundations – 
contains chapters related to contemporary problems of modern physics. This book 

includes an Editorial Introduction and eleven chapters, commentary, and several 

reprints. This book may also be considered as the continuation of past publications 
found in the authors’ own series concerning relativity. This issue includes contributions 

from M. Land, V. V. Varlamov, E. Kapuscik, I. A. Vernigora and Yu. G. Rudoy, E. M. Ovsiyuk, V. V. Kisel and V. M. 

Redkov, O. V. Veko, S. I. Kruglov, B. G. Sidharth, A. Gutierrez-Rodriguez, M. A. Hernandez-Ruiz and A. Gonzalez-
Sanchez, and V. V. Dvoeglazov. Older research concerns quantum field theory and gravitation theories. Recent research 

has been presented at the XI Workshop (2015) and the X and XI Schools (2014 and 2016) of the Gravitation Division of 

the Sociedad Mexicana de Fisica. The book will be useful to researchers, professors, and students of physics and 
mathematics. 

General and Introductory Physics 

Horizons in World Physics. Volume 297 

Albert Reimer 

In series: Horizons in World Physics 
2018. 240 pp. 

Hardcover: 978-1-53614-712-4. $250.00. 
e-book: 978-1-53614-713-1. $250.00. 

Horizons in World Physics. Volume 297 describes the fabrication and characterization of magnetic field tunable capacitors 

based on La1–xSrxMnO3/SrxLa1–xTiO3 epitaxial multilayers. The multilayer structures were grown by magnetron 
sputtering and characterized comprehensively by high resolution transmission electron microscopy combined with electron 

energy loss spectroscopy, x-ray diffraction, low-angle x-ray reflectivity, direct current charge transport measurements and 

magnetic field dependent alternating current impedance spectroscopy. Next, the authors deal with mass spectrometric 
characterization of atoms, radicals and ions in magnetron sputtering discharges generated in Ne, Ar, Kr and Xe gases. In 

these discharges, different kinds of species are generated according to the magnetron target and the kind of sputtering gas 

used. The procedures and techniques used to suppress Brillouin scattering in lasers are also reviewed. The three different 
categories of Brillouin suppression methods are discussed in detail, and the authors comment on the effectiveness, ease of 

implementation and cost of these techniques. This compilation goes on to discuss how computing the capacitance of a 

system of bodies represents a classical problem, the study of which began in the works of Maxwell and Rayleigh. In 
practice, bodies may be placed into a medium which can contain defects influencing the mutual capacitance of a pair of 

bodies and, as a result, the capacitance of the system of bodies. A new design of collimator is proposed that has variable 

sensitivity and spatial resolution, eliminating the need for exchanging collimators in a radiation camera. Using Monte Carlo 
simulations, the authors aim to evaluate the shielding of undesirable radiations in a newly proposed collimator. Using the 

gravitational mass spectroscopy, the influence of the gravitational noise of the universe on the long-range order in collagen 

was studied, as well as how the neutrino flows from the neutrino halos of the collagen domains run to the TXS 0506 + 056 
blazar. A mechanism of the reversible destruction of the collagen domains was proposed, and an ensemble of black holes 

was concluded to be present inside the blazar. Afterwards, the influence of the gravitational noises of our galaxy on long-

range order of molecular clusters and super micellar structures in potato and water was analyzed from 2003 to 2018 by the 
method of gravitational mass spectroscopy. It was found that the appearance of molecular clusters in biomatrix and liquid 

water is not stable, they reflecting the state of the GN in our sector of galaxy. Lastly, the authors propose an approximation 

for the Schrodinger equation, giving the expressions for spectrum and the corresponding wave functions in an explicit 
form. This approach is also connected with the extended confluent hypergeometric differential equation to help in 

obtaining further specifications for spectrum. 
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Horizons in World Physics. Volume 298 

Albert Reimer 

In series: Horizons in World Physics 
2019. 231 pp. 

Hardcover: 978-1-53614-795-7. $250.00. 
e-book: 978-1-53614-796-4. $250.00. 

In Horizons in World Physics. Volume 298, the authors open with an examination of the appearance of special properties 

of nanofractals in various phenomena, such as fractal Au-nanocatalysis, Fano resonance in fractal quantum dots, the role of 
nanofractals in solar cell interfaces, and the use of different sized DNA fragments in a new separation method. Following 

this, a high speed full spectrum Fiber Bragg gratings interrogation is presented, which allows for the full distorted spectrum 

of the Fiber Bragg gratings to be sampled during a dynamic high strain rate event. This is done by using a fiber coupled 
high speed swept laser source. By using this method, severe spectra distortion and wavelength shifts can be captured. This 

compilation also reviews quantum electrodynamics processes that are relevant for our understanding of neutron star 

magnetospheres. Several quantum electrodynamics predictions may be tested by observing photons emanating from 
neutron stars, one of which being vacuum birefringence. The authors propose a new mechanism where dependence on data 

selection, theory, and procedural decision can be explored community-wide. Constant Finder 

(http://www.constantfinder.org) is a comprehensive automated code and user interface which allows users to make their 

own procedural decisions, adjust experimental and theoretical values and uncertainties, and pose alternatives to theory 

within several global data-fitting frameworks. Lastly, an exposition of developments in inelastic scattering at low and 
intermediate energies is theoretically and computationally given. The Schroedinger equation is fundamental for 

understanding nuclear, atomic and molecular sciences. This equation describes quantum systems, particularly dispersion 

effects. 

Horizons in World Physics. Volume 299 

Albert Reimer 

In series: Horizons in World Physics 
2019. 

Hardcover: 978-1-53615-361-3. $250.00. 
e-book: 978-1-53615-362-0. $250.00. 

Horizons in World Physics. Volume 299 opens with a study on the analysis of photoluminescence spectra of II-VI-based 

thin films (pure II-VI semiconductor compounds – CdTe, ZnTe, CdSe, Cd1-xZnxTe ternary compound, CdS:Dy rare-earth 
element doped II-VI compound) at different substrate temperatures. Next, the authors introduce a novel universal carrier-

guided nanopore dielectrophoresis technology that can selective capture and detection of single nucleic acid molecules. In 

this approach, each target nucleic acid molecule is hybridized with a designed cationic carrier to impart a tunable synthetic 
dipole to the target. This compilation also describes the numerical investigations of some of the possibilities for enhancing 

the amplified spontaneous emission, generated from a thulium-doped silica fiber at the 2µm wavelength region. The 

authors provide a fundamental description of the amplified spontaneous emission process and the progress toward the 
development of the numerical modelling of this phenomenon. Abinitio calculations and high temperature series expansions 

are used to study the electronic and magnetic properties of Mn2X compounds. Polarized spin and spin-orbit coupling are 

included in the calculations within the framework of the antiferromagnetic state between two adjacent Mn and Mn atoms. 
The authors go on to review the behavior of critical systems of the Ising universality class in strip geometry with variable 

symmetry-breaking boundary conditions and an internal grain boundary based on the Mikheev-Fisher theory. The 

foundations of the method and the concept of the grain boundary within it are elucidated. Lastly, the structural and optical 
properties of thin smectic films is discussed by way of a combination of statistical mechanical theories, hydrodynamics of 

liquid crystal phases, and optical and calorimetric techniques. The authors examine the validity of theoretical descriptions 

of thin smectic films, both deposited on a solid surface or stretched over an opening. 

Proceedings of the 2017 International Conference on “Physics, 

Mechanics of New Materials and Their Applications” 

Ivan A. Parinov, Shun-Hsyung Chang, Ph.D., and Vijay K. Gupta, 

Ph.D. (I. I. Vorovich Mathematics, Mechanics and Computer 

Sciences Institute, Southern Federal University, Rostov-on-Don, 

Russia) 

In series: Physics Research and Technology 
2018. 641 pp. 

Hardcover: 978-1-53614-083-5. $310.00. 
e-book: 978-1-53614-084-2. $310.00. 

Advanced materials and composites play a very important role in prospective directions 

of modern science and technology, defining the quick development of technique and 
industry. Intense chemical, physical, and mechanical R&D of modern numerical 

approaches and methods of mathematical modeling are necessary for development and 

improvement of material properties. These PHENMA 2017 Proceedings are devoted to 
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the development and solution seeking of different actual problems into a framework of the pointed research directions. The 

book presents new results of internationally recognized scientific teams in the fields of materials science, physics, 
mechanics, manufacturing techniques and technologies of advanced materials, operating in diapasons from the nanometer 

level to the macroscopic level. The proposed theoretical and experimental methods are devoted to new approaches and 

methods for fabrication of nanomaterials, (environmentally-friendly) piezoelectrics, magnetic and other advanced materials 
and composites. In particular, this book presents new results of theoretical and experimental analysis of advanced materials 

and devices with previously given and improved characteristics, developed on the basis of methods of electric elasticity 

and physics of condensed matter. Our results cover numerical approaches (in particular, finite-element, finite-difference 
and boundary-element modeling) developed on the basis of original computer software, demonstrating new fascinating 

results for advanced materials and devices. The developed materials with special properties and novel devices demonstrate 

higher and improved properties in comparison with corresponding characteristics of the competitive publications. In the 
result, it gives a new knowledge, which is necessary for numerous applications. The developed theoretical, computational 

and test methods, manufactured experimental devices and setups possess significant possibilities and demonstrate 
improvements in the study of various structure-sensitive properties of solids and media. This collection presents selected 

reports of the 2017 International Conference on Physics, Mechanics of New Materials and Their Applications (PHENMA 

2017, October 14-16, 2017, Jabalpur, India), http://phenma2017.math.sfedu.ru; http://phenma2017.iiitdmj.ac.in. This book 
is addressed to students, post-graduate students, scientists and engineers that are studying and developing a new generation 

of nanomaterials and nanostructures, piezoelectrics and magnetic materials, other promising materials, and also various 

devices, manufactured on their base and intended for numerous applications in various regions of science, technique and 
technology. This book presents new investigations and scientific results in condensed matter physics, materials science, 

physical and mechanical experiments, processing techniques and engineering of nanomaterials, piezoelectrics, 

ferromagnetics and other advanced materials and composites, numerical methods, and various promising applications 
(including industrial) and developed devices. 

Mathematical and Computational Physics 

Exotic Algebraic and Geometric Structures in Theoretical Physics 

Steven Duplij (Institute of Mathematics, University of Münster, 

Germany) 

In series: Contemporary Fundamental Physics 

Edited by: Valeriy V. Dvoeglazov (University de Zacatecas, 

Zacatecas, Mexico) 
2018. 410 pp. 

Hardcover: 978-1-53614-447-5. $195.00. 

e-book: 978-1-53614-448-2. $195.00. 
This collection presents original mathematical ideas and unusual constructions in 

theoretical physics. They were developed locally at Kharkov University, Ukraine, and 

now can be presented to Western readers. The subjects are broad and cover an array of 
ideas, from regular generalization of supermanifolds and category theory, coalgebras, 

the Yang-Baxter equation and Hopf algebras, to nontrivial aspects of nilpotent 

mechanics, fermionic gravity and multigravity, the constraintless Hamiltonian approach 
to singular theories, and the application of polyadic structures to representation theory 

and quantum groups. The book can attract researchers and post-graduate students who are interested in new developments 
and methods in modern theoretical physics and related directions in mathematics. 

Particle Physics 

An Essential Guide to Electrodynamics 

Norma Brewer 

In series: Physics Research and Technology 
2019. 

Hardcover: 978-1-53615-705-5. $230.00. 

e-book: 978-1-53615-716-1. $230.00. 
The opening chapter of An Essential Guide to Electrodynamics describes a new theory of the electron, from which derives 

a fully deductive explanation of the chemical inertness of the group 18 elements of the periodic system. The authors 

propose that there is a need to present the detailed mathematical steps that are required to prove the equations of Maxwell 
textbooks and course instruction to help students gain a firm grasp of the equations and their applications. Additionally, 

this compilation examines the wave equation for the electromagnetic 4-potential, which has a form that explicitly involves 
the 4-velocity vector of a moving frame. Hence, Minkowski electrodynamics implies the absolute nature of mechanical 

motion in medium. Next, the authors represent the electromagnetic field from different and unknown points of view, and 
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the duality of natural time is considered. Chapter five is focused on an accurate and profound investigation, interpretation 

and explanation of resonant and anomalous phenomena in radiated electromagnetic fields that arises due to the passage of 
charged particle beams over arbitrary-shaped periodic interfaces of natural or artificial material. Later, it is shown that a 

suitable modification of the Lee-Wick idea can also lead to linear potential at large distances. For this purpose, the authors 

study an Abelian model that “simulates” the quantum chromodynamics confining phase while maintaining the Coulomb 
behaviour at short distances. In the final chapter, the authors present a generalization of the transformation of the 

electromagnetic field from the frame co-moving with an accelerated particle into an inertial frame of reference and from an 

inertial frame into the frame co-moving with a moving particle. 

Leptons: Classes, Properties and Interactions 

Christopher M. Villegas 

In series: Physics Research and Technology 
2019. 130 pp. 

Softcover: 978-1-53614-929-6. $82.00. 
e-book: 978-1-53614-932-6. $82.00. 

In Leptons: Classes, Properties and Interactions, the authors develop a model to calculate the masses of charged leptons by 

quantifying the electrostatic field generated by these particles. This model is extended to weak and strong interactions in 

order to calculate the masses of all elementary fermions. Next, by taking the SU(2) group of weak interactions in the 

presence of Electric Charge Swap-symmetry as a starting point, this compilation show that ordinary and non-regular 
leptons are related by the ECS-rotational SO(3) group. By considering the ECS-Hamiltonian quaternions for leptons, the 

authors find that the SU(5) Grand Unified Theory originates from the image of normalized quaternions group N(Q8) under 

the ECS-rotations. The differential cross-section corresponding to a dispersion process in the context of the 331RHν model 
is calculated in order to use the results in terrestrial and astrophysical experiments. The differential cross-section is written 

in terms of the mass of the new gauge boson Z′, the mixing angle, the magnetic moment of the neutrino, and the charge 

radius. In closing, the authors obtain analytical expressions for the total cross section of the process e+e− τ+τ−γ in the 
context of the B-L model. The total cross section is analyzed in terms of the mass of the new gauge boson Z′, the mixing 

angle θ′ of the B-L model, the magnetic moment and the electric dipole moment of the τ -lepton. 

Particle Optics in High Intensity Accelerators 

J. G. Wang (Oak Ridge National Laboratory, Accelerator Physicist, 

ORNL Distinguished R&D Staff Member (Retired), Oak Ridge, TN, 

US) 

In series: Physics Research and Technology 
2018. 364 pp. 

Hardcover: 978-1-53614-289-1. $230.00. 

e-book: 978-1-53614-290-7. $230.00. 
Advanced high intensity accelerators have important applications in pulsed spallation 

neutron sources, synchrotron radiation light sources, radioactive ion beam facilities, etc. 

In contrast to traditional high energy physics accelerators, these high intensity 
accelerators require very high beam currents with relatively low particle energy. A 

common practice in the design of high intensity machines is to employ large aperture 
and short length magnets packed densely along beam lines in limited spaces. As a 

result, magnetic fringe fields become more profound, and the interference among 

adjacent magnets often causes problems for machine operation. This has become a new 
challenge for the design of high-intensity accelerators. This book describes how to solve the problems of magnetic fringe 

fields and interference, and how to correctly compute particle optics in advanced high intensity accelerators. The book has 

evolved from the author’s research on the Spallation Neutron Source (SNS) at Oak Ridge National Laboratory (ORNL). 
The author has developed the theory and technique of 3D-field multipole expansion, assisted by advanced 3D-magnet 

modeling codes and Mathematica scripts. Advanced 3D-magnet modeling produces accurate, discrete magnetic field data 

on selected boundaries in magnets. With these simulation data, the 3D-field multipole expansion will produce quasi-

analytic field distributions within the boundaries. Furthermore, with mathematical tools, particle optics in magnets can be 

accurately computed with the fringe fields and interference effects taken into account automatically. The author applied the 

new theory and technique to the SNS quadrupoles, dipoles, other magnets, and beam transport lines. His new approach also 
helped to discover and to solve the design problems of the SNS ring injection and extraction during the SNS ring 

commissioning. These practices are described in great detail in this book, and can be followed by the design of any other 

accelerator project. In addition, based on the comments and feedback from students and readers, the book also includes 
many important command input files and Mathematica scripts, which should be very useful and can be directly employed 

by readers to compute particle optics in their own machines. 
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Quark Matter: From Subquarks to the Universe 

Hidezumi Terazawa (Director, Center of Asia and Oceania for 

Science, Japan; and Advisor, Midlands Academy of Business and 

Technology, UK) 

In series: Physics Research and Technology 
2018. 107 pp. 
Softcover: 978-1-53614-151-1. $82.00. 

e-book: 978-1-53614-152-8. $82.00. 

The meaning of “quark matter” is twofold: 1) It refers to compound states known as 
“subquarks” (the most fundamental constituents of matter), with quarks consisting of 

“nuclear matter” or “nucleons” (the constituents of the nucleus), and 2) compound 

states of quarks that consist of roughly equal numbers of up, down, and strange quarks, 
and which may be absolutely stable. Recently, both types of quark matter have become 

very intriguing subjects in physics and astronomy since the recently discovered Higgs 

boson, which may be taken as a composite object (possibly, a bound state of subquark-

antisubquark pairs). Additionally, many recently observed compact stars have been 

considered “strange stars” (stars consisting of quark matter). In this book, these subjects in physics and astronomy are 

discussed without requiring readers to comprehend mathematical details. This book consists of three chapters: Chapter 
One: “Quark Matter and Strange Stars”, Chapter Two: “Composites of Subquarks as Quark Matter”, and Chapter Three: 

“Dark Energy, Dark Matter, and Strange Stars”. Their contents include the following: In Chapter One, quark matter and 

strange stars are discussed in detail. In Chapter Two, the unified subquark model of all fundamental particles (quarks, 
leptons, and gauge and Higgs bosons) and forces (strong, electromagnetic, weak, and gravitational forces) is discussed in 

detail. In Chapter Three, pregeometry, in which the general theory of relativity for gravity can be derived as an 

approximate theory at long distances, is briefly reviewed. Furthermore, special and general theories of “inconstancy” in 
pregeometry – in which fundamental physical constants may vary – are introduced. Finally, possible solutions to the most 

puzzling problem in current cosmology of dark energy and dark matter in the universe are presented. Between Chapters 

One and Two, pictures of Dr. Abdus Salam added, as Dr. Salam was one of the founders of subquark models. Also, 
between Chapters Two and Three, pictures of Dr. Andrei Sakharov are added, as Dr. Sakharov was the founder of 

pregeometry. 

Scalar Strong Interaction Hadron Theory II 

Fang Chao Hoh (Uppsala, Sweden) 

In series: Physics Research and Technology 
2019. 382 pp. 

Hardcover: 978-1-53614-727-8. $230.00. 

e-book: 978-1-53615-309-5. $230.00. 
The current theory for strongly interacting elementary particles QCD cannot account 

for low energy phenomena. The present theory described in this book aims at replacing 

low energy QCD and has far more predictive power. Equations of motion for mesons 
and baryon are proposed, accounting for many basic mesonic data and, presently, a few 

baryon data. It is supposedly still at its early stage of development. 
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Quantum Theory 

Nuclear Time Travel and The Alien Mind 

Bernd Schmeikal (Univ. Doz., University of Vienna) 

In series: Physics Research and Technology 
2019. 139 pp. 

Softcover: 978-1-53614-570-0. $82.00. 

e-book: 978-1-53614-571-7. $82.00. 
Some of the unfunded opportunities (UFOs), like the TR3B or TR6, are already flying; 

with this in mind, it may appear that this book is published too late. However, this is 

not the case. Both extraterrestrials and humans have developed craft of similar a 
“planform”. Officials and the media continuously feed the masses incorrect 

information. Drive technology of the honestly endeavoring “human” is outdated. It 

seems to have been copied from some ancient Indian scriptures. Indeed, electrostatic, 
electromagnetic and rotating plasma drives deliver fermionic power, but they are far 

from allowing humanity to harness the power of a hyperspace jump. In 2017, NASA 

ensured us that “for the near future, [a] warp drive remains a dream”. As a matter of 
fact, both human and extraterrestrial humanoids have hypothesized the use anti-gravity, 

warping and time travelling vehicles, even what they call “living vessels”. However, 

both have no theory, no theoretical foundations for nuclear time travel technology. This book delivers a few necessary 
basics concerning the possible future where this nuclear time travel could potentially become a reality. 

Quantum Mechanics: Theory, Analysis, and Applications 

Arbab Ibrahim Arbab (Department of Physics, College of Science, 

Qassim University, Kingdom of Saudi Arabia) 

In series: Classical and Quantum Mechanics 
2018. 306 pp. 

Hardcover: 978-1-53614-208-2. $230.00. 
e-book: 978-1-53614-209-9. $230.00. 

This book is a collection of pioneering research that deals with quantum mechanics 

from the novel point of view, ranging from theoretical to applications. Quantum 
mechanics and its application is one of the very progressive fields that is currently 

governing our technology in industry and science. It has been a long time since 

Schrodinger, Born, Dirac, Klein-Gordon, Schwinger, Feynman, etc. had laid the 
foundations of quantum mechanics. There were recently some interesting theories that 

are not widely known that could shape our future of quantum mechanics and its 

application. A new understanding is brought that deserves to be promoted worldwide. 
The authors aim in this book to highlight these new issues and share them with 

researchers and educators who are highly involved in the foundation of quantum 

mechanics and its application. The book consists of twelve chapters involving theory, analysis and applications. Chapter 
One deals with some recent progress in the theory and analytical tools of quadratic optomechanical interactions, as one of 

the prominent domains of contemporary nonlinear quantum optics. Chapter Two introduces a new quantum mechanics that 
beautifully merges Schrodinger, Dirac and Klein-Gordon equations into a single quaternionic equation. The formulation of 

this quantum mechanics shares the one developed in Maxwell’s theory. Chapter Three is concerned with developing a 

nonrelativistic and relativistic quantum theory of the photoeffect in the form of ionization of the atom, which is the 
extension of the old theory of the photoeffect. In Chapter Four, based on the analogy with the classical continuity equation, 

the equations of Fick and Hamilton-Jacobi, a nonlinear differential equation is derived that describes the mechanical 

evolution of matter as a primary fluid. In Chapter Five, a quantization of general linear dissipative systems is discussed. In 
Chapter Six, a quantization process that circumvents the use of the Hamiltonian approach and derives the Schrodinger 

equation from its first principles is developed. The remaining chapters deal with a complementary understanding on 

quantum mechanics from a bio-psychological perspective that helps better elucidate the weird aspects of the measurement 
problem in quantum mechanics, since physics in general depends on observation and interpretation, which are bio-

psychological functions. Treating a symmetry as a foundational concept, quantum mechanics and measurement axioms 

based on abstraction of physical entities by their symmetries is reformulated. Fundamental questions, like “Is quantum 
mechanics really timeless?” are raised. Questions related to the relationship between theories and models in science are 

investigated. Fundamental issues to describe the main elements of a possible theory of fractional probability, which could 

deal with defects in observation or defect in definition are analyzed. Bohmian quantum mechanics with novel 
reinterpretations that provide a new understanding of quantum mechanics is advocated. 
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Radiation 

Advances in Radiometry Research 

Perry Xiao (School of Engineering, London South Bank University, 

Reader and MSc Course Director, London, UK) 

In series: Biomedical Devices and their Applications 

In series: Physics Research and Technology 
2019. 283 pp. 
Hardcover: 978-1-53614-726-1. $230.00. 

e-book: 978-1-53614-744-5. $230.00. 

Radiometry is a fascinating, fast growing research area, and there are many interesting 
real life applications. This book is intended to provide readers the theoretical 

background of radiometry, a resource of the latest radiometry technology, as well as the 

latest research in radiometry. It is aimed at university/college students, researchers and 
engineers. It assumes readers have basic knowledge and skills concerning electronics, 

physics and mathematics at the university level. This book is divided into three parts. 
Part I is the Introduction to Radiometry, which includes the theoretical background of 

radiometry, radiometry sources, radiometry detectors, and radiometry optical systems. 

This part also includes the latest technologies available, such as different Quantum Cascade Lasers, wavelength tuneable 
detectors, thermal electric cooled and Stirling cooled detectors, multispectral and hyperspectral thermal cameras, high 

resolution and high speed thermal cameras, and various radiometry optical detection systems. Part II is called the Advances 

in Radiometry Research, which contains the development of the latest research in areas of biomedical applications, 
industrial applications, non-destructive testing, astronomy and environmental applications. This is the core part of the 

book, and provides a review of the latest research trends in radiometry in different application areas. It also includes a 

chapter on prototyping low cost radiometry devices, which provides a list of low cost lasers and detectors, low cost and 
compact thermal cameras, low cost optics, low cost PCB making, and finally low cost 3D printers and CNC machines. Part 

III is the Appendices, which includes symbols used in the book, some MATLAB example codes including least squares 

fitting and the latest deep learning GoogLeNet, the introduction to WolframAlpha, a list of optical, infrared and laser 
components suppliers, and radiometry books. This book can be used as a textbook as well as a background reading 

textbook, or as a resource book. 

Electromagnetic Radiation: History, Theory and Research 

Constantinos Koutsojannis (Director, Laboratory of Health Physics 

& Computational Intelligence, Department Of Physiotherapy, 

Western Greece University of Applied Sciences, Greece) 

In series: Physics Research and Technology 
2018. 181 pp. 

Softcover: 978-1-53614-331-7. $95.00. 

e-book: 978-1-53614-332-4. $95.00. 
Our dependence on electromagnetic radiation includes transportation, communication, 

entertainment and health. Consequently electromagnetic fields interact with inner 
electromagnetism or tissue structures of living systems as human beings, promoting at 

the same time a great interest between biomedical and natural sciences while improving 

our knowledge to develop new and better diagnostic and therapeutic procedures. All 
kinds of biological and health effects concerning electromagnetic fields have also 

become a matter of public concern. According to the available scientific data from in 

vitro cell levers as well as animal and human at tissue level experiments, exposure to 
EM radiation is considered likely to be harmful to human health among other agents as chemicals and environmental 

pollution. This book aims to bring together basic knowledge including history and introductory mathematical approaches, 

combined with recent advances concerning radiation interaction with biological matter that includes occupational safety 
aspects from electromagnetic radiation. Students, researchers, as well as scientists of different fields who want a brief 

introduction and deep understanding of research approaches used could take advantage of starting their own path in 

studying the consequences of electromagnetic radiation on human health. 
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Emissivity: Characteristics, Determination and Applications 

Aidan Millington 

In series: Physics Research and Technology 
2019. 143 pp. 

Softcover: 978-1-53615-137-4. $82.00. 
e-book: 978-1-53615-138-1. $82.00. 

Emissivity: Characteristics, Determination and Applications opens with an overview of a variety of remote sensing 

retrieval methods of land surface emissivity from space. The authors provide some theoretical background about land 
surface emissivity and recall various retrieval methods. During the atmospheric hypersonic re-entry of a space vehicle, the 

extremely high temperatures generated in the shock layer between the bow shock and the vehicle lead to very high 

temperatures at the wall, the values of which depend mainly on the total heat flux impinging the surface, and its emissivity. 
The higher the emissivity of the surface, the lower the temperature that is achieved. Thus, in order to perform reliable 

temperature predictions at the surface during space re-entry into the atmosphere, the authors suggest that proper knowledge 

of material surface emissivity is mandatory. In the penultimate chapter, the emissivity due to neutrino-pair production in 
e+e- annihilation in the context of the 331RHν model is calculated in a way that can be used in supernova models. Lastly, a 

photoacoustic cell is constructed to view two different surfaces through a pair of out of phase optical chopping wheels 

records the difference in radiation fluxes from the two surfaces. The point at which a lock-in amplifier records a null in the 

photoacoustic signal is where the radiation fluxes from the two surfaces are identical, permitting the relative emissivities of 

the two surfaces to be determined. 

Special Topics 

A Comprehensive Guide to Angular Momentum 

Opal Gordon 

In series: Physics Research and Technology 
2019. 
Softcover: 978-1-53615-707-9. $82.00. 

e-book: 978-1-53615-751-2. $82.00. 

A Comprehensive Guide to Angular Momentum begins by considering substantiations of the theorem of angular 
momentum change and the law of conservation of angular momentum, as the change of angular momentum indicates an 

error in the method of calculating the dynamics of the Solar system. Following this, different techniques for the analysis of 

the orbital angular momentum of electromagnetic fields are reviewed and discussed, describing their main advantages and 

disadvantages, and providing key ready-to-use methods for detection. The concluding chapter provides a theoretical 

explanation of photonic orbital angular momentum and explains its distinction from atomic orbital angular momentum. 
Global conservation of angular momentum implies that light must transfer not only its spin, but also its orbital angular 

momentum in order to matter. 

Commercial Crew Program, Space Telescopes and the Global Positioning System 

Graeme N. Lutz 

In series: Space Science, Exploration and Policies 
2019. 232 pp. 

Hardcover: 978-1-53614-980-7. $160.00. 

e-book: 978-1-53614-981-4. $160.00. 
NASA’s Commercial Crew Program is a multi-phased effort that began in 2010. Across the phases, NASA has engaged 

several companies, using both agreements and contract vehicles to develop and demonstrate crew transportation 

capabilities. As the program has passed through these phases, NASA has generally narrowed down the number of 
participants. NASA’s mission is to drive advances in science, technology, aeronautics, and space exploration, and 

contribute to education, innovation, our country’s economic vitality, and the stewardship of the Earth. To accomplish this 

mission, NASA establishes programs and projects that rely on complex instruments and spacecraft. NASA’s portfolio of 
major projects ranges from space satellites equipped with advanced sensors to study the Earth to a telescope intended to 

explore the universe to spacecraft to transport humans and cargo to and beyond low-Earth orbit. 

Magnifying Spacetime: How Physics Changes with Scale 

Daniel Coumbe (Niels Bohr Institute, University of Copenhagen, Copenhagen, Denmark) 

In series: Physics Research and Technology 
2019. 

Softcover: 978-1-53615-319-4. $82.00. 

e-book: 978-1-53615-320-0. $82.00. 
Fundamental physics has now been stuck for almost a century. Ever since the discovery of general relativity and quantum 

mechanics in the early 1900s, the brightest minds in physics have been striving to combine these two paradigms into a 
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single unified theory of quantum gravity, without success. The general consensus is that we are missing a big piece of the 

puzzle. Now, there are exciting new hints coming from fundamental physics research that may finally unlock the enigma of 
quantum gravity, the holy grail of modern physics. Recent results point toward one central idea; the importance of scale 

transformations in physics. Magnifying Spacetime delivers new insights into the role of scale in quantum gravity from the 

cutting-edge of modern research using an accessible and pedagogical style. The ideal complementary text for 
undergraduate and graduate students, this book also serves as an essential resource for professional physicists working on 

related topics. However, the scientifically literate layman should also find this work accessible due to the emphasis on 

conceptual understanding. Daniel Coumbe takes readers on a journey from the basics of scale transformations to the 
frontiers of quantum gravity research, including fractal geometry, minimum length scenarios, the renormalization group, 

Weinberg’s asymptotic safety scenario, causal dynamical triangulations, spontaneous dimensional reduction, and Weyl’s 

modification of Einstein’s general relativity. Isaac Asimov said, “The most exciting phrase to hear in science, the one that 
heralds new discoveries, is not, Eureka! I’ve found it, but, that’s odd!” The recent discovery that the world may be two-

dimensional at extremely small distances, which is one of many striking results covered in this book, certainly counts as 
odd. There is now a small window of opportunity in which to get ahead of the curve by understanding such phenomena and 

developing new theoretical models and predictions, before the coming surge of experimental results. 

Old Problems and New Horizons in World Physics 

Volodymyr Krasnoholovets, Ph.D. (Department of Theoretical Physics, Institute of Physics, 

National Academy of Sciences of Ukraine, Ukraine), Victor Christianto (Satyabhakti Advanced 

School of Theology - Jakarta Chapter, Indonesia) and Florentin Smarandache, Ph.D. 

(Department of Mathematics and Sciences, University of New Mexico, New Mexico, USA) 

In series: Physics Research and Technology 
2019. 
Hardcover: 978-1-53615-430-6. $230.00. 

e-book: 978-1-53615-431-3. $230.00. 

Written by 13 contributors from different regions of the World, this book is a collection of papers written by researchers 
who have been working toward defining new concepts in the sciences for years. Among the new approaches, new views 

have been developed based on the emerging mathematical principles, the observation of possible relationships between 

physical processes, and ideas inspired by firsthand experience penetrating elusive realms. In the frame of the new 
explanatory theoretic models, matter and energy may be different characteristics of a physical system and “equivalence” 

between matter and energy becomes not so obvious. Quantum Mechanics was developed based on the assumption that 

electron mass is constant. Variable electron mass automatically rules out the entirety of quantum mechanics. Electron mass 
can change during chemical and biological processes and then other characteristics modify correspondingly. It is accepted 

that the Special Theory of Relativity (STR) does not contradict quantum mechanics, but in reality, the opposite is true. 

Even for a non-rocket scientist, this contradiction becomes evident with the simplest analysis of energy mass and energy 
equivalence formula. In simple words, the formula assumes that if energy is quantized, mass must be quantized too. How 

do atomic particles know how much mass to convert into energy and keep the same proportion in the conversion? Maybe 

one proton or one neutron converts more mass than his neighbor does! If protons and neutrons can be fragmented and 
divided using the MeV energy order, then why do we need CERN or other large nuclear facilities? Contributors of this 

volume: • George Shpenkov. Institute of Mathematics & Physics, UTA, Bydgoszcz, Poland. • Leonid Kreidik. Minsk, 

Belarus. • Volodymyr Krasnoholovets. Senior Research Scientist, Department of Theoretical Physics, Institute of Physics, 
National Academy of Sciences of Ukraine. Kyiv, Ukraine. • Victor Christianto. Malang Institute of Agriculture (IPM), 

Indonesia. • Florentin Smarandache. Chair of Mathematics and Sciences, University of New Mexico, New Mexico, USA. 

Gallup, New Mexico 87301, USA. • Robert Neil Boyd. Consulting physicist for Princeton Biotechnology Corporation, 
Dept. Information Physics Research. • Adrian Klein. Cognitive neuropsychology, PhD Metaphysical sciences, 

Parapsychological Association, ECAO, ISPE, IQN, AAPS, AAAS. Affiliation: ECAO Aff., Israel. • Akira Kanda. 

Professor of Mathematics and Logic. Omega Mathematical Institute. • Mihai Prunescu. University of Bucharest. • Renata 
Wong. Nanjing University, China. • Anand Biehl. Toronto, Ontario, Canada. • Arnold Gorgels. Mathematical Physics, 

Institute in Potsdam, Member DPG, Germany • Ying-Qiu Gu. School of Mathematical Science, Fudan University, China. 

The Destinies of the Stars 

Author: Svante Arrhenius, Ph.D. Translator: Joens Elias Fries 

In series: Space Science, Exploration and Policies 
2019. 156 pp. 

Softcover: 978-1-53614-956-2. $82.00. 
e-book: 978-1-53614-997-5. $82.00. 

In The Destinies of the Stars the evolution of the stars and planets are traced through the spiral nebula, the gaseous stars, 

the sun, the worlds to be, Jupiter and Saturn, the world, to the final destiny of all, the dead planets, Mercury and Mars. 
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The Heavens Above: A Popular Handbook of Astronomy 

J. A. (Joseph Anthony) Gillet and W. J. (William James) Rolfe 

In series: Physics Research and Technology 
2019. 

Hardcover: 978-1-53615-491-7. $230.00. 
e-book: 978-1-53615-492-4. $230.00. 

It has been the aim of the authors to give in this book a brief, simple, and accurate account of the heavens as they are 

known to astronomers of the present day. It is believed that there is nothing in the book beyond the comprehension of 
readers of ordinary intelligence, and that it contains all the information on the subject of astronomy that is needful to a 

person of ordinary culture. The authors have carefully avoided dry and abstruse mathematical calculations, yet they have 

sought to make clear the methods by which astronomers have gained their knowledge of the heavens. The various kinds of 
telescopes and spectroscopes have been described, and their use in the study of the heavens has been fully explained. 

TECHNOLOGY AND ENGINEERING 

Construction 

Masonry: Design, Materials and Techniques 

Hugo Rodrigues (School of Technology and Management, 

Polytechnic of Leiria, Leiria, Portugal) 

In series: Construction Materials and Engineering 
2018. 226 pp. 

Hardcover: 978-1-53614-532-8. $160.00. 
e-book: 978-1-53614-533-5. $160.00. 

Focusing on the use of masonry in construction, Masonry: Design, Materials and 

Techniques is a book updated with the latest sustainable materials and practices. This 
book emphasizes the use of structural masonry, from the historical masonry and use of 

masonry in historical constructions, the use of masonry in vernacular constructions and 

the use of masonry in recent buildings. It includes such aspects of masonry from 
ancient traditions to the latest advances, materials, and techniques. In each chapter, the 

thematic issues are supported by case studies featuring monumental buildings, low-rise 

buildings with unreinforced masonry, and recent RC buildings with clay masonry. 
Masonry: Design, Materials and Techniques covers the following topics: Materials and 

techniques used in masonry construction, seismic behavior of URM buildings, monumental buildings, monitoring and 

assessment, numerical strategies used for masonry buildings, structural behavior and design of low-rise, wall bearing 
buildings, non-destructive tests in the characterization of masonry walls, vulnerability and sustainability of vernacular 

construction, and codes and design of RC buildings with infill masonry walls. 

“Waste-to-Profit” (W-t-P): Circular Economy in the Construction Industry for a Sustainable 

Future. Volume 2 

Linda Zikhona Linganiso (Senior Lecture, Department of Chemistry, Faculty of Science and 

Agriculture, University of Zululand, KwaDlangezwa, KwaZulu Natal Province, South Africa) 

and Tshwafo Elias Motaung (Associate Professor, Department of Chemistry, Faculty of Science 

and Agriculture, University of Zululand, KwaDlangezwa, KwaZulu Natal Province, South 

Africa) 

In series: Construction Materials and Engineering 
2019. 
Hardcover: 978-1-53614-995-1. $230.00. 

e-book: 978-1-53614-996-8. $230.00. 

The concept of a circular economy in the construction sector captures global material flow through product design, inverse 
logistics, innovation and collaborations. The circulation of the economy takes into consideration global population 

influence, which affects the economy through a variety of construction product flows in particular. The increase in 

consumers means increasing product and services which participate in different waste streams. The emerging sustainable 
development in the construction industry requires the recycling of waste materials to reduce the negative environmental 

impact of construction activities. Accumulation and management of construction wastes is also becoming a major 

environmental and economical concern in many developing countries. Huge volumes of waste generated end up piled on 
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landfill sites or illegally dumped, posing serious health and ecological problems. In the construction industry, recycling of 

waste concrete, masonry, cement, gypsum, to mention but a few, has become an important aspect due to the continued 
increase of construction wastes and depletion of natural aggregates. Why not establish a business system that is specifically 

designed to do much more value addition to the construction wastes and develop products which are not only in demand 

locally but internationally, to encourage exports for maximum financial gain. This book aims to analyze the current 
business model in the construction sector and the current legislation concerning waste management. It also highlights 

efforts required in order to refine the recycling methods in favor of a circular economy in the constuction industry. In 

support of a transition to a low carbon economy, different types of materials which can be produced from the construction 
wastes are indicated including processes which are used to obtain the final products. The market demand including 

penetration of the resulting products are given extensively. Policies and regulations to govern these undertakings are 

highlighted also. The municipalities will learn to redirect the local construction industries on how to avoid dumping at 
landfill sites as the space has currently become an issue. Researchers globally will learn how to go up through the 

Technology Readiness Levels (TRL) from basic research through prototype development and finally up to 
commercialization in projects related to the construction. 

Electrical Engineering 

Analysis and Control of the Chaotic Behavior in a Multi-Cell 

DC/DC Buck Converter 

Karama Koubaâ (National Engineering School of Sfax, University 

of Sfax, Tunisia) 

In series: Electrical Engineering Developments 
2018. 242 pp. 

Hardcover: 978-1-53613-998-3. $160.00. 

e-book: 978-1-53613-999-0. $160.00. 
Multi-cell power converters have been widely used in real applications since they 

circumvent shortcomings of ordinary switching devices due to their ability to support 

high-voltages. In this book, we deal with the case of an N-cell DC/DC buck converter, 
and we present a systematic method to control the voltage across the flying capacitors 

and the current through the load that can be generalized from a two-cell converter to an 

N-cell converter. The system was described by a discrete-time model through some 
simplifying assumptions to derive easily the general model in the form of a recurrence 

equation, which is useful in the design of control laws and exhibits chaotic behavior, 

bifurcations and strange phenomena when applying feedback control methods. In addition, the problem of the windup 
phenomenon, which is caused by the effect of switching, was discussed along with an anti-windup approach that was 

developed and successfully applied to the controlled DC/DC buck converter. A generalization of the various control laws 

adopted and a comparison between the results obtained with these methods were given, including the performance of the 
controlled system and the types of bifurcations encountered. Throughout this work, it has been shown that as the number of 

cells in the converter increases, the complexity of the uncontrolled system model and the closed loop system also increases. 

Providing Reliable Operation of Electric Networks 

Alexander Yu. Khrennikov (Scientific & Research Centre of Federal Grid Company, United 

Energy System, Moscow, Russia), Alexey A. Kuvshinov (Togliatti State University, Togliatti, 

Russia) and Igor A. Shkuropat (Electroshield – TM, Samara, Russia) 

In series: Electrical Engineering Developments 
2019. 

Hardcover: 978-1-53615-422-1. $195.00. 
e-book: 978-1-53615-423-8. $195.00. 

This book presents theoretical and practical aspects of providing reliable electrical network operation by 6 – 500 кV 

voltage. The topics covered includes semiconductor systems for de-icing overhead transmission lines, dispatching solutions 
in power systems by expert systems, partial discharge diagnostics, electrodynamic testing of reactors, an investigation of 

technological breakdowns with damage to power transformers, perspectives for using photothyristors, IGCT and IGBT for 

electrodynamic, programmable static converters for intelligent electrical networks, and digital current transformers for 
digital substations. Chapter 1 describes the serious problem of glacial deposits on overhead transmission lines during the 

autumn-winter period. One of the methods to combat this is melting the glacial deposits on alternating current lines by 

creating short circuits, or direct currents using uncontrolled or controlled rectifier blocks. Chapter 2 discusses the 
expansion of the Automatic Dispatch Control System for substations and electrical networks using intelligent subsystems 

based on the technology of expert systems. Chapter 3 presents an application's experience with monitoring the electric 

activity of the partial discharges into the insulation of transformers, data on electrical tests in autotransformer windings, 
and testing XLPE cables. Chapter 4 shows the thermal and electrodynamic tests of reactors on the reliability and durability 

of windings during the passage of short-circuit currents, serving as a tool for improving the reliability of their design. 
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Chapter 5 investigates a technological breakdown with damage to power transformers, which is a difficult task, and is 

performed to improve the reliability of the power supply. Chapter 6 shows diagnostic and mathematical models of the 
windings of the high-voltage transformers and reactors. Mathematical models of winding radial and axial deformations are 

also calculated. Chapter 7 provides the comparative characteristics of switching capabilities of photothyristors, lockable 

thyristors IGCT, and high-power transistors IGBT, taking into account the specific operating conditions in the composition 
of the high-voltage high-current semiconductor key (HHCSK) during electrodynamic tests. In Chapter 8, the author 

considers the basic operations of implicative algebra for the choice of the logical-algebraic modeling of static converters, 

provided that the objective and predicate variables are identified with the parameters of the energy and information 
processes. Chapter 9 presents controlled reactor-transformers with reduced high current harmonics and the calculation of 

parameters of the active parts of transformers. Finally, chapter 10 presents the results of designing a device for calculating 

the current on digital current transformers, based on the Faraday Effect. This book is based on the author’s previous 
research, including more than 240 scientific and technical publications. 

The Control of the Pumping Complex Electric Drive in Non-

Steady Operation States 

Mykhaylo V. Zagirnyak, Tetyana V. Korenkova, Oleksandr O. 

Serdiuk, Oleksii M. Kravets, Viktoriya G. Kovalchuk (Kremenchuk 

Mykhailo Ostrohradskyi National University, Kremenchuk, 

Ukraine) 

In series: Electrical Engineering Developments 
2019. 278 pp. 

Hardcover: 978-1-53615-017-9. $230.00. 

e-book: 978-1-53615-018-6. $230.00. 
Modern pumping complexes (PC) represent complicated power-consuming 

technological systems including one or several pumping units (PU) operating in 

parallel for the common manifold, a network of pipelines with the installed stop-control 
and safety valves. The presented monograph contains theoretical and experimental 

research on the improvement of energy efficiency and reliability of PC functioning 

with the use of the fundamental postulates of the classical theory of electrical engineering, hydrodynamics, electric drive, 
the methods of finite elements, approximation and optimization, and the theory of Fourier series. 

Electronics 

Adaptive Filtering: Principles, Concepts and Applications 

Md. Zia Ur Rahman, Ph.D.(Department of Electronics and 

Communication Engineering, Koneru Lakshmaiah Education 

Foundation, Green Fields, Vaddeswaram, Guntur, A.P., India) 

In series: Electronics and Telecommunications Research 
2019. 220 pp. 

Hardcover: 978-1-53614-783-4. $160.00. 
e-book: 978-1-53614-784-1. $160.00. 

This book titled Adaptive Filtering: Principles, Concepts and Applications covers 

principles, concepts and applications of adaptive filtering. The development of adaptive 
filtering started in 1976 and widely developed over different application areas. It is 

certainly not our ambition to cover everything of adaptive filtering principles and 

applications. Rather, this edited book features the latest methodological, technical and 
practical progress on promoting the successful use of adaptive filtering principles and 

applications, which are more useful in the current day scenario. The book contains ten 

chapters contributed by the experts in the area of adaptive filtering throughout the 
world. The various applications addressed are MIMO receivers, adaptive exon prediction for DNA analysis, beam steering 

for smart antennas for mobile applications, telecardiology systems, physiological signal analysis, brain computer interface 

applications, speech signal conditioning, filtering thoracic electrical bio-impedance, and inter symbol interference 
cancellation in wireless communication systems. The intended audience of this book will mainly consist of researchers, 

research students and practitioners in adaptive filtering and applications. The book is also of interest to researchers and 

industrial practitioners in areas such as algorithm developers, biomedical engineering, biomedical instrumentation, VLSI 
circuits design, and embedded systems. This edited book will present research outcomes on theoretical and technical issues 

related to real time applications. 
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Energy 

Alternative Energy Systems in Buildings 

Antonio Colmenar Santos, Enrique Rosales Asensio and David 

Borge Diez (Industrial Engineering Higher Technical School, 

Spanish University for Distance Education (UNED), Madrid, Spain) 

In series: Energy Policies, Politics and Prices 
2019. 160 pp. 

Softcover: 978-1-53614-203-7. $82.00. 
e-book: 978-1-53614-400-0. $82.00. 

The main objective of this book is to evaluate alternative energy systems in buildings 

regardless of their location and climatic conditions. To do so, evaluations have been 
conducted in temperate and marine weather conditions in developed countries like 

Germany; in a semiarid climate in Spain; and in a humid subtropical climate in Brazil. 

Over the past few years, the use of passive cooling and heating technologies has 

become more common for reducing the energy consumption of buildings. However, 

these technologies are not often used for some building systems. Buildings intended for 

children or the elderly are often climatized to improve indoor thermal conditions. In 
this book, a cost reduction in climatization based on passive systems is proposed and studied. Building site optimization is 

performed to improve thermal behavior. To achieve this, computational fluid dynamics tools have been used. The 

integration of these passive systems allows the peak power demand to be reduced by up to 50% and the yearly energy 
consumption to be reduced by approximately 40%. These reductions are studied for conventional and renewable energy 

systems, showing that passive systems provide better thermal comfort and reduce initial investment and energy 

consumption, making low-cost buildings feasible. 

Can Biofuels Alleviate the Energy and Environmental Crisis? 

Indra Neel Pulidindi and Aharon Gedanken (Department of Chemistry, Bar-Ilan University, 

Ramat Gan, Israel) 

In series: Energy Science, Engineering and Technology 
2019. 

Hardcover: 978-1-53615-050-6. $195.00. 

e-book: 978-1-53615-545-7. $195.00. 
Climate change is one of the major challenges society is facing currently. Major spheres of human activity such as health, 

environment, agriculture, economy, transportation and education were adversely affected because of climate change. 

Environmental pollution owing to the indiscriminate and ever-increasing consumption of fossil-based resources is the main 
factor contributing to climate change. Use of fuels produced from renewable sources like biomass cause reduction in CO2 

emission and guarantee sustainable energy and a clean environment. The problems of environmental deterioration, as well 

as energy demands, could be alleviated by the paradigm shift to the use of biofuels from fossil fuels. Innovative strategies 
were recently developed for the exploitation of biomass for biofuels production. The concept of biomass itself is being 

understood in an unconventional sense in a way that apart from terrestrial plant resources, marine macroalgae, freshwater 

microalgae, industrial emissions like CO2, organic remains like glycogen are being explored as feedstock for biofuels 
production. Biofuel production strategies are also undergoing drastic changes like the use of solar radiation, sonochemical, 

microwave and accelerated electron beam irradiations to meet the fuel demand and to make the biomass conversion 

processes more energy- and atom-efficient and sustainable. The objective of the compilation of the book titled “Can 
Biofuels Alleviate The Energy & Environmental Crisis?” is to reach out to policy makers, scientists, industrialists, and 

students with a message as well as scientific strategies for alleviating the twin problems of energy and environmental crisis 

posing a threat to future generations. The book comprises of seven judiciously designed chapters focused on producing 
biofuels (biodiesel, bioethanol, formic acid, synthesis gas, methane, and ethylene) and biochemicals (glucose, levulinic 

acid) using feedstock as diverse as lignocellulosic terrestrial biomass, marine macroalgae, glycogen, and CO2. Biomass is 

an ideal substitute to fossil mass as almost all the products derived from conventional refinery could be produced in a 
biorefinery using biomass as a carbon source. In addition to being sustainable, the biorefinery facilities are environmentally 

benign. The biomass conversion strategies proposed in this book facilitate the paradigm shift from fossil-based to biobased 

industries and help the proliferation of biorefinery facilities in the 21st century, offering a pathway for the alleviation of the 
problem of climate change. 
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Energy Policies: Issues and Legislation 

Doug Higgins 

In series: Energy Policies, Politics and Prices 
2018. 203 pp. 

Softcover: 978-1-53614-485-7. $95.00. 
e-book: 978-1-53614-486-4. $95.00. 

This book is a compilation of CRS reports on energy policies. Some topics discussed herein include the energy-related 

research and development of coal-based synthetic petroleum and atomic bombs, oil- and gas-related wells are, the Atomic 
Energy Act, the Federal Energy Regulatory Commission, energy tax provisions, the Clean Power Plan, Section 201 

safeguard actions and the Low Income Home Energy Assistance Program. 

Ethanol as a Green Alternative Fuel: Insight and Perspectives 

Helen Treichel (Federal Universisty of Fronteira Sul, Erechim, RS, Brazil), Sérgio Luiz Alves 

Júnior (Laboratory of Biochemistry and Genetics, Federal University of Fronteira Sul, Campus 

Chapeco, SC, Brazil), Gislaine Fongaro (Laboratory of Microbiology and Bioprocesses, Federal 

University of Fronteira Sul, Campus Erechim, RS, Brazil) and Caroline Müller (Laboratory of 

Biochemistry and Genetics, Federal University of Fronteira Sul, Campus Chapeco, SC, Brazil) 

In series: Renewable Energy: Research, Development and Policies 
2019. 
Hardcover: 978-1-53615-719-2. $230.00. 

e-book: 978-1-53615-720-8. $230.00. 

In face of the increasingly obvious need to ensure the sustainability of the environment, alternative and renewable energy 
sources are no longer just the concern of environmentalists and have become commitments of governments virtually 

everywhere in the world. In this context, ethanol emerges as an excellent substitute for petroleum derivatives. This green 

alternative fuel is sustained by its own burning because when CO2 serves as a carbon source for the growth of plants, it 
will allow the carbohydrates to be fermented. In addition, currently different generations of this fuel are being proposed, 

considering the utilization of their own waste. However, challenges still need to be overcome to enable the second, third 

and fourth generations of ethanol. At the same time, other renewable fuel alternatives emerge to compete with it. The 
automobile industry, for example, has been developing new engines, hybrids or not, that can be powered by electricity or 

H2. In this regard, this book addresses, under different aspects, the main strategies to surpass the remaining obstacles, as 

well as the advantages and disadvantages of ethanol as a fuel of the future. In this context, the “Ethanol as a Green 

Alternative Fuel” book shows present and future scenarios about bioethanol and perspective in their chain, considering the 

economic and environmental impact mitigations approach. 

Heat Pumps: Performance and Applications 

Tea Espenson 

In series: Energy Science, Engineering and Technology 
2018. 191 pp. 

Softcover: 978-1-53614-341-6. $95.00. 

e-book: 978-1-53614-342-3. $95.00. 
In this collection, the authors evaluate the thermal performance of a ground source heat pump (GSHP) system for cooling a 

typical household in Tunisia. For this purpose, a complete GSHP system model was built by using TRNSYS simulation 

program, taking into account the hot climatic conditions of northern Tunisia. The authors also discuss metal organic 
framework (MOF) material, a new class of adsorbent material that has high surface area, high pore volume, highly tunable 

structural properties and uniform pore size. Heat powered adsorption heat pumps offer the advantage of using waste heat 

sources and renewable thermal energy, thus reducing fossil fuel consumption and CO2 emissions. The following chapter 
presents the major situations where heating and cooling demands could occur simultaneously and be satisfied by heat 

pumps. The heat pump performance expressed in terms of coefficient of performance and exergy efficiency is then 

presented for the subcritical vapor-compression thermodynamic cycle. Finally, the integration of such systems in buildings 
and processes is discussed. Next, the authors seek to demonstrate some antecedents of and technical information on GHPS 

(Geothermal Heat Pump Systems) on the world, and particulary Mexico. The results of the included study show that sand 

temperature depends on physical parameters such as grain size, grain shape, quarzt grains amount, moisture content and 
grain color. The final chapter describes alternative options for heat pump placement indoors and outdoors. The described 

examples focus on the modelling and measurement of noise levels resulting from heat pumps in the project designing stage 

and the operation stage. 
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Liquid Fuels as Jet Fuels and Propellants: A Review of their 

Productions and Applications 

Mohammad Hossein Keshavarz, Ph.D. (Department of Chemistry, 

Malek-Ashtar University of Technology, Shahin Shahr, Iran) 

In series: Energy Science, Engineering and Technology 
2018. 175 pp. 

Softcover: 978-1-53614-311-9. $82.00. 
e-book: 978-1-53614-312-6. $82.00. 

In recent years, it has been important for scientists and chemical industries to introduce 

and develop new liquid fuels as jet fuels and propellants for propulsion purposes. 
Different aspects should be considered for the selection of a good candidate such as 

combustion performance, desired physical properties, noncarcinogenic and less 

toxicity. New synthetic hydrocarbon fuels with favorable combustion performance and 
physical properties have been considered as desirable jet fuels. They can be used in 

aircrafts such as military jets because of their higher volumetric energy density. A 

liquid-propellant rocket uses liquid propellants for propulsion. Liquid propellants 
should have the desirable properties of high energy density per unit mass, high specific impulse, and short ignition delays. 

Hypergolic propellants as important classes of liquid propellants are characterized by spontaneous reaction upon fuel and 

oxidizer mixing and high energy yield. Moreover, they should be relatively ignitable and have a small ignition time delay. 
This book reviews some efforts that have been done to introduce new candidates to replace conventional hydrazine fuels 

because they are acutely toxic and suspected carcinogens, costly safety precautions and handling procedures are required. 

This book reviews the latest advances in liquid fuels, which may be used as jet fuels and liquid propellants. Important 
properties for assessment of a suitable liquid are demonstrated. This book can be used for graduate students in the field of 

chemistry and chemical engineering. It may also be useful for scientists and researchers who work on the development of 

new liquid fuels with high performance as well as those that are noncarcinogenic or have less toxicity. 

Novel Systems and Applications in Clean Energy 

Antonio Colmenar Santos, Enrique Rosales Asensio and David 

Borge Diez (Industrial Engineering Higher Technical School, 

Spanish University for Distance Education (UNED), Madrid, Spain) 

In series: Energy Science, Engineering and Technology 
2018. 200 pp. 
Softcover: 978-1-53614-206-8. $95.00. 

e-book: 978-1-53614-319-5. $95.00. 

This book acts as a reference that provides readers with the broadest available single 
volume coverage of leading edge advances in the development and optimization of 

clean energy technologies. One of the objectives of this book is to conduct a primary 

energy analysis and economic evaluation of solar thermal and photovoltaic cooling 
systems used for air conditioning in office buildings that apply simulation systems. Due 

to the climatic conditions that influence the performance of these two systems, the 

comparison is made for three different climates corresponding to Palermo, Madrid and 
Stuttgart. For each climate, the same geometry and dimensions of a building are 

considered, but with different user profiles and construction. Consequently, different heating and cooling loads – twelve 

cases in total – are taken into consideration. Another purpose of this book is to highlight water consumption as a key design 
parameter in determining the most convenient cooling system and selecting the most appropriate location for Solar 

Parabolic Trough (SPT) plants. Considering the importance of water in guaranteeing environmental sustainability, a review 

of water consumption parameters is presented, and water consumption in the SPT plants that are in the planning stages for 
southern Spain are analyzed as examples. The selected region for the present study is exposed to high horizontal solar 

irradiance, undergoes large seasonal weather fluctuations (prolonged droughts) and is located far from the coast 

(determining the site’s topography and soil availability). These characteristics demonstrate that water consumption is one 
of the decisive factors for the construction of new solar plants in similar locations worldwide, in addition to other 

considerations such as capital cost or plant efficiency. 

Spacetime Energy: A Twenty First Century Perspective 

B. G. Sidharth (Director, B. M. Birla Science Centre, Adarsh Nagar, Hyderabad, India) 

In series: Energy Science, Engineering and Technology 
2019. 

Hardcover: 978-1-53615-585-3. $160.00. 

e-book: 978-1-53615-586-0. $160.00. 
The anthology titled “Spacetime Energy: A Twenty First Century Perspective” encompasses novel and avant garde ideas 

that delineate the intrinsic nature of spacetime and several of its aspects. The collection of papers epitomizes the 

fundamental aspects of the physical world. For instance, the authors have considered the affine connection between 
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gravitation and electromagnetism. The noncommutative nature of spacetime has also been elaborated in connection with 

gravitation and electromagnetism and also in terms of monopoles. On the other hand, the rudimentary nature of the zero 
point field or the field of the vacuum has also been considered to describe the 2-state asymmetries that are found in nature. 

Several interesting models have been considered to get a novel perspective on the nature of the universe we live in; the 

importance of dark energy has been implied therein. The authors have also considered the phenomenon of photoelectric 
effect in case of grapheme and other similar crystals. A new formula has also been found for the conductance in case of 

carbon nano tubes. Ultra-high energy fermionic behavior has been elaborately discussed from a novel perspective and the 

anomalous gyromagnetic ratio of the electron has also been elucidated on the pedestal of the noncommutative nature of 
spacetime. Resorting to an altogether different approach, the nature of symmetry breaking and the details related to the 

relevant Lie algebras has also been discussed. Essentially, the collection of works provides a broad range of conceptual 

understanding of the universe, both in the macroscopic and the microscopic scale. Nevertheless, the reader should find the 
works to broaden their view of the physical world that exists around us. 

Technologies and Applications for Fuel Cell, Plug-in Hybrid, and 

Electric Vehicles 

Antonio Colmenar Santos, Enrique Rosales Asensio and David 

Borge Diez (Industrial Engineering Higher Technical School, 

Spanish University for Distance Education (UNED), Madrid, Spain) 

In series: Energy Science, Engineering and Technology 
2019. 214 pp. 

Hardcover: 978-1-53614-205-1. $160.00. 
e-book: 978-1-53614-373-7. $160.00. 

This book develops a novel and simple, yet rigorous methodology that, by means of 

basic techniques and tools available to any engineer, enables the study of solar 
concentrator performance parameter scattering on the control of the solar field outlet 

temperature. Several simulations are performed considering a realistic solar field 

comprised of a large set of solar collectors with slight differences in performance. Sets 
of scattered parameter distributions are randomly assigned to the collectors in the solar 

field. Sensitivity analysis of solar field behavior is then performed in terms of the 

distribution of the performance parameters of the solar collectors, followed by a comparison between different 
configurations of the solar field according to the number of subfields. The latter is of great interest in order to evaluate the 

effect of a subfield number on the ability of the solar field’s operator to control the temperature of the solar field when a 

flow control valve is not available in each loop. As a special feature, this book proposes a new model for characterizing the 

energetic behavior of grid connected PV inverters. The model has been obtained from a detailed study of the main loss 

processes in small size PV inverters in the market. The main advantage of the used method is to obtain a model that 

comprises two antagonistic features, since both are simple, easy to compute and apply, and accurate. One of the main 
features of this model is how it handles the maximum power point tracking (MPPT) and its efficiency: Concerning both 

parts, the model uses the same approach and is achieved by two resistive elements which simulate the losses inherent to 

each parameter. This makes this model easy to implement, compact and refine. The model presented here also includes 
other parameters, such as the start threshold, standby consumption and islanding behavior. As an example, the model has 

been implemented in the PSPICE electronic simulator, and this approach has been used to teach grid-connected PV 

systems. The use of this model for the maintenance of working PV facilities is also shown. 

The Future of Energy: Prospective Scenarios on EU-Russia Relations 

Carla Fernandes (Departamento de Estudos Políticos, Universidade NOVA de Lisboa, Lisboa, 

Portgual) and Teresa Rodrigues (Portuguese Institute of International Relations, NOVA 

University, Lisbon, Portugal) 

In series: Energy Policies, Politics and Prices 
2019. 

Hardcover: 978-1-53615-608-9. $195.00. 

e-book: 978-1-53615-609-6. $195.00. 

This book presents the main conclusions reached by the academic project “Geopolitics of Gas and the Future of the Euro-
Russian Relations (Geo4GER).” This project is being developed at IPRI — Portuguese Institute of International Relations, 

NOVA University, an academic research institute dedicated to advanced studies in Political Science and International 

Relations, of NOVA University of Lisbon, Portugal. Energy security is a key issue on the international political agenda, a 
prerequisite for political stability and economic development and an indivisible part of a state’s overall security. For 

Europe, the high-energy insufficiency is a major challenge, given its dependence on external sources, especially from 

Russia, the lack of diversification of energy sources, and the poor branch of its transmission network. For Russia, energy 
has been a geopolitical factor of power and a potential strategic vector to its re-emergence as a great power in the 

international system. However, in terms of energy, Russia also faces some long-term challenges, given the fall of its 

production and the low competitiveness of its gas, which is currently saved from the market where competition can hardly 
enter. Given this scenario, and also the increasingly important role in the political and strategic discussion of energy issues 
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between Europe and Russia, it becomes relevant to diagnose the past and the present to forecast the medium and long term 

future (2030), taking into account the expected changes in the geopolitical and energetic environment, and the 
characteristics and dynamics of European-Russian relationship, including its energy interdependence and the energy 

policies and strategies outlined by Europe and Russia. 

The Renewable Fuel Standard: Overview and Implementation Issues 

James McDonald 

In series: Energy Policies, Politics and Prices 
2019. 317 pp. 

Hardcover: 978-1-53615-075-9. $195.00. 

e-book: 978-1-53615-076-6. $195.00. 
Established by Congress as an amendment to the Clean Air Act, the Renewable Fuel Standard (RFS) mandates that U.S. 

transportation fuel contain a minimum volume of renewable fuel. The mandated minimum volume increases annually and 

must be met using both conventional biofuel (e.g., cornstarch ethanol) and advanced biofuel (e.g., cellulosic ethanol). For a 
renewable fuel to be applied toward the mandate, it must be used for certain purposes (transportation fuel, jet fuel, or 

heating oil) and meet certain environmental and biomass feedstock criteria. 

Environmental Engineering 

Aqueous Two-Phase Systems: Properties, Functions and Advantages 

Vangelis Anatolijs Xanthopoulos 

In series: Environmental Science, Engineering and Technology 
2018. 126 pp. 
Softcover: 978-1-53614-241-9. $82.00. 

e-book: 978-1-53614-242-6. $82.00. 

Aqueous Two-Phase Systems (ATPS) have been used since their discovery for the isolation of a large number of different 
biological materials, such as animal and plant cells, microorganisms, viruses, cellular organelles such as chloroplasts, 

mitochondria, membrane vesicles, and also in the purification of proteins and nucleic acids. In Aqueous Two-Phase 

Systems: Properties, Functions and Advantages, the authors begin by discussing the benefits of these systems. The 
following chapter presents the main forms of the purification of lipases from aqueous biphasic systems, addressing and 

discussing the fundamentals for the formation, use and optimization of these systems applied in the biotechnological 

context. The authors address the basis of aqueous-biphasic systems, aqueous two-phase systems for enzymatic purification, 

purification of lipases and combined uses of aqueous two-phase systems. The most important experimental parameters that 

affect the efficiency of metal ions extraction in aqueous PEG-based two-phase systems are examined to provide a starting 
point in the design of a suitable system for the extraction of metal ions. Compared to the conventional solvent extraction, 

which uses toxic, flammable and volatile organic solvents and can be quite expensive, the extraction in aqueous PEG-based 

two-phase systems is considered a more environmental friendly and economically viable method. Also in this compilation, 
an overview about application of ATPSs in microstructured devices is provided. Microstructured devices offer potential 

benefits due to well-defined high specific interfacial areas available for heat and mass transfer. These areas increase 

transfer rate and enhance yield, selectivity and process control. The application of ATPSs in Micro Total Analysis Systems 

(μ-TAS) is described as well. 

Current Concerns in Environmental Engineering 

S. A. Abbasi and Tasneem Abbai (UGC Emeritus Professor, Centre 

for Pollution Control and Energy Technology, Pondicherry 

University, Kalapet, Puducherry, India) 

In series: Environmental Science, Engineering and Technology 
2018. 328 pp. 
Hardcover: 978-1-53613-920-4. $230.00. 

e-book: 978-1-53613-921-1. $230.00. 

Current Concerns in Environmental Engineering is a treatment of 15 topics of great 
contemporary relevance by bestselling author S. A. Abbasi. Each topic is covered from 

its basics to its global application in a highly concise and compact yet exceedingly clear 

and lucid style. The coverage has a wide sweep, reflective of the great diversity and 
complexity of challenges presently faced by the Earth’s environment. Some of the 

biggest existence-threatening questions are also addressed in this book ─ for example: 

Is renewable energy as safe for the world as is believed? Can technology make the 
present paradigm of development sustainable? Will a shift to renewables halt global 

warming? Is fossil fuel decarburization really workable? Current Concerns in Environmental Engineering would enhance 
the comprehension of undergraduate and graduate students while giving them a worldview that formal textbooks generally 
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fail to do. The book will be exceedingly useful to teachers and researchers due to the fresh insights it can give and the 

innovative thinking it can stimulate. The book is profusely illustrated with dramatic as well as aesthetically pleasing 
visuals. Besides capturing the interest of the reader the visuals also enhance the reader’s comprehension and appreciation 

of the text. 

Machinery 

Mechanical Design, Materials and Manufacturing 

Sandip A. Kale(Mechanical Engineering Department, Trinity 

College of Engineering and Research, Pune, India and Technology 

Research and Innovation Centre, Pune, India) 

In series: Mechanical Engineering Theory and Applications 
2019. 324 pp. 

Hardcover: 978-1-53614-791-9. $230.00. 

e-book: 978-1-53614-792-6. $230.00. 
Though the developments in the field of electronics and digital industries are 

significant, the importance of the basic mechanical industry remains always on the top 

side. The purpose of this book is to present some advanced research studies on 
mechanical design, materials and manufacturing. The first chapter presents an analysis 

of a novel force transducer which has a special shape that allows strategic placement of 

the strain gauges and senses axial forces by ignoring the moments. The second chapter 
explains the basic principle of calculation and analysis of the defective structure of 

solids. The third most interesting chapter presents advanced methods used in molecular 

dynamics simulation of macromolecules. Chapter Four explores an extended method of mathematical modelling of 
Freudenstein-Chebyshev approximation theory for sigmoidal function applied to four and five precision points. Chapter 

Five presents an algorithm to find the transfer vertex of a given epicyclic gear train. In the sixth chapter, an analytical study 

(using ABAQUS/CAE) on the strengthening of the beam-column joint under seismic conditions using carbon fiber 
reinforced polymer (CFRP) sheets has been carried out. Chapter Seven discusses preparation, properties and applications 

of nanomterials, ceramics and bioceramics. Chapter Eight discusses the fluorescence of atomic hydrogen in aqueous media. 

Chapter Nine presents a methodology to design, develop and simulate a twin spindle turning special purpose machine 
based on the data collected from hydraulic, pneumatic, and electro pneumatic data which will serve as low cost automation. 

The last chapter is about the estimation of axial force in incremental sheet metal forming. 

Manufacturing 

Lean Manufacturing: Implementation, Opportunities and Challenges 

Francisco J. G. Silva (Department of Mechanical Engineering, ISEP - School of Engineering, 

Polytechnic of Porto, Portugal) and Luís Carlos Pinto Ferreira (Department of Mechanical 

Engineering, ISEP - School of Engineering, Polytechnic of Porto, Portugal) 

In series: Manufacturing Technology Research 
2019. 
Hardcover: 978-1-53615-725-3. $310.00. 

e-book: 978-1-53615-726-0. $310.00. 

The paradigm of manufacturing is undergoing a major evolution throughout the world. The use of computers, the Internet 
and new challenges related to the Industry 4.0 have changed the way we engineer and manufacture products. Improving 

production with Lean Thinking is an evolution of a traditional approach in order to improve its processes to remain 

competitive in the global market. Lean Manufacturing is a multidimensional approach that embraces a wide variety of 

management practices in a unified system. These practices contain, quality systems, team work, and supplier management, 

among others. Nowadays, other practices have been adopted such as human factors and ergonomics. This book presents 
contributions of Lean Manufacturing applications in the world development and is intended to provide a comprehensive 

view of issues related to this area, with a specific focus on lean engineering principles; it is full of practical production 

examples of how Lean Thinking can be applied effectively to production systems. This work was conceptualized for an 
audience of graduate students mainly; however, it can also be consulted by engineers and company managers who seek 

state-of-the-art applications on Lean Manufacturing within a wide diversity of scenarios and conditions. The book, 

organized into 17 chapters, is intended to be an excellent source for dissemination of applied researches, lean concepts, and 
practices that have been successfully applied in the developing world domain. The book is also an excellent example of 

academy purpose with collaboration between different institutions from different countries that provide a global approach. 
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Scientific Research and Manufacturing: Potential India Growth 

Story 

B.M. Suri (Bhabha Atomic Research Centre, Mumbai, India) 

In series: India: Economic, Political and Social Issues 
2019. 308 pp. 
Hardcover: 978-1-53615-230-2. $230.00. 

e-book: 978-1-53615-231-9. $230.00. 

The inability of developing countries to charter a course for technology development 
and deployment, independent of developed countries, leads to a continued monopoly of 

developed countries in the high technology sector. This reality has pushed developing 

countries up a ladder of technology growth, and this book discusses how India should 
address these challenges. It will be interesting to witness how the narrative evolves in 

the context of the development of several potentially disruptive technologies, and the 

onset of the so-called industrial revolution 4.0. This challenge may manifest itself 
differentially for developing and developed countries, in regards to their contrasting 

levels of technology development, employment scenarios, and populations, but in this 

text, the unique challenges of India are analyzed. The challenge of disruptive technologies is daunting for a country like 
India, with a large, unskilled population. India symbolizes the types of problems which many developing countries face, 

but also provides hope and could act as a bridge between different levels of technology development. On one hand, the 

county’s workforce is known to be major provider of IT solutions to the developed world, and on other hand, it produces 
and exports cheap generic medicines to the world’s poorest countries. However, the challenge of disruptive new 

technologies is quite significant, and may necessitate a bold and imaginative response from its scientific establishments, 

STEM Higher Education system, industries, and policy makers. Policy makers may have to shed off some of their legacies 
and cultural mindsets to genuinely encourage innovation and attract as well as retain talent, even in the face of competition 

from developed countries. This book suggests that several developing countries facing similar technology or development 

challenges should join hands. Many of these closely interlinked issues are discussed, and the book aims to stimulate 
discussion between the diverse players such as those in the sciences, technology, STEM HE, Government policy making, 

entrepreneurship as well as and business. 

Materials Science 

Advances in Materials Science Research. Volume 33 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2018. 294 pp. 
Hardcover: 978-1-53614-313-3. $250.00. 

e-book: 978-1-53614-314-0. $250.00. 

Piezoelectricity is the generation of electrical charge in response to mechanical stress and vice versa. In this compilation, 
bismuth-based ceramics having chemical formula 0.96[{Bi0.5 (Na0.84K0.16)0.5}1-xLix(Ti1-yNby)O3]–0.04SrTiO3 

(BNKLiTN–ST) with x=y = 0–0.030 were synthesized by a conventional solid-state reaction method, and a stack-type 

multilayer actuator was fabricated by using optimal composition. The effect of Li and Nb co-substitution on structure and 
electrical properties of BNKT–ST ceramics was explored. The extracellular matrix is composed of various types of 

proteins and carbohydrates, and the compositions are different according to tissue type and developmental and pathological 

states. The authors compare the advantages and disadvantages between tissues/organs-derived decellularized matrices and 
cultured cell-derived decellularized matrices. In addition, recent studies on understanding extracellular matrix roles with 

cultured cell-derived decellularized matrices are introduced. The aim of the following work is to perform a detailed 
investigation of the evolution of dislocation substructure during hot deformation of austenite within a dynamic recovery 

regime using transmission electron microscopy. A 22Cr-19Ni-3Mo (wt.%) model austenitic stainless steel was used as an 

experimental material and the deformation was performed in torsion at 900 C at a strain rate of 0.7 s-1 to several strain 

levels. Carbon-based materials have gained tremendous attention owing to their widespread application in catalytic, 

electrochemical, and energy storage systems. Among them, carbon aerogels are a new type of nanomaterial: a porous 

carbon material with a three-dimensional (3D) network. The authors present various types of carbon aerogels and synthetic 
strategies to fabricate them. The applications of carbon aerogels such as catalysis, energy storage, hydrogen storage and oil 

cleanup are comprehensively discussed. The well-documented health benefits of tannic acid, along with its low cost has 

attracted significant interests from researchers. As such, this compilation also discusses the complexation between tannic 
acid and proteins leading to fabrication of biodegradable protein-tannic acid multilayers. The section further explains the 

different fabrication and characterization techniques, the factors behind the formation of soluble and insoluble complexes, 

the multilayers’ physicochemical properties. Next, the authors present a research review, regarding the study of stress 
concentration in fiber reinforced polymer composites, made by different authors. These materials, composed of a matrix 

and fibers, have a mechanical behavior that depends on the mechanical characteristics of each of them and the orientation 

of the fibers, variables that are considered in this review, which are evident in the stress concentration due to geometric 
discontinuities, which can be located in different ways. Later, one chapter discusses the synthesis and thermal 
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diffusivity/conductivity of dysprosium zirconate, cerate and hafnate as a new type of material with pyrochlore/fluorite 

lattices to replace conventional yttria stabilized zirconia ZrO2 × Y2O3 in thermal barrier coatings systems for aircraft gas 
turbines. The necessity to develop new material solutions for thermal barrier coatings systems is related to the increased 

outlet temperature in gas turbines. The temperature and dislocations distributed in Liquid-Phase-Pulse-Impact Diffusion 

Welding welded joints of aluminum matrix composite SiCp & Al2O3p/AlMg1SiCu is also investigated. Results show that 
the area between the solid phase and liquid phase increases with welding temperature increment; the internal stress at 

interface of SiCp/AlMg1SiCu releases to improve the strength of welded joints attractively, and more. Finally, a 

generalized phenomenological model is developed which describes the process of fragmentation of polycrystalline 
structure of metals/alloys during severe plastic deformation. This model has been generalized to achieve the stated goal. 

The grain boundaries and dislocations that are responsible for the formation of the fine-grained structure and the limit of 

the plastic are considered as the main structural defects. 

Advances in Materials Science Research. Volume 34 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2018. 242 pp. 

Hardcover: 978-1-53614-423-9. $250.00. 

e-book: 978-1-53614-424-6. $250.00. 

Advances in Materials Science Research. Volume 34 begins with a review of results on the modelling of the plasma-
assisted growth of vertically aligned carbon nanostructures (VACNs). Growth of carbon nanofibers, single-walled carbon 

nanotubes and other carbon nanostructures are considered, as well as studies that use the mechanistic models based on 

mass balance equations for species. Next, data on the application of Rayleigh and Mandelstam-Brillouin scattering 
(RMBS) spectroscopy to controlling the elastic, elasto-optic, optical parameters of inorganic glasses, crystals, and glass-

crystalline materials is reviewed. The possibilities of using RMBS spectroscopy for research and development of materials 

for optical and electro-optical fiber drawing, as well as glasses doped with rare earth ions and quantum dots, are 
considered. The authors go on to propose that the purification of graphene from heavy metals can be performed by 

bombardment with noble gas clusters. The method of molecular dynamics is used to study the removal of copper, lead, and 

mercury from graphene by irradiating the target using a beam of Ar13 or Xe13 clusters with energies of 5–30 eV at angles 
of incidence 0°, 45°, 60°, and 90°. As an indispensable component of future flexible electronics, flexible resistive 

switching memories have recently garnered great interest globally. As such, a comprehensive review on the recent progress 

in this field is presented with a particular emphasis on materials and devices. A short discussion on the current challenges 
and future prospects of flexible resistive switching memories is also provided. Following this, the authors aim to present a 

comprehensive examination of the different catalysts used in hydroisomerization reactions, focusing: the acid support, 

mainly zeolites, the precious metals that offer the hydrogenating sites and the methodologies used to produce effective 

bifunctional catalysts. The catalysts used in industrial refining processes as well as new research trends are surveyed. A 

fast, efficient and versatile route for the synthesis of 4,4’-diaminotriarylmethanes using Sr(DS)2 as a Lewis acid-surfactant-

combined catalyst (LASCs) in the presence of N,N-dimethyl aniline and aryl aldehydes is reported in closing. LASCs not 
only act as a Lewis acid to activate substrate molecules, but also serve as a surfactant to form stable colloidal dispersion 

systems with organic substrates. 

Advances in Materials Science Research. Volume 35 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2018. 247 pp. 

Hardcover: 978-1-53614-720-9. $250.00. 

e-book: 978-1-53614-721-6. $250.00. 
Advances in Materials Science Research. Volume 35 opens with an examination of the effect of bismaleimides based on 

the Diels-Alder reaction mechanism on high performance aerospace carbon fibre reinforced plastics. More precisely, the 

interlaminar fracture toughness of unidirectional bismaleimide modified composites and their healing capabilities were 
measured under mode I and mode II fracture loading conditions. Following this, polyacrylonitrile nanofibers are first 

obtained from polyacrylonitrile in dimethylformamide by electrospinning. Then, the carbon nanofibers are obtained by 

calcination of polyacrylonitrile nanofibers. Additionally, the capacity of these materials to promote oxygen reduction 
reaction is evaluated. As new sorbents are developed for purifying gases or liquids via physisorption and/or chemisorption 

processes, the objective is typically to increase the specific surface area to maximize the available binding sites for 

capturing various species of interest. One drawback to making a sorbent more porous is that it often leads to a product that 
is fragile or friable and can be damaged, thus imposing process limitations. Thus, the authors propose an alternative 

approach for improving the mechanical integrity of the sorbent by binding it within a porous matrix that passively holds the 

sorbent in place. Next, evidence that the nanopillared graphene surface can induce strong dewettability is been reported by 
molecular dynamics simulations. The retracting and detaching behaviors of the liquid film can be effectively controlled by 

tuning the geometric parameters of the liquid film or nanopillar as well as the temperature. This compilation also includes a 

study which aims to present the advantages of using a thermodynamic analysis for the production of high purity hydrogen 
by the ethanol steam reforming combined with CO2 absorption (ESR-CO2-ABS). For this purpose, a thermodynamic 

analysis is used to find optimal reaction conditions for the ESR-CO2-ABS system. Thermodynamic analysis of the ESR-

CO2-ABS system was performed using CaO, CaO•MgO, Na2ZrO3, Li2ZrO3 and Li4SiO4 as CO2 absorbents to 
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determine optimal operating conditions to generate high production and concentration of hydrogen in the product gas. In 

conclusion, the authors discuss how recently, research emphasis has been directed towards integrating multiple functions 
into polymer materials. Among these new advancements in materials science are functional polymers with structural 

designs for versatile applications. Piperazine is an interesting heterocyclic diamine which possess excellent medicinal and 

chelating property. Polymers and surfactants based on piperazine and surfactants have shown good hydrophilic, chelating 
anti-bacterial and anti-helminthic properties. 

Advances in Materials Science Research. Volume 36 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2019. 245 pp. 
Hardcover: 978-1-53614-848-0. $250.00. 

e-book: 978-1-53614-849-7. $250.00. 

In the preliminary study included in Advances in Materials Science Research. Volume 36, a novel fiberglass catalyst with 
highly dispersed 1-2 nm Pd clusters confined in the bulk of fiberglass at a depth of 10 nm was proposed. In spite of 

extremely low palladium content, this catalyst showed high performance in the selective hydrogenation of acetylene. Basic 

research of physicochemical properties of the silicate glass as well as the Pd/FG catalyst revealed that mass transfer of 

reagents in the bulk of glass does not limit the reaction rate, and the glass has a capability to absorb a large amount of polar 

or readily polarizable molecules like acetylene but not ethylene. In another study, vaporized materials (such as liquid 
vapors) were ejected through a nozzle into a vacuum, and liquid clusters with various cluster sizes were formed by 

adiabatic expansion. The vacuum has an important role in cluster formation, and the fundamental properties of the vacuum 

and clusters are described in terms of an existence in emptiness. Next, the following operations are discussed: mechanical 
cutting (with punching dies, guillotines, waterjets and laser beams), clamping, welding, riveting, and the coating of sheet 

surfaces with insulating layers. A practical laboratory stand for the examination of finished cores used in induction motors, 

designed by one of the authors at the Wrocław Branch of the Electrotechnical Institute, is presented. The authors deal with 
the issue of lead-free solders at high application temperatures, with the aim to study the effect of lanthanides addition on 

the properties of solders for high application temperatures. The Bi-based solders Bi11Ag2La, Bi2La, Bi2Y were designed 

and fabricated as innovative soldering alloys. The study of effect of lanthanides in the soldering process was especially 
oriented toward soldering Al2O3 and ZrO2 ceramic materials. Some examples of errors that can occur in soldering ae 

listed, while several selected defects are reviewed: non-wettability of the solder pads, dewetting, wrong solder mask 

design, warpage, head-in-pillow, cracks in the joints, pad cratering, black pad, solder beading, tombstoning, dendrites, 
voids, flux spattering from the solder paste, popcorning and whiskers. In closing, the authors discuss the development of 

processing technology for producing electrical steels with increased silicon content, which is considered one of the novel 

achievements in contemporary materials science dealing with magnetic materials. Commercially available steels produced 

by JFE Steel Corporation are analyzed. 

Advances in Materials Science Research. Volume 37 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2019. 257 pp. 
Hardcover: 978-1-53615-038-4. $250.00. 

e-book: 978-1-53615-039-1. $250.00. 

Advances in Materials Science Research. Volume 37 begins by discussing the main properties of poly (methyl 
methacrylate) bone cements used for orthopaedic surgery. In particular, emphasis is given to the fillers used to modify the 

solid phase of acrylic formulations, and this strategy is related to changes in their mechanical, biological, and clinical 

properties. Following this, the authors describe studies on the radiopaque agents of bone cements from 1960 to today. This 
research is divided into several time frames: 1960-1990, 1990-2000, 2000-2010, and 2010-2018. An outlook for the future 

studies is also provided. A recent literature analysis in the field of spray pyrolysis production methods is presented, 

including the respective equipment requirements and the versatility of the materials. Examples of the application of 
ultrasonic spray nebulizers, laser and plasma atomizers are also provided. Next, a facile spray pyrolysis from a precursor 

solution with an ammonium additive is introduced to prepare porous nanostructured vanadium pentoxides. The correlation 

between porous structures and electrochemical properties of the PN-V2O5 electrodes was systematically investigated on 
rechargeable lithium batteries. Furthermore, some challenges are presented on the design of porous materials produced by 

spray pyrolysis for the application of lithium sulfur batteries. The authors discuss research on non-contact and non-

destructive systems that excite surface acoustic waves using pulsed lasers and detect surface acoustic waves using laser 
Doppler detectors to observe the changes in the physical properties of the substrate surface. The concluding study focuses 

on the availability of modified epoxidized palm oil as pressure sensitive adhesives in medical applications. Epoxidized 

palm oil has been modified to two modifications of acrylation and maleination. Thus, there are requirements need to be met 
for pressure sensitive adhesive formulation before the curing process. 
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Advances in Materials Science Research. Volume 38 

Maryann C. Wythers 

In series: Advances in Materials Science Research 
2019. 216 pp. 

Hardcover: 978-1-53615-597-6. $250.00. 
e-book: 978-1-53615-598-3. $250.00. 

Chapter one of Advances in Materials Science Research. Volume 38, critically scrutinizes various recycling techniques 

implemented in the current scenario for the polyvinyl chloride based products. The second chapter focuses on the 
nanocomposite of an important type of thermoplastic polyvinyl chloride. Carbon nanomaterials have gained significant 

research interest as polymer reinforcement. polyvinyl chloride/nanocarbon nanocomposites possess excellent electrical 

conductivity, thermal stability, glass transition temperature, strength, toughness, modulus, and other physical properties. 
The authors of the following chapter highlight the essence of the flux growth method including fundamental aspects for 

crystal growth in solutions, choice of flux growth, and environmental applications to ion exchangers. Next, an eigenvalue-

based technique for the characterization of a class of coaxial-line-to-waveguide adaptors that are used for material 
characterization is presented. The goal of the penultimate section is to investigate of magneto-thermoelectric effects in 

porous semiconductors. Thermoelectric and magneto-thermoelectric effects in porous materials possess very interesting 

improved properties compared to the bulk counterparts. In the closing chapter, the authors review different ways to induce 

and modulate porosity in non-cordierite honeycomb-type materials, based both in our own experience and that from other 

authors reviewing literature to date. 

An Introduction to Glass Transition 

Roberta Ramirez 

In series: Polymer Science and Technology 
2019. 

Softcover: 978-1-53615-706-2. $82.00. 
e-book: 978-1-53615-715-4. $82.00. 

An Introduction to Glass Transition opens with a comparison of entropy function of temperature dependence with 

configurational entropy, which was published by various authors and found almost the same temperature dependence with 
overlap. From the dependence of the logarithm of configurational entropy vs. the logarithm of temperature, the authors 

suggest that it is possible to successfully predict the relations between the values of m for different glass formers. 

Following this, microscopic local dynamics were analyzed by way of atomistic molecular dynamics simulations through 
the conformational transition behavior across a wide range of temperatures. The glass transition temperature may be 

predicted through the intersection of separate temperature dependences. Such local dynamics were found to become 

gradually heterogeneous when the temperature went down close to the glassy state. The closing chapter provides a brief 
summary of the studies relevant to glass transitions in well-defined lipids systems such as anhydrous and/or water mixed 

systems. Then, some current problems and future problems are described. 

Dielectric Materials and Applications 

Pankaj K. Choudhury, Ph.D. (Institute of Microengineering & Nanoelectronics (IMEN), 

Universiti Kebangsaan Malaysia,The National University of Malaysia, Selangor, Malaysia) 

In series: Materials Science and Technologies 
2019. 
Hardcover: 978-1-53615-316-3. $230.00. 

e-book: 978-1-53615-317-0. $230.00. 

The book Dielectric Materials and Applications focuses on the recent research advancements in the area of dielectrics that 
can be utilized in a variety of technology-oriented applications. The topics covered in this book include the investigations 

of materials having low dielectric constants for Cu interconnects, a two-layer metallic waveguide as a tool to determine the 

complex permittivity of liquids and/or clinical diagnostics, microwave dielectric materials for the miniaturization of 
portable electronic devices, microwave assisted heating of dielectric and composite materials, and the dielectric properties 

of certain 3D nanocomposites. The other areas of discussion encapsulate the modeling of supershaped dielectric lens 

antennas, the roles of dielectric mediums in metamaterials to realize photonic devices ranging from absorbers, sensors and 
communication systems. Some of the chapters are purely experimental, whereas some others are based on modeling and 

simulation. Reading this volume truly remains key to understanding novel applications of dielectric materials in different 

areas of technological interest. 
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Ion Implantation: Synthesis, Applications and Technology 

Alexander Pogrebnjak (Sumy State University, Sumy, Ukraine) 

In series: Materials Science and Technologies 
2018. 334 pp. 

Hardcover: 978-1-53613-962-4. $195.00. 
e-book: 978-1-53613-963-1. $195.00. 

New results in the field of ion implantation from the experienced scientists from 

different countries are presented in this book. Influence of ion implantation on structure 
and properties of semi-conducting materials, instrumental steels and alloys, 

nanocomposite coatings, including multielement ones, titanium alloys with the shape 

memory effect and super-elasticity are discussed in detail within this book. New data 
on novel applications of ion implantation for the modification and testing (radiation 

hardness simulation) of memristive devices, as well as application of ion implantation 

of group V dopants in the MCT epilayer are presented in this book. Potential use of ion 
implantation for the synthesis of Ag nanoparticles in a thin Si layer for the development 

of thin-film solar cells fabrication technology is discussed. The effect of ion 

implantation on the physical and mechanical properties of the hard alloy plates based 

on tungsten carbide and a cobalt binder is described. A study of the effects of ion implantation on the phase composition 

and the structure of materials is presented; the development of displacement cascades during ion implantation and their 
influence on the formation of the structure of the processed materials are shown. The role of defects in the formation of the 

phase composition of the ion-implanted materials, as well as the structural-phase transformations in metals after ion 

implantation is investigated. This book will be interesting for professionals in the study of solid state physics, nuclear 
physics, physics of semi-conductors and nanomaterials. It can also be useful for masters and PhD students, as well as for 

professionals researching the fabrication and investigation of protective materials with enhanced physical-mechanical and 

tribological properties, good biocompatibility and resistance to irradiation. 

Liquefaction: Analysis and Assessment 

Corey Hanson 

In series: Environmental Science, Engineering and Technology 
2018. 220 pp. 

Hardcover: 978-1-53614-773-5. $160.00. 
e-book: 978-1-53614-774-2. $160.00. 

Due to its high energy density, liquid hydrogen is one of the best alternative fuels. As such, Liquefaction: Analysis and 

Assessment introduces hydrogen liquefaction techniques and provides an outlook concerning common methodology. Basic 
and conventional cycles used for hydrogen liquefaction are reviewed, and industrial in-service hydrogen liquefaction plants 

are discussed. The severe accident at the Fukushima Dai-ichi nuclear power plant demonstrated that the phenomena caused 

by an earthquake may actually cause more disastrous consequences than the vibratory ground motion itself, one of these 
phenomena being soil liquefaction. The authors propose that an analysis of the liquefaction hazards and consequences 

should be performed for the safety analysis of nuclear plants. Lastly, the authors address how uncertainties in the liquefied 

natural gas market are growing as new producers, including the United States and Australia, emerge. In an effort to tackle 
these market uncertainties, process optimization is an essential part of the liquefied natural gas project. In this instance, an 

exergy-based method is demonstrated and assessed for both thermodynamic and cost objectives. 

Metallurgy of Rare Metals 

A.N. Zelikman, O.E. Krein and G.V. Samsonov 

In series: Materials Science and Technologies 
2018. 540 pp. 

Hardcover: 978-1-53613-697-5. $230.00. 

e-book: 978-1-53613-698-2. $230.00. 
Rare metals play an important role in the development of major branches of industry, 

such as vacuum equipment, semiconductor electronics, nuclear power and rocket 

production, as well as in the production of special steels and hard, refractory and 
corrosion-resistant alloys. Rapid development and improvement in the production of 

rare metals took place in the ten years which have elapsed since the publication of the 

first edition of this book. These ten years have witnessed the beginning of large-scale 
production of titanium, zirconium, and germanium, and a significant increase in the 

production volume; new, improved methods for the separation and purification of 

metals and compounds (ion-exchange, extraction, crystallization methods) as well as 
arc and electron-beam melting processes for metals were developed. This made it 

necessary to rewrite most of this book. In view of the growing importance of the 

lanthanides and rhenium, chapters on these metals were also included. At the same time, we decided to dispense with the 
chapters on lead and antimony, since these are not usually listed as rare metals. In describing the metallurgy of each metal, 

much attention was paid to its physicochemical nature and to the practical operations involved in the main technological 



Science and Technology 

 

111 

processes for the production of its chemical compounds and of the pure metal. This book is a textbook for students 

specializing in the metallurgy of the rare metals. It is assumed that the student is familiar with the physicochemical 
fundamentals .of metallurgy, ore dressing, metallurgical furnaces, and processes and apparatus used in extractive 

metallurgy. The description of standard equipment (leaching apparatus, thickeners, filters, comminution installations, etc.) 

has accordingly been omitted. The references are grouped together at the end of the book. 

Numerical Simulation of the Heat Conductivity of Randomly 

Inhomogeneous Two-Dimensional Composite Materials 

Alexander Pysarenko, Ph.D. and Igor Zaginaylo, Ph.D. 

(Department of Physics, Odessa State Academy of Civil Engineering 

and Architecture, Odessa, Ukraine) 

In series: Materials Science and Technologies 
2019. 197 pp. 

Softcover: 978-1-53614-687-5. $95.00. 

e-book: 978-1-53614-688-2. $95.00. 

Numerical Simulation of the Heat Conductivity of Randomly Inhomogeneous Two-

Dimensional Composite Materials consists of six sections. The introduction and second 

section present a wide variety of theoretical and empirical models for heat transport in 
two-component composites and their governing scientific principles. In particular, the 

methods of homogenization and the representative volume element are examined. The 

third section is devoted to the numerical methods in heat conduction processes in 
composites. In this section, the choice of the finite difference method and the Monte 

Carlo method for numerical experiments on the study of heat transfer in two-component composites was confirmed. The 

fourth section describes the computational model for two-component composite material with different values of the matrix 
and filler thermal conductivity. The study assumes a random placement of inclusions in the composite matrix with the 

following parameters: The concentration and size of inclusions, and the minimum distance between the inclusions. The 

fifth section deals with the distribution statistics of the effective heat conductivity. General forms of the effective thermal 
conductivity distributions and their transformation have been obtained when the parameters of the inclusions placement 

have been changed. Moreover, the influence of the placement heat-insulating inclusions on the parameters of the effective 

thermal conductivity distributions has also been discussed. The Monte Carlo simulation has been used to obtain the 
statistics of the effective anisotropy of the thermal conductivity distributions and its relationship to the effective thermal 

conductivity distributions statistics. The local heat fluxes statistics and pattern maps of local heat fluxes through a 

randomly inhomogeneous material with a heat-conducting matrix and heat-insulating inclusions have been analyzed in the 

sixth section. Numerical experiments reveal the influence of the number and extent of induced heat-conducting channels on 

the effective thermal conductivity of the material. Special attention has been paid to an area with a shortage of induced 

heat-conducting channels, or the so-called dark matrix. Multimodal distributions of the local heat flux density, as well as 
the binding of two distribution modes to heat-insulating inclusions and induced thermal conductive channels have been 

described. The third mode of distribution was tied to a dark matrix on the heat-insulating inclusions map. This section also 

presents the statistical distributions of angles between the direction of local heat fluxes and the temperature macro gradient 
as well as the transformation of the character of distribution when changing the parameters of placement for inclusions. 

Recent Studies in Materials Science 

Patrick R. Lind 

In series: Materials Science and Technologies 
2019. 291 pp. 
Hardcover: 978-1-53615-270-8. $195.00. 

e-book: 978-1-53615-271-5. $195.00. 

The goal of the first chapter is to express the main achievements in use of the Jahn-Teller effect (JTE) and pseudo JTE 
(PJTE) in search of materials with enhanced or novel properties, are presented as a part of what is known as materials 

science. The hallmark of this entire chapter is the commitment to identify situations in which “waves” are produced and 

provide a systematic classification of such convective instabilities together with a description of related features based on 
advanced numerical simulations. The quality and mechanical or electrical properties of the resulting solids and crystals are 

adversely affected by thermogravitational convection as it can induce defects in their atomic or molecular structure (this is 

the case, e.g., of typical crystal-growth techniques such as the horizontal Bridgman (HB), the Floating zone (FZ) or the 
Czochralski (CZ) methods). This present chapter aims to present a focused review of landmark (past) and very recent 

contributions on the nature, structure and hierarchy of instabilities of this type of convection. This chapter is devoted to the 
investigation of the thermo-kinetics features of overcooled austenite transformation in three grades of 0.75-0.77 wt.% C 

complex-alloyed (Mn-Si, Mn-Si-Cr-Mo) steel intended for rail applications. Magnetometric and thermal analyses were 

used to build Time-Temperature-Transformation and Continuous-Cooling-Transformation diagrams presenting the kinetics 
of austenite transformation in studied steels. 
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Surface Structuration and Its Advantages in Optoelectronics 

Natalia V. Kamanina (Vavilov State Optical Institute, Kadetskaya 

Liniya V.O., St. Petersburg, Russia) 

In series: Materials Science and Technologies 
2018. 105 pp. 

Softcover: 978-1-53614-079-8. $82.00. 

e-book: 978-1-53614-080-4. $82.00. 
It is well known that after the discovery of fullerenes (1985) and carbon nanotubes 

(1991) so many scientific and engineering groups in the world have started to use these 

structures in order to modify the basic properties of the organic and inorganic materials. 
The main advantage to improve the materials properties have been shown when the 

fullerenes or carbon nanotubes have been incorporated into the body of the conjugated 

organic materials or into the inorganic materials lattice. However, the change in 
material properties when structuring their surface has been shown in less detail. In the 

current book, namely the surface modification of the different types of the materials are 

shown. The promising nano-objects used for this aim – the carbon nanotubes – are 

proposed. The basic features of these nano-objects are regarded to their branched surface, high conductivity, strong 

hardness of their C—C bonds, little value of the refractive index as well as their complicated and unique mechanisms of 

charge carrier moving. Different types of the optical materials such as metals (Al, Sc, etc.), semiconductors (ZnSe, ZnS, 
etc.), optical crystals (LiF, KBr, etc.), ITO layer, and polymer matrix surface are treated by the laser oriented deposition 

technique under the condition to vertically deposit the nano-objects mentioned above in order to change the refractivity, 

spectral, mechanical characteristics and wetting phenomena of the materials. Analytical and quantum chemical calculations 
support the experimental results. The book can extend the materials database and can be useful for the education process as 

well as for the practical application. 

Translucent Silica Aerogel: Properties, Preparation and Applications 

Cinzia Buratti (Department of Engineering, University of Perugia, Perugia, Italy) 

In series: Materials Science and Technologies 
2019. 

Hardcover: 978-1-53615-329-3. $160.00. 
e-book: 978-1-53615-330-9. $160.00. 

Silica translucent aerogels are unique materials able to improve the thermal insulation performance of buildings without 

compromising daylight transmission. The aim of the book is to give a general overview on state of the art research on 
translucent aerogels and their applications in buildings and to provide a data set about thermal and physical properties, 

useful in buildings’ energy performance simulation and design. Silica aerogels are nanostructured solid materials made of 

approximately 96% air and 4% silica. They show a thermal conductivity in the 0.012–0.020 W/mK range and excellent 
optical properties, especially visible transmission. They come in granular and monolithic form. Granular aerogels are 

relatively easy to produce and less expensive than monolithic panes, but show worse optical and thermal performance. 

Monolithic aerogels enable vision through the material, but their fabrication process is not developed at an industrial scale. 
The book collects the contributions of experts in the field of translucent aerogels from all over the world. The contents of 

the eight chapters are detailed as follows: Chapter 1 is the contribution from Union College, Schenectady (USA). The 

chapter reviews the chemical approaches to silica wet gels preparation, the drying methods used to yield monoliths, and the 
challenges and limitations associated with its production. Chapter 2 is a contribution from EMPA, Dübendorf 

(Switzerland). It is a review of current state of the art research on silica aerogel granulate production, including raw 

materials selection, hydrophobization strategies, and drying methodologies. Chapter 3 is a contribution from Takenaka 
Corporation, Tokyo (Japan). The main techniques for the optical properties evaluation are described and data are provided. 

An original application of translucent aerogels in buildings and future research topics are also proposed. Chapter 4 is a 

contribution from Recep Tayyip Erdogan University, Rize and Ataturk University, Erzurum (Turkey). A review of the 
thermal properties of aerogels is provided, highlighting their better performance when compared to conventional and 

superinsulation materials. Chapter 5 is a contribution from the University of Perugia, Perugia (Italy). The acoustic 

properties of both granular and monolithic systems are investigated. For example, the influence of granule size and layer 
thickness that is deepened for granular aerogels is discussed, while for the monolithic form, the little data that is currently 

available is reported on. Chapter 6 is a contribution from the University of Tuscia, Viterbo (Italy) and Buro Happold Ltd, 

London (UK). It is focused on Life Cycle Assessment of silica aerogel, showing the research challenges in understanding 
its environmental impact, lower than the one of conventional thermal insulating glazing systems. Chapter 7 is a 

contribution from the University of Lyon and INSA-Lyon, Lyon (France). An overview of measurement methods and 

modeling tools available in literature is provided and a summary of the main mechanical properties of both monolithic and 
granular aerogels is reported on. Chapter 8 is a contribution from the Norwegian University of Science and Technology, 

Trondheim and SINTEF, Trondheim (Norway). Authors present their experimental investigations on various aerogel 

systems in different building envelopes (new aerogel glass material, aerogel-incorporated concrete, and so forth). 
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Materials Technology 

Carbon Steel: Microstructure, Mechanical Properties and Applications 

Clyde Phelps 

In series: Materials Science and Technologies 
2019. 260 pp. 

Hardcover: 978-1-53615-435-1. $160.00. 

e-book: 978-1-53615-436-8. $160.00. 
This compilation opens with a section discussing the key interactions required to successfully friction stir weld carbon 

steels. Friction stir welding is a relatively recent development, predominantly technologically established using aluminum, 

where the lower melting point of the material greatly aided the process. Next, corrosion models of carbon steel in aqueous 
solution are reviewed under atmospheric and oxygen depleted environments by focusing on the cathodic reaction and the 

corrosion film formed on carbon steel as a function of pH and anions. In conclusion, the temperature relation of 

interlamellar spacing of pearlite with supercooling in carbon steels, based on a previously theoretically foundation, has 
been determined by the pearlite and bainite phase volumes in alloy steels from the degree of supercooling. 

Cotton Fabrics: Preparation, Synthesis and Applications 

Fabien Salaün (Assistant Professor, Roubaix Cedex, France) 

In series: Polymer Science and Technology 
2019. 224 pp. 
Hardcover: 978-1-53615-006-3. $95.00. 

e-book: 978-1-53615-007-0. $95.00. 

Written by a group of international experts, this book provides a comprehensive 
analysis of the main scientific and technological advances that ensure the continued 

functionality of cellulosic textile supports. It begins with a discussion on the chemical 

and physical structure of cotton and its different properties and provides a review of the 
main vancées regarding textile surface modification. The second chapter is devoted to 

the use of cotton supports in comfort, and more specifically the importance of the 

textile structure for the management of heat and mass transfers. These different 
concepts are discussed from the description of recent models applied in this field of 

expertise. The third chapter is dedicated to the fire retardant properties of textile 
substrates, with a more specific focus on textile finishing treatments to improve this 

type of surface functionality. Finally, the last chapter is oriented towards the chemical 

grafting of microcapsules from the DOPA, which currently constitutes a possible new application path in the textile field. 
This book covers a wide range of textile finishing treatments for cotton, allowing the reader to learn about new 

technologies in this field. 

Friction Stir Welding (FSW): Advances in Research and 

Applications 

Mario Benson 

In series: Mechanical Engineering Theory and Applications 
2019. 110 pp. 

Softcover: . $82.00. 

e-book: 978-1-53615-385-9. $82.00. 
The opening chapter provides a comprehensive insight into dissimilar materials joined 

by FSW technology. FSW parameters such as tool design, tool pin offset, rotational 
speed, welding speed, tool tilt angle and position of workpiece material in the fixture 

for dissimilar materials are summarized. In the next chapter the author confirms the 

emission of particles in the nanorange during FSW of the most commonly used 

aluminium alloys, AA 5083 and AA 6082, which are originated from the aluminium 

alloy itself, due to friction of the welding tool against the workpiece. In the closing 

chapter, feasibility to join 2.5 mm thick AA5052 aluminium alloy and 1.4 mm thick 
high strength steel, DP590, by conventional FSW process (FSW) and TIG-assisted 

HFSW process (HFSW) is studied through couple experimental and numerical analysis. A comparative study in joining of 

dissimilar materials by conventional FSW and HFSW processes is performed to realize the effect of different welding 
parameters on the growth of IMC layer thickness. 
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Metal Alloys 

Heusler Alloys: Structure, Properties and Applications 

Julia Coleman 

In series: Materials Science and Technologies 
2018. 156 pp. 

Softcover: 978-1-53614-470-3. $95.00. 

e-book: 978-1-53614-471-0. $95.00. 
Ternary Mn-based Heusler alloys often exhibit a ferromagnetic shape memory effect, which is best studied in Ni2MnGa, a 

prototype of Heusler alloys. Heusler Alloys: Structure, Properties and Applications opens by analyzing how by substituting 

nickel for iron, another Heusler alloy emerges, Fe2MnGa, with much richer structural and magnetic properties than 
Ni2MnGa and a large ferromagnetic shape memory performance in slightly off-stoichiometric compositions. Next, the 

effects of atomic site disorder on the transport, magnetic, optical, and magneto-optical properties and electronic structures 

of metallic Cu2MnAl, Ni2MnGa and Ni2MnIn and half-metallic Co2CrAl, Co2MnGa and Co2CrGa Heusler alloy films 
are been investigated and the findings are discussed. The concluding study presents first-order reversal curve diagrams of 

the full-Heusler alloy nanoparticles synthesized by co-precipitation method, followed by thermal annealing at 700 °C under 

Ar/H2 atmosphere. Interacting single domain particles were dominantly detected from analysis. 

Military Science / Weapons Systems 

Conventional Weapons Systems: Background and Issues for Congress 

Stewart Keller 

In series: Congressional Policies, Practices and Procedures 
2019. 

Hardcover: 978-1-53615-414-6. $195.00. 

e-book: 978-1-53615-415-3. $195.00. 
This book is a compilation of CRS reports on conventional weapons systems. The first report focuses on the background 

and issues for Congress on cluster munitions, which are air-dropped or ground-launched weapons that release a number of 

smaller submunitions intended to kill energy personnel or destroy vehicles. The next report focuses on the background and 
issues for Congress on Navy Aegis Ballistic Missile (BMD) Defense Program. The subsequent report discusses the 

background and issues for Congress on the Coast Guard’s programs for procuring National Security Cutters (NCS), 25 

Offshore Patrol Cutters (OPCs) and 58 Fast Response Cutters (FRCs). Finally, the process and procedures that currently 
apply to congressional consideration of foreign arms sales proposed by the President is reviewed. This includes 

consideration of proposals to sell major defense equipment, defense articles and services, or the retransfer to third-party 

states of such military items. 

Weapons Systems: Annual Assessment and Cybersecurity 

Dale R. Copley 

In series: Cybercrime and Cybersecurity Research 
2019. 329 pp. 

Hardcover: 978-1-53615-595-2. $230.00. 
e-book: 978-1-53615-596-9. $230.00. 

DOD acquires new weapons for its warfighters through a management process known as the Defense Acquisition System. 

Chapter 1 contains GAO’s 16th annual assessment of the Department of Defense’s (DOD) $1.66 trillion portfolio of 86 
major weapon systems acquisition programs. It examines changes in the portfolio since 2016, including DOD’s progress 

implementing acquisition reforms. The Department of Defense (DOD) faces mounting challenges in protecting its weapon 
systems from increasingly sophisticated cyber threats. Chapter 2 addresses (1) factors that contribute to the current state of 

DOD weapon systems’ cybersecurity, (2) vulnerabilities in weapons that are under development, and (3) steps DOD is 

taking to develop more cyber resilient weapon systems. 
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Nanotechnology 

Advances in Nanotechnology. Volume 22 

Zacharie Bartul and Jérôme Trenor 

In series: Advances in Nanotechnology 
2019. 

Hardcover: 978-1-53615-558-7. $250.00. 

e-book: 978-1-53615-559-4. $250.00. 
The first chapter of Advances in Nanotechnology. Volume 22 discusses the three major types of nanocomposites: metal, 

polymer, and ceramic matrix. Characteristics of different types of nanocomposites and their potential applications are 

presented briefly as well. Following this, the authors examine the increasing use of engineered nanomaterials in consumer 
and industrial products that has aroused global concern regarding their fate in biological systems, resulting in a demand for 

parallel risk assessment. This compilation also contains numerous approaches for targeted drug delivery systems using 

various options, particularly those involving the incorporation of nanocomposite materials. The basics on the Hubbard 
model in 1D and 2D and its applications in work on nanomaterials is presented. These applications concern electrical 

transport properties and optical properties of nanomaterials. The authors provide a review of recent research on the effect 

of various polymers incorporation in thin films on optical, structural, electrochemical and other properties of thin films. An 
overview of biocompatible and biodegradable polymer based bone scaffold materials is provided, along with their 

synthesis, characterization, applications, advantages and short comings in the field of biomedical engineering application. 

Besides the effect of porosity, pore size, interconnectivity, microstructure of the scaffold on bone tissue engineering are 
evaluated in this section. Later, the generalized structural-parametric model, the solution of the matrix equations of the 

multilayer electroelastic actuator for the mechatronics and the nanotechnology and the calculation their transfer functions 

are presented by the authors. The concluding chapter assesses some common multiscale methods developed while stating 
some of the computational merits in multiscale simulations compared to large-scale atomistic simulations. 

Applied Aspects of Nanophysics and Nano-Engineering 

Kirill Levine (Department of General and Technical Physics, The Saint Petersburg State 

Mining University, St. Petersburg, Russia) and Andrey G. Syrkov (Department of General and 

Technical Physics, The Saint Petersburg State Mining University, St. Petersburg, Russia) 

In series: Nanotechnology Science and Technology 
2019. 

Hardcover: 978-1-53614-708-7. $230.00. 

e-book: 978-1-53614-709-4. $230.00. 
This volume of a book “Applied Aspects of Nanophysics and Nano-engineering” is partially composed of short 

communications – proceedings of international symposium “Nanophysics and nano-engineering 2017” (venue: Mining 

university), and full-sized chapters, covering selected topics in depth. A variety of phenomena are described in this book. 
Smart nanostructured coatings, methods of synthesis based on both “top to bottom” (plasma deposition, remote methods) 

and “bottom to top” approaches are covered, as well as modeling approaches and analytical techniques. As before, 

ecological issues are highly addressed, such as materials for water purification and pollution prevention. Permanent interest 
in fullerenes as to one-dimensional carbon-based structures arises from their ability to be relatively easily modified by 

species of interest, for the purpose of bio-substrate delivery. Graphite exfoliation is utilized as a method to produce 

graphite nanoparticles and the modelling of fullers is reported. Issues of dielectric relaxation of solids have been a stunning 
topic for at least a few decades, and even now the interest in the dielectric relaxation approach seems to increase. This is 

because of the sensitivity of this non-destructive method to the conformational changes of flexible molecular moieties, 

brushes, and interchain segments. This avenue was focused on materials appliances of the method and technical 
development of the method and resolution, as well as the materials studied. Semiconductor technologies discussed in the 

book were related to developing solar concentrator systems (silicon technologies), heterojunction solar cells of eutectic 

gallium arsenide solid solutions for the development of alternative heterostructures based on the tunneling effect. “Exotic” 
semiconductors – diamonds with delta-doped layers known for their high temperature resistance – are studied via 

capacitance measurements. Directional crystallization was studied to produce rear-Earth compounds with anisotropic 

properties for the application of thermoelectric materials. Findings in sorption properties of clay minerals with singlet 
oxygen is underestimated as global in terms of environmental factors. Oil shale and oil shale ash Baltic basin studies are 

reported. Materials with magnetic properties synthesized by the sol-gel method are based on varrium-titanium ceramic and 

are studied via a variety of powerful experimental methods: SEM, XRD, SAXC, and SAPNS. Findings in the surface 
modification of zinc oxide films are modified by selenium. A special experimental setup is made possible using an ambient 

pressure approach without isolating the atmosphere to synthesize the hierarchically ordered surface structure. Interface 
properties related to water absorption on an aluminum surface are analyzed, and they are of interest for tribology 

applications of organopolymer compositions. Composite nanostructured materials for solar concentrator systems are 

discussed, as well as compounds for thermionic energy converters. It is believed that this book provides an unbiased sketch 
of progress in nanotechnology and related areas. 
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First-Principle vs. Experimental Design of Nanomaterials 

Omar Mounkachi, Abdelilah Benyoussef and Mohamed Hamedoun 

(Institute of Nanomaterials and Nanotechnology, MAScIR, Rabat, 

Morocco) 

In series: Nanotechnology Science and Technology 
2018. 198 pp. 
Softcover: 978-1-53613-984-6. $95.00. 

e-book: 978-1-53613-985-3. $95.00. 

The first-principle approach is designed for the interpretation of the experimental 
observations and prediction of properties for new nanomaterials. The understanding of 

physical phenomena requires a description at the atomic scale where size and geometric 

organization play important roles. The major challenge is to model systems as close as 
possible to those developed in the laboratory. The complexity both in terms of the 

geometric structure and chemical composition that comprise the modeling of such 

systems requires an entire panel of approaches ranging from semi-empirical methods to 

ab initio methods. At the atomic scale, the elementary bricks of the buildings are atoms. 

The cohesion and dynamics of these buildings are the result of interactions between these atoms. Two major classes of 

modeling techniques for these buildings can be distinguished: Electronic structure calculations and molecular simulation 
methods. Molecular simulation methods are limited in their application since they cannot be used to model properties that 

depend on the electronic structure. As part of the electronic structure calculations, the building is described by the notion of 

wave function. One of the fundamental tasks of quantum physics is to solve a differential equation according to the 
electronic, nuclear and spin coordinates via the Schrödinger equation. The resolution of this equation in analytical form is 

impossible, except in the case of hydrogenites. Different numerical resolution methods have been developed based on a 

series of simplifications and successive approximation techniques. Once solved, this equation gives the total energy of the 
system, the associated wave function, and the energies of the electronic states. These methods are applied at a temperature 

of zero and at a fixed pressure. There are several families of methods: Semi-empirical methods, Hartree-Fock (HF) 

methods and density functional (DFT) methods. From the dependence of the total energy on the volume of the mesh, we 
can deduce the equilibrium crystalline parameters, the modulus of rigidity or the enthalpy of formation. Finally and above 

all, they allow, through studies of electronic structure, to identify the phenomena that govern the substitutions. In other 

words, thanks to the fundamental laws of quantum physics, it is possible to compute macroscopic properties from 
microscopic information. The interface between the first-principle and experimental design could provide a way to answer 

a lot of problems and open questions on the physical properties of nanomaterials. The purpose of this book is to propose 

some ideas to answer the most important question in the design of nanomaterials (OD,1D and 2D) for nanotechnology 

application, namely, nanomaterials for spintronic application, nanomaterials for solar energy technologies application, 

magnetic refrigeration applications, switchable materials application and nanomedicine applications. Additionally, the 

author will discuss the correlation between the first-principle and experimental design to see how the properties of the yet-
to-be-synthesized nanomaterials can be predicted. Based on experimental and on first-principle calculations design, the 

author will discuss structural, optical and magnetic properties of new nanomaterials. New physical properties will be 

discussed in nanomaterials recently observed, and this creates new opportunities for development and construction of a 
new nanomaterial for nanotechnology applications. 

Nonideal Heterojunctions for Image Sensors 

Valentyn Smyntyna, Vitalii Borshchak and Ievgen 

Brytavskyi (Experimental Physics Department, Odessa National I.I. 

Mechnikov University, Odessa, Ukraine) 

In series: Materials Science and Technologies 
2018. 196 pp. 

Softcover: 978-1-53614-515-1. $95.00. 

e-book: 978-1-53614-516-8. $95.00. 

The subject of the proposed publication is to study electronic processes in a nonideal 

heterojunction in order to use this material in a high-quality optical fashion and for X-

ray image sensor development. The effects of accumulation and erasure of recorded 
optical information, as well as a satisfactory consistent theory of phenomena and effects 

are fully described and discussed in this book. The academic level of this book is 

advanced: It is for specialists studying photoelectronics, the physics of surfaces and 
sensorics as well as university professors, lecturers and higher school teachers. It could 

be used also as a textbook for post-graduate students, Masters of Sciences and 

undergraduates. This contribution describes properties, characteristics and formation processes for nonideal heterojunction 
structures based on micro- and nano-crystalline thin-film semiconductors applied for optical sensors. The experimental 

studies concerning the nature of the conductivity features of the nonideal heterojunctions are described in detail. A new 

model of tunnel-hopping transport over local centers in the space-charge region of heterojunctions with a continuously 
changing barrier potential is developed and experimentally tested. The characteristic density and morphology of defects at 

the boundary and in the space charge region of a nonideal heterojunction are calculated. A comprehensive model for the 
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recombination of carriers moving along localized states at the recombination centers of the heteroborder is created. For the 

first time, the nature of the photosensitivity features of the nonideal heterojunction, associated with the presence of deep 
centers in the space charge region and their charge exchange under conditions of photoexcitation is described. A prototype 

of an optical and X-ray image sensor, the equipment and software for reading and visualizing recorded information are 

analyzed. 

Nanotechnology and MEMS 

Advances in Nano Instrumentation Systems and Computational Techniques 

K. Kamalanand, Ph.D. (Assistant Professor, Department of Instrumentation Engineering, MIT 

Campus, Anna University, Chennai, India), D. Najumnissa Jamal, Ph.D. (Professor, 

Electronics And Instrumentation Engineering, B.S. Abdur Rahman Crescent Institute of 

Science and Technology, Chennai, India), and P. Mannar Jawahar, Ph.D. (Senior Professor 

and 8th Vice Chancellor, Anna University, Chennai, India; Present Vice Chancellor, Karunya 

Institute of Technology, Coimbatore, India) 

In series: Nanotechnology Science and Technology 
2019. 

Softcover: 978-1-53615-019-3. $95.00. 

e-book: 978-1-53615-020-9. $95.00. 
Nanotechnology is the novel technology that enables the control of matter at dimensions of roughly 1 to 100 nanometers, 

where exclusive phenomena allow novel systems and applications to arise. In other words, nanotechnology is the art and 

science of manipulating atoms, molecules and matter at nanometric length scales, to create new systems, materials, and 
devices. The field of nanotechnology delivers opportunities and challenges for scientists and technologists for the 

development of new materials and systems with greater functionality and speed. The rapidly emerging innovations in nano 

systems have enabled the creation of new sensors, transducers and measurement devices with great improvements in 
sensitivity, specificity and accuracy, along with significant size reductions. Nanotechnology and nano engineering stand to 

produce significant scientific and technological advances in diverse fields including medicine and physiology, automation, 

space research, and sensor technology. Also, recent advances in computational nanoscience enables scientists and 
technologists to study nano materials and nano systems more efficiently with the help of mathematical models and 

simulation techniques. This edited book aims to provide useful scientific discussions on the recent advances in nano 

systems and computational techniques covering topics in the diverse fields of biomedical engineering, automobile 
engineering, mechatronics, materials technology and renewable energy. 

Cellulose to Nanocelluloses: Production, Properties and 

Applications 

TriDung (TD) Ngo, Ph.D. (Research Scientist, Biomass Conversion 

and Processing Technologies, InnoTech Alberta, Edmonton, 

Alberta, Canada) 

In series: Nanotechnology Science and Technology 
2019. 302 pp. 

Hardcover: 978-1-53615-057-5. $195.00. 
e-book: 978-1-53615-058-2. $195.00. 

Cellulose is the most important and naturally abundant organic biopolymer in the 

biosphere. It is the basic structural component of plant cell walls. Cellulose based 
materials have been utilized by our society as engineering materials for thousands of 

years and their use continues today as verified by the enormity of the worldwide 

industries. In recent decades, the conversion of renewable lignocellulosic biomass and 
natural biopolymers into chemicals, liquid fuels and feed supplements has gained 

considerable attention. In addition, the gradual depletion of petroleum resources, the 

lack of space for landfills, concerns over emissions during incineration, and environmental pollution caused due to 
accumulation of these non-destructible solid wastes has spurred efforts to develop high performance materials which are 

eco-friendly and sustainable. Keeping in mind the advantages of the bio-based materials from cellulose, this volume, edited 

by Tri-Dung (T.-D.) Ngo, includes cellulose from the micro- (cellulose fiber) to nanoscale (nanocellulose). This book 
focuses on the chemistry, production, properties and applications of the cellulose materials in various areas. From the view 

of sustainable development, the new materials associated with cellulose bio-renewable sources are enormously being 

addressed. In addition, nanotechnology is a rapidly evolving area of development, as science, engineering and technology 
have merged to bring nanoscale materials much closer to reality. The book also summarizes the recent developments made 

in the area of advanced bio-nanomaterials, chemical functionalization of celluloses from the micro- to nanoscale, and their 

processing and successful utilization for selected applications. A number of critical issues and suggestions for future work 
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are discussed, underscoring the roles of researchers for the efficient development of advanced bio-nanomaterials through 

value addition to enhance their use. 

First-Principle vs. Experimental Design of Diluted Magnetic 

Semiconductors 

Omar Mounkachi, Abdelilah Benyoussef and Mohamed Hamedoun 

(Institute of Nanomaterials and Nanotechnology, MAScIR, Rabat, 

Morocco) 

In series: Nanotechnology Science and Technology 
2019. 277 pp. 

Hardcover: 978-1-53614-077-4. $195.00. 

e-book: 978-1-53614-078-1. $195.00. 
Recent discoveries have given rise to a new class of electronics known as "spin 

electronics” or “spintronics," which uses the electron spin rather than its charge to 

create polarized currents. Spintronics is currently experiencing an extraordinary 

development with the manufacture of nanoscale devices based on ferromagnetic 

materials and semiconductors. Their applications are numerous, ranging from 

recording, electronics, and optoelectronics to quantum information. Spintronics is a 
new generation of electronics that has brought and continues to bring a lot of progress 

to information storage; this is due to the discovery of new materials with new functionalities and multiple applications. The 

discovery of giant magnetoresistance (GMR) in 1988 by Albert Fert and Peter Grünberg (receiver of the Nobel Prize in 
Physics in 2007) is considered a starting point of spintronics. GMR is based on the variation of the electric current in the 

presence of a magnetic field. The spintronics has made important contributions to the miniaturization desired for 

electronics; it uses nanometric components for processing and storing information. However, the limits of miniaturization 
on a nanometric scale are known, and it is imperative to develop new ways and new materials to exceed those limits. The 

most desired properties for these materials are high spin polarization, modular magnetic properties by an electric field and 

a long lifetime of the spin polarization. Among the new promising materials, we cite the following: Diluted magnetic 
semiconductors, which give new magnetic properties of conventional semiconductors, functional oxides (including the 

semi-metals and multiferroic metals) and organic semiconductors. The main theoretical challenge in this area is to 

understand how the macroscopic magnetic behavior observed results from interactions of a large number of degrees of 
microscopic freedom. In these systems the disorder is an essential parameter of magnetic phenomena, and due to random 

locations of impurity atoms it can lead to a total physical difference from the observed absence. There has been 

considerable recent advances in the design of these materials as diluted magnetic semiconductors (DMS, or diluted 

magnetic semiconductors), and a number of semiconductors were investigated as II-VI group and III-V group doped 

compounds, with transition metals substituting their original cations. There are several different theoretical approaches to 

study these magnetic materials. The ab-initio approach starts from the Schrödinger equation to simulate a given material. 
Such an approach is essential to determine the parameters and microscopic properties of such a system. In this book, the 

authors analyzed the electronic structure of magnetic semiconductors diluted in the case of ZnO, GaN, SnO2, TiO2, MgH2, 

EuO and EuN doped RENs (RE=GdN, DyN and HoN). The authors focused on magnetic, optical and exchange 
mechanisms which control the ferromagnetism in these systems. The purpose of this book is to propose some ideas to 

answer the most important question in material science for semiconductor spintronics, primarily considering how room-

temperature ferromagnetism in DMS can be realized. Additionally, the correlation between first principle and experimental 
design to see how properties of yet-to-be-synthesized materials can be predicted is discussed. 

Formation Damage in Oil and Gas Reservoirs: Nanotechnology 

Applications for its Inhibition/Remediation 

Camilo Andrés Franco Ariza, Ph.D., and Farid Bernardo Cortés 

Correa, Ph.D. (Research Group in Surface Phenomena, Facultad 

de Minas Colombia, Sede Medellín, Colombia) 

In series: Nanotechnology Science and Technology 

In series: Environmental Remediation Technologies, Regulations and 

Safety 
2018. 345 pp. 
Hardcover: 978-1-53613-902-0. $195.00. 

e-book: 978-1-53613-903-7. $195.00. 

The production of conventional and unconventional hydrocarbons can be affected by 
several sources of damage under subsurface conditions that can hinder well 

productivity. Damage may occur during different stages of oil and/or gas well 

formation such as production, drilling, hydraulic fracturing, and workover operations. 
For years, formation damage was considered negligible or was not treated adequately, causing reductions in the production 

rate up to the loss of both producer and injector wells. Nowadays, formation damage is an essential parameter to be 
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considered in the wells’ development as its prevention and/or engineered remediation may lead to cost reduction and 

improvement of production rate. Formation damage is challenging in the oil and gas industry, as it implies a large number 
of mechanisms that can be involved. Different fields feature problems associated with fines migration, asphaltene 

precipitation/deposition, inorganic scales, condensate banking, and damage during hydraulic fracturing operations, among 

others. Nanotechnology is a rapidly growing technology with potential applications and benefits. Among the numerous 
applications of nanotechnology for energy and the environment, the nanoparticle technology could be successfully 

employed as an attractive alternative in the oil and gas industry for the inhibition and remediation of different types of 

formation damage with cost-effective and environmentally friendly approaches. Due to their exceptional physicochemical 
properties such as high dispersibility, high surface area/volume ratio and small size (1-100 nm), nanoparticles are able to 

inject into the reservoir, travel smoothly through the porous media and selectively attack a specific type of formation 

damage. Also, at the nanoscale, other exceptional properties can be obtained, such as high thermal stability and chemical 
stability, as well as optically, magnetically, and electrically tunable properties. This book provides recent research on 

nanotechnology applied to the inhibition/remediation of formation damage in oil and gas reservoirs. The chapters include 
methodologies for multi-component skin characterization, estimating the level of risk of formation damage, nanoparticle 

fabrication methods, as well as the application of nanoparticles and nanofluids at both laboratory and field conditions. This 

book should generate a better landscape about the use of nanoparticles and nanofluids in the improvement of inhibition and 
treatment of formation damage, and its application in local and international scenarios. 

Nanostructured Materials: Synthesis, Properties and Applications 

Junhui He (Technical Institute of Physics and Chemistry, Chinese 

Academy of Sciences, Beijing, China) 

In series: Nanotechnology Science and Technology 
2019. 418 pp. 

Hardcover: 978-1-53615-013-1. $230.00. 

e-book: 978-1-53615-014-8. $230.00. 
Nanoscience and technology are interdisciplinary fields that bring together physicists, 

chemists, materials scientists, biochemists, and engineers to meet both current and 
future challenges, including searching for nanostructured materials for various 

advanced applications, clean and renewable energies for sustainable development, new 

technologies for environmental protection and new strategies for detecting and fighting 
diseases. Among the current subjects in nanoscience and technology, nanostructured 

materials have been attracting a huge amount of attention and have seen fast and 

explosive development in the past two decades. Such materials have already shown 

great potentials in smart materials, composite materials, information technologies, solar 

cells, fuel cells, secondary batteries, supercapacitors, environmental pollutants monitoring devices, air and water 

purification, and removal of both domestic and outdoor air pollutants. This book invited internationally renowned experts 
in the field of nanostructured materials from different countries, and assembled fourteen reviews and articles that discuss 

the synthesis, properties and applications of nanostructured materials. It also points out future research & development 

directions of nanostructured materials and encourages future efforts towards a better life and environment through research 
and development of nanostructured materials, especially via the younger generation. This book is suited for the audience of 

teachers, lecturers, professors, researchers, engineers, college students, graduate students, policy makers, and company 

managers. 

Properties and Application of Ultrathin Carbon and Silicon Films 

Alexander Y. Galashev and Yuri P. Zaikov (Institute of High-

Temperature Electrochemistry, Ural Branch, Russian Academy of 

Sciences, Russia) 

In series: Nanotechnology Science and Technology 
2018. 333 pp. 

Hardcover: 978-1-53614-509-0. $230.00. 
e-book: 978-1-53614-510-6. $230.00. 

This book is devoted to the computer modeling of two-dimensional materials consisting 

of no more than two sheets of graphene or silicene. The results of the investigation of 
the mechanical and thermal properties of such ultrathin films that are in a free-standing 

state and, also, located on substrates of silver, copper, and graphite are presented. The 
thermal stability of copper, nickel, and aluminum films of monatomic thickness on 

graphene has been studied. The calculated data on the temperature dependence of the 

thermal conductivity of single-layer graphene and silicene are presented. The excellent 
adsorption properties of graphene allow one to use it as a filter. A method for purifying 

graphene from heavy metals (copper, lead, and mercury) is proposed and implemented in a computer experiment by 

bombarding a contaminated graphene film on a copper substrate by clusters of noble gases with energies from 5 to 30 eV at 
various angles of incidence. This method of purifying graphene from mercury is compared with the method of heating this 

toxic metal deposited on graphene. The book is aimed at creating new composite materials with the use of graphene and 
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silicene. Considerable attention is paid to the creation of high-capacity, rapidly cyclic, long-lived anodes of ionic batteries. 

Graphene and silicene can be used as anode materials of lithium-ion batteries, while their charge capacity sharply increase 
and the charging time is shortened. Here, the authors describe the results of the passage of lithium ions through graphene 

and silicene membranes. Vacancy defects form the holes in these membranes. Further development of electrochemical 

current sources is constrained due to the lack of suitable anode material. Graphene, and especially silicene, are the main 
materials for designing the anode of a lithium-ion battery. This book describes computer experiments involving the passage 

by lithium ions through the graphene, silicene, and silicene-graphene channels formed by corresponding perfect sheets and 

sheets containing vacancy defects. The processes of intercalation and deintercalation of lithium into silicene channels of 
various degrees of defectiveness located on a silver and copper substrate are considered. The lithium ion moving in the 

electric field along the channel is considered as a probe for determining the detailed structure of the channel. This approach 

allows us to investigate the surrounding of the ion by both Si-rings and Si-polyhedra. The prospect of using silicene on 
pyrolytic graphite as an anode material is examined. Computer tests are supported by the calculation of the energy, kinetic 

and mechanical characteristics of the functional elements of the anode. In each case, all components of the stress tensor of 
a two-dimensional material are determined. This book will be useful for scientists, graduate students, and students who are 

interested in the actual use of unique two-dimensional materials in the form of graphene and silicene. This book may 

interest technologists engaged in the field of electronics and the creation of electrochemical current sources, materials 
scientists, researchers using low-energy cluster beams, and specialists in the field of computer modeling. This work was 

supported by the Russian Science Foundation [the grant number 16-13-00061]. 

Surface-Enhanced Raman Spectroscopy: Methods, Analysis and Research 

Vinay Bhardwaj, Ph.D. (Department of Biomedical Engineering, Rutgers, The State University 

of New Jersey, Piscataway, NJ, USA) and Anthony J. McGoron, Ph.D. (Professor, Department 

of Biomedical Engineering, Associate Dean for Academic Affairs, College of Engineering and 

Computing, Florida International University, Miami, FL, US) 

In series: Nanotechnology Science and Technology 
2019. 
Hardcover: 978-1-53614-861-9. $195.00. 

e-book: 978-1-53615-379-8. $195.00. 

In the last decade, we have seen spurring growth in academic and industrial interest in Raman spectroscopy and its 
modifications, in particular, Surface-Enhanced Raman Spectroscopy (SERS). This is evident by the number of SERS 

publications in the last decade, from 580 in 2005 to almost 2000 in 2014. There are now companies worldwide that are 

dedicated to manufacturing SERS substrate, sensors, and other SERS-based products. The miniaturization of Raman 
instrumentation from bulky and expensive bench-top designs to inexpensive handheld spectrometers has allowed SERS to 

be employed as an in situ detection technique. Some examples of the industrial success of Raman and SERS are rapid raw 

material identification (RMID), Process Analytical Technology (PAT) and drug screening in pharma and biotech 
industries, continuous surveillance of food, water, and environmental safety, and the diagnosis and continuous monitoring 

of diseases like cancer, diabetes, etc. This progress in translating Raman and SERS techniques into commercial use and 

commercial products is possible because of the close collaboration between scientists and engineers. However, the weak 
signals of Raman spectroscopy is an inherent limitation of the spontaneous Raman spectroscopy technique. Therefore, 

several modifications have been made, including but not limited to, surface-enhanced Raman spectroscopy (SERS), 

spatially offset Raman spectroscopy (SORS), transmission Raman spectroscopy (TRS), coherent anti-Stoke’s Raman 
spectroscopy (CARS), and tip-enhanced Raman spectroscopy (TERS). Spontaneous Raman spectroscopy has become a 

one-of-a kind, portable, and affordable technology for in-situ detection and continuous monitoring in resource-limited-

settings. The primary focus of this textbook is to try to cover the fundamentals in SERS methods of preparing substrates 
and sensors, and efficient spectral analysis approaches like chemometrics for diverse applications, listed in the paragraph 

above. However, with a goal to give a true picture to the audience when assessing the scope of spontaneous Raman and 

Surface-enhanced Raman for specific applications, we have briefly introduced industrially successful examples of other 
types of Raman spectroscopy techniques, such as SORS, TRS, and CARS. 
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Polymers 

Polymer Surfaces: Fabrication, Modification and Applications 

Valente Erasmo Silva 

In series: Polymer Science and Technology 
2018. 180 pp. 

Softcover: 978-1-53614-309-6. $95.00. 

e-book: 978-1-53614-310-2. $95.00. 
Polymer surfaces having micro-nanostructures can be produced using injection molding 

and hot embossing, high efficiency techniques able to meet the needs of industry for the 

mass production of polymer parts. Micro-nanosurfaces are in great demand for multiple 
applications that include antipollution and self-cleaning surfaces, microlenses, dry 

adhesion surfaces, antireflection coatings, cell culturing and differentiation as well as 

superhydrophobic surfaces. Polymer Surfaces: Fabrication, Modification and 
Applications discusses the injection molding of micro-nanostructured polymer surfaces 

consists of three main technical steps: mold inserts, processing parameters and 

demolding. The authors also discuss the capabilities of various demolding methods, 
such as antistiction coatings, to protect and enhance the surface properties of micro-

nanostructures. The subsequent contribution focuses on biocompatible and 

biodegradable hollow nanoparticles prepared via the layer-by-layer deposition of polymer thin films on sacrificial 
templates. The review encompasses all aspects of nanocapsules from preparation through characterization and the 

applications as drug carriers. A promising strategy is proposed for facilely and successively replicating randomly arranged 

pyramids on an etched silicon wafer to polystyrene surface. The authors propose that this fast and efficient replication 
strategy could be an excellent candidate for developing antireflective protective layers without complicated procedures and 

expensive materials. A promising strategy was proposed for facilely and successively replicating the natural functional 

nanostructure of the cicada wing onto polystyrene surfaces in the concluding study. This work may direct the design of 
gradient wetting surfaces by mimicking the nanopillar structure of cicada wing. This strategy could aid in mimicking bio-

inspired functional micro/nanostructures without complicated procedures and expensive materials. 

Renewable Energy 

A Closer Look at Biodiesel Production 

Luisa Fernanda Rios Pinto, Érika Marques Takase and Harrson 

Silva Santana (School of Chemical Engineering, University of 

Campinas (UNICAMP), Campinas, São Paulo, Brazil) 

In series: Renewable Energy: Research, Development and Policies 
2019. 317 pp. 

Hardcover: 978-1-53614-884-8. $230.00. 

e-book: 978-1-53614-885-5. $230.00. 
Biodiesel is considered a viable alternative to the use of fossil fuel, as it is a renewable 

and biodegradable fuel, providing many environmental benefits. A Closer Look at 

Biodiesel Production describes new prospects of biodiesel production and updates the 
different researches on raw materials for the production of new sources of biofuels. The 

book contains thirteen chapters that are divided into five sections for a better 

understanding for the reader. The first section presents an extensive and profound 
review of the fundamentals of biodiesel production and the application of 

heterogeneous catalysts in this process. The second section assesses the influence of the 

raw material and provides insight into non-conventional raw materials that can be used for biodiesel production, such as 

Macroinvetebrate Larvae and Wastewater Treatment Plant Sludge. The third section aims to present an extended discussion 

on biodiesel production from microalgae to feedstock. The third section shows the importance of the implementation of a 

biorefinery, using all microalgae products to make the processes economically viable. The objective of the fourth section 
was to apply modeling and simulation techniques that can assist in the design and assisted development of catalysts and 

methods for obtaining sustainable and ecological biofuels and to develop new separators of the co-products of the biodiesel 

production process. The last section is about the microbial conversion of crude glycerol to bioplastics and their building-
block molecules. This book aims to provide an in-depth analysis and discussion of the basics of biodiesel production, 

developing new value-added biofuels and their biorefineries of possible products from an improved raw material. The 

target audience includes researchers, engineering design and biodiesel production facilities and graduates seeking a 
benchmark in biodiesel production. 
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Advances in Bio-Fuel Production 

Anil Kumar (School of Biotechnology, Devi Ahilya University, 

Indore, India) and Sarika Garg (Director, Science Planet Inc., 

Canada) 

In series: Renewable Energy: Research, Development and Policies 
2019. 352 pp. 
Hardcover: 978-1-53614-671-4. $195.00. 

e-book: 978-1-53614-672-1. $195.00. 

Petroleum has played a crucial role in the socio-economic and political welfare of the 
world. It is a non-renewable form of energy and has an increasing demand in this 

modern era. To fulfil the demands, the conventional sources of oil reserves are being 

stressed and are nearly drought. Also, the burning of fossil fuel emits toxic gases 
contributing to environmental pollution and global warming. The concern about 

environmental deterioration helped scientists to invent ways to make bio-based 

products. These bio-based products can replace the use of gasoline, diesel, oil, plastics 

and much more. Among all the bio-based products, biofuel is the most noticed one for 

being humanity’s first liquid fuel. Biofuels are important for various reasons including reduced environmental impact, an 

alternative source of energy, and a boost in economic development. In this book, detailed production of biofuels from non-
conventional bio-feedstocks and advanced biofuels production have been discussed. 

Advances in Renewable Energy and Sustainable Systems 

Sandip A. Kale (Trinity College of Engineering and Research, 

Pune, Maharashtra State, India) 

In series: Renewable Energy: Research, Development and Policies 
2018. 305 pp. 

Hardcover: 978-1-53614-022-4. $230.00. 
e-book: 978-1-53614-023-1. $230.00. 

The changing energy scenario has now become the focus of researchers, scientists, 

economists, industries and governments with the objectives of fulfilling current needs 
through advanced renewable technologies and looking towards the future with 

sustainable systems. This book comprises fourteen chapters to discuss some noteworthy 

advances in renewable energy with some sustainable issues. Wind and solar energy are 

the major renewable energy sources and contribute significantly to renewable energy 

installations across the globe. A significantly increasing trend of offshore wind turbine 

installations, wind turbine design and wind farm simulation techniques and vertical axis 
wind turbines are the subjects used for the first four chapters included in this book. 

Solar thermal applications are significantly increasing along with PV applications. The middle four chapters are focused on 

solar thermal energy and photovoltaics. The next two chapters relate to case studies of hybrid wind-PV systems. Chapter 
Eleven presents an analysis and optimization of barriers to hydropower development in Nepal. In the last two chapters, the 

global scenario of transportation, its development, policies, and particularly the status in Indian and performance 

enhancement of e-rickshaws in India based on battery-ultracapacitor hybrid energy sources is presented. In the last chapter, 
the application of an axiomatic design approach for constructability in design is presented in an interesting manner. 

Biogas: Production and Properties 

James G. Speight (CD&W Inc., Consultant, Laramie, WY, US) 

In series: Renewable Energy: Research, Development and Policies 
2019. 400 pp. 
Hardcover: 978-1-53615-278-4. $230.00. 

e-book: 978-1-53615-279-1. $230.00. 

This book will introduce the reader to the fundamentals of biogas production, 
properties, and uses. The chapters focus on biogas as a renewable energy source, biogas 

production, the chemistry and engineering aspects of anaerobic digestion, landfill gas, 

biomass gasification, biogas upgrading technology, among other topics. 
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Distributed Wind Energy Generation 

Antonio Colmenar Santos, Enrique Rosales Asensio and David 

Borge Diez (Industrial Engineering Higher Technical School, 

Spanish University for Distance Education (UNED), Madrid, Spain) 

In series: Renewable Energy: Research, Development and Policies 
2018. 192 pp. 
Softcover: 978-1-53614-207-5. $95.00. 

e-book: 978-1-53614-320-1. $95.00. 

European efforts to fight climate change, to improve the security of energy supply, and 
to drive innovation and competitiveness in the next decade will make distributed 

generation (DG) develop and grow considerably. DG growth is an integral component 

of a new vision of an effective and highly responsive “European Smart Grid” in which 
the actions of all stakeholders are fully integrated. However, there are a number of 

existing barriers that prevent the spread of DG in the European market. These barriers 

range from simple commercial issues, such as the fact that the energy produced is 

currently not cost-effective in comparison to the electricity generated on a large scale, 

to complex regulatory reforms. In this book, several comparisons are made regarding different solutions already adopted in 

European countries for low power distributed generation, thereby providing possible solutions to the budding energy 
situation in Europe, as well as an overview of trends and growth forecasts for distributed generation and smart grid (SG) 

projects. Since several processes working with solar energy are available, a study to know which technology is more 

suitable considering the primary energy consumption and economy is necessary. This book analyses existing wind farms to 
quantify and characterise the market suitable for repowering. We discuss whether repowering is a valid alternative from the 

point of view of feasibility to enable the continuation of the integration of wind energy in the Spanish energy mix and 

whether this feasibility is enough when the energy generated is charged at the electricity market price in terms of grid 
parity. The results support that repowering is a profitable alternative and is often even better than the construction of new 

wind farms under certain conditions. Finally, in this book, the problems that have motivated the development of wind 

control centres are presented, highlighting the Spanish case. This book describes typical telecontrol architecture from the 
local wind farm level to inter-control centre connectivity, with special emphasis on differences compared with other 

control centres and the functionalities that can be implemented in this architecture. A study on the use of virtual machines 

in wind control centres is also included for the purpose of shedding light on this modern trend, despite the strong inertia in 
the use of conventional servers. 

Metals and Metal-Based Electrocatalytic Materials for Alternative 

Energy Sources and Electronics 

Jasmina Stevanović, Ph.D. (Institute of Chemistry, Technology and 

Metallurgy, University of Belgrade, Belgrade, Serbia) 

In series: Chemical Engineering Methods and Technology 
2019. 442 pp. 
Hardcover: 978-1-53614-663-9. $230.00. 

e-book: 978-1-53614-664-6. $230.00. 

The important role of metals, their oxides and catalytically-interactive supports in 
contemporary investigations related to rational construction of next-generation devices 

as alternative energy sources and hi-tech electronics is ambitiously presented 

throughout this book. The topics involve: Carbonaceous and non-typical platinum-
based nanostructured electrode materials as promising candidates for anodic reactions 

in low-temperature fuel cells. Ruthenium oxide as electroactive material, presented 

through its innovative synthesis routes involving microwave heating and ultrasonic 
spray pyrolysis, with the focus on its performances as an electrochemical 

supercapacitor, but also as a part of multicomponent electrode coating in electrocatalysis of chlorine and oxygen evolution. 

Alkaline water electrolysis as the simplest method for hydrogen production especially when using renewable energy 
sources, offering the advantage of simplicity and environmentally clean technology with zero emission of greenhouse 

gases. New frontiers in electroconductive composite materials and biopolymers combined with noble metal nanoparticles 

that can be used in nanoelectronics and medical nanotechnologies. The possibilities for the operational improvement of an 
aluminum-air battery presented through alternative modifications of an Al-anode by alloying with magnesium and 

electromagnetic bulk structure homogenization. The improvements of copper-based materials as well as the research 

toward sustainable production of copper itself as an important component for further development of electronic devices. 
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Renewable Electric Power Distribution Engineering 

Antonio Colmenar Santos, Enrique Rosales Asensio and David 

Borge Diez (Industrial Engineering Higher Technical School, 

Spanish University for Distance Education (UNED), Madrid, Spain) 

In series: Renewable Energy: Research, Development and Policies 
2018. 182 pp. 
Softcover: 978-1-53614-202-0. $95.00. 

e-book: 978-1-53614-399-7. $95.00. 

Among other things, this book analyzes the energy losses in transformation systems 
composed of parallel transformers and proposes a method – known as PLO – that 

allows for the reduction of these losses. Distribution transformer system losses 

represent an important contribution to the quantity of GHG emitted to the atmosphere 
and have a high economic cost. This book benefits the reader by proposing and 

validating a novel method for the transformer utilities of three efficiency levels. This 

method can be implemented with any transformer, regardless of its characteristics. New 

low-loss transformers have lower losses but higher economic cost, and so their 

installation is cost-effective only if the total cost over the life cycle is lower. However, replacement of existing 

transformers is rarely profitable. This book proposes a method to reduce losses throughout the life cycle in new or existing 
installations. For implementation, the system does not require any additional device and allows energy savings of up to 

41% to be obtained over the initial losses when it is used in parallel transformers; the study also proposes using an 

automated system instead of manual disconnection. The new energy measurement equipment in smart grid systems 
facilitates the installation and operation of this method. Due to its contribution to the current pool of knowledge for topics 

such as repowering and renewable distribution systems, this book is an ideal resource for those interested in renewable 

energy, electric power systems and their applications. 

Solar Power Technology: Developments and Applications 

Antonio Colmenar Santos, Enrique Rosales Asensio and David 

Borge Diez (Industrial Engineering Higher Technical School, 

Spanish University for Distance Education (UNED), Madrid, Spain) 

In series: Renewable Energy: Research, Development and Policies 
2018. 198 pp. 

Softcover: 978-1-53614-204-4. $95.00. 

e-book: 978-1-53614-401-7. $95.00. 

This book develops a novel and simple, yet rigorous methodology that, by means of 
basic techniques and tools available to any engineer, enables the study of solar 

concentrator performance parameter scattering on the control of the solar field outlet 

temperature. Several simulations are performed considering a realistic solar field 
comprised of a large set of solar collectors with slight differences in performance. Sets 

of scattered parameter distributions are randomly assigned to the collectors in the solar 

field. Sensitivity analysis of solar field behavior is then performed in terms of the 
distribution of the performance parameters of the solar collectors, followed by a 

comparison between different configurations of the solar field according to the number of subfields. The latter is of great 

interest in order to evaluate the effect of a subfield number on the ability of the solar field’s operator to control the 
temperature of the solar field when a flow control valve is not available in each loop. As a special feature, this book 

proposes a new model for characterizing the energetic behavior of grid connected PV inverters. The model has been 

obtained from a detailed study of the main loss processes in small size PV inverters in the market. The main advantage of 
the used method is to obtain a model that comprises two antagonistic features, since both are simple, easy to compute and 

apply, and accurate. One of the main features of this model is how it handles the maximum power point tracking (MPPT) 

and its efficiency: Concerning both parts, the model uses the same approach and is achieved by two resistive elements 

which simulate the losses inherent to each parameter. This makes this model easy to implement, compact and refine. The 

model presented here also includes other parameters, such as the start threshold, standby consumption and islanding 

behavior. As an example, the model has been implemented in the PSPICE electronic simulator, and this approach has been 
used to teach grid-connected PV systems. The use of this model for the maintenance of working PV facilities is also 

shown. 
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Special Topics 

Advances in Engineering Research. Volume 25 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2018. 251 pp. 

Hardcover: 978-1-53614-218-1. $250.00. 

e-book: 978-1-53614-219-8. $250.00. 
Advances in Engineering Research. Volume 25 examines the background of magnetic sensors within the field of traffic 

engineering. Starting off with an introduction to the principles of traffic detection and estimation, the authors study the 

design and development of a low cost, energy efficient multi-function wireless traffic earth magnetic sensors (EMS). 
Recommended sensor layout strategies are presented in an effort to reduce the investment cost and provide a decision-

making basis for traffic management. Next, the authors present the main advantages of the vortex and highly turbulent 

flows and their implementation area in the chemical engineering. The technological scheme includes devices with active 
hydrodynamic regimes used in the granulation processes. The theoretical bases for the technological line of the devices 

with active hydrodynamic regimes is also presented. Piezoelectric materials were discovered many years ago, however, 

new compounds and fabrication techniques are continually explored in order to get the optimal and new properties. The 
authors discuss a new piezoelectric ceramic with Platinum implant that has been fabricated in recent years. The application 

possibilities of this ceramic are increased since there is a third electrode available which can be used to control its behavior. 

The analysis of the behaviour of Passive Magnetic Bearing (PMB) in order to achieve an acceptable magnetic force and 
stiffness is proposed as an interesting topic for rotating systems. In this compilation, numerical analysis, which is an 

effective method to investigate the structural parameters of PMB, is applied using Finite Element Method to the two-

dimensional model of PMB. The closing paper presents a universal solution for the magnetic force interaction calculation 
between arbitrarily magnetized permanent ring magnets. The configuration contains two permanent ring magnets that 

correspond to the axial or radial passive magnetic bearing configuration, and the type of the bearing depends on the 

permanent magnet’s magnetization vector direction and the permanent magnet’s position. 

Advances in Engineering Research. Volume 26 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2019. 241 pp. 
Hardcover: 978-1-53614-714-8. $250.00. 

e-book: 978-1-53614-715-5. $250.00. 

In Advances in Engineering Research. Volume 26, sodium dodecyl sulfate and hydroxy isopropyl chitosan are employed as 
modulation agents for crystallization of CaC2O4. The effects of these concentrations on the crystallization are investigated, 

and the CaC2O4 particles are characterized by scanning electron microscopy, powder X-ray diffraction, thermogravimetric 

analysis and Fourier transform infrared spectroscopy. The authors examine a novel flash ironmaking technology, 
developed by Professor H.Y. Sohn’s research group at the University of Utah, which has shown promising results for the 

production of iron from iron ore concentrate with low energy consumption/greenhouse gas emissions. Computation fluid 

dynamics has been used to simulate the novel flash ironmaking process from the kinetics analysis of the results obtained in 
laminar-flow reactors to the laboratory scale Utah flash reactor and the large scale bench reactor. This collection goes on to 

review recent data on composite materials intended for repairing mechanochemical and technological damages of metallic 

pipelines. The technological aspects of repairing gas and oil pipeline surfaces and their joints and couplings in field 
conditions are analyzed, and methods used to improve the strength of the adhesive layer are considered. Next, several 

mega-structural projects for regulation of the economic and ecological impacts of global sea-level rise in the Mediterranean 

Sea Basin are detailed. In particular, one macro-project, a modernized installation sited within the Strait of Gibraltar 
composed of a single fabric submarine curtain and super-ropes, is closely examined in terms of its sea-level rise macro-

problem solving suitability. Lastly, a new method based on subsampled contourlet transform and feature smoothing 

technique is presented for automatic classification of seabed square-size images. This new version of standard contourlet 
transform allows for the study of images with various resolution levels and directions. This proposed method is 

implemented using graphics processing unit capabilities to reduce execution time. 

Advances in Engineering Research. Volume 27 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2019. 245 pp. 

Hardcover: 978-1-53614-803-9. $250.00. 

e-book: 978-1-53614-804-6. $250.00. 
The opening chapter of Advances in Engineering Research. Volume 27 summarizes current progress in the design of 

multimode dielectric resonator antennas. Emphasis is placed on the operating modes achieved by different research groups, 

including the authors’, as well as the feeding system used, the modes’ radiation performances, and radiation patterns. The 
authors conclude that the full potential of dielectric resonator antennas can only be obtained using its multi-mode 
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capabilities. Following this, a detailed discussion on flexible organic thin-film transistors is provided, focusing on different 

aspects of fabrication, emerging organic materials, characterization techniques, multidisciplinary applications and 
performance deteriorating issues. A mathematical model of the locomotive spatial vibrations was developed and different 

reasons of derailment were under investigation. Locomotive behaviour in collisions with a motionless obstacle and another 

vehicle is studied and the results are examined. In another study, the evolution of the stochastic digital measurement 
method is reviewed, particularly highlighting the two-bit stochastic digital measurement method. Topics covered include 

theoretical foundations and prototype instruments used in power grid networks. The closing chapter covers the 

development of active safety system technologies is an emerging topic, especially in regard to powered two-wheelers. In 
the wake of new technologies available, many governments are heavily legislating vehicle safety, is prompting the 

manufacturers to innovate their active safety devices. 

Advances in Engineering Research. Volume 28 

Victoria M. Petrova 

In series: Advances in Engineering Research 
2019. 265 pp. 

Hardcover: 978-1-53615-011-7. $250.00. 

e-book: 978-1-53615-012-4. $250.00. 

In Advances in Engineering Research. Volume 28, the authors describe the functional beam splitter that divides the 

incident beam into several derivative ones, simultaneously introducing the prescribed transformation of their transverse 
profiles. Recommendations for managing the diffracted beams’ profiles and their employment in precise metrology and 

optical vortices analysis are given. Unlike most engineered filtering systems, many naturally evolved biological filters have 

variable rather than fixed porosity. These include internal and external filters for feeding, as well as filters to capture waste 
particles. As such, this collection examines a prime example of a biological system with fluctuating porosity: the baleen 

filter of mysticete whales, which uses keratinous plates and hair-like fringes to capture prey of varying size. Next, the 

adaptive identification problem of dynamic systems with uncertainty is considered on adaptive observer class. A method is 
proposed for construction adaptive observers time-varying linear dynamic objects at non-fulfillment of condition excitation 

constancy. The authors also explore wireless sensor networks with common applications existing the real world. The 

benefits and challenges of the networks are discussed in an effort to overcome some constraints of energy limitation. A 
review of traditional data collection methods is provided with details. In closing, the algorithm for full rejection of the side 

lobes of a pattern antenna array at given azimuth angle points outside the main lobe area is considered. The structural 

diagram of the array is presented, and the efficiency of the suggested design has been investigated. 

Mechanical Analyses of Nanoscale Beams 

Farzad Ebrahimi, Ph.D. (Mech. Eng. Dept., Imam Khomeini International University, Qazvin, 

Iran) 

In series: Mechanical Engineering Theory and Applications 
2019. 

Hardcover: 978-1-53615-089-6. $310.00. 

e-book: 978-1-53615-090-2. $310.00. 
A material structure assembled from a layer or cluster of atoms with the size of the order of nanometers is called a 

nanostructure. There are many events such as the discovery of scanning electron microscopy that gave fillip to 

nanotechnology research. However, with the discovery of a new allotrope of carbon in the late 1980s and early 1990s, 
namely the fullerene, carbon nanotubes, and graphene, a new chapter in nanotechnology research has emerged. These have 

become the basic building blocks for many nanodevices such as nano sensors, nano actuators, nano gyroscopes, etc. All of 

these devices are packaged under Nano Electro Mechanical Systems (NEMS) or Nano Opto Mechanical Systems (NOMS) 
devices. The key elements in these devices are the nanobeams, nanorods, nanoplates and nanoshells, respectively. This 

book is a comprehensive text to cover the mechanical analyses of nanobeams. The book introduces the reader to the 

fundamentals, as well as more in-depth aspects, of vibration and buckling analyses of nanoscale beams faced with different 
environments and the associated latest research applications. Most of the solutions presented in these chapters are the 

results of investigations conducted by the author and his collaborators since 2015. The results presented herein may be 

treated as a benchmark for checking the validity and accuracy of other numerical solutions. Despite a number of existing 
texts on the theory and analysis of nanoscale beams, there is not a single book that is devoted entirely to the mechanical 

investigation of nanobeams. It is hoped that this book willfill the gap to some extent and be used as a valuable reference 

source for postgraduate students, engineers, scientists, and applied mathematicians in thisfield. 
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NASA: Major Projects and Select Issues 

Oliver Cummings 

In series: Space Science, Exploration and Policies 
2019. 272 pp. 

Hardcover: 978-1-53614-817-6. $230.00. 
e-book: 978-1-53614-818-3. $230.00. 

NASA’s mission is to drive advances in science, technology, aeronautics, and space exploration to enhance knowledge, 

education, innovation, economic vitality, and stewardship of Earth. Chapter 1 and 2 provide a snapshot for 2018 of how 
well NASA is planning and executing its major acquisition projects. In May 2017, GAO found that projects were 

continuing a generally positive trend of limiting cost and schedule growth, maturing technologies, and stabilizing designs. 

But, at the same time, GAO noted that many of these projects, including some of the most expensive ones, were 
approaching the phase in their life cycles when cost and schedule growth is most likely. Chapter 3 is an overview of the 

2017 budget. Chapter 4 determines the extent to which NASA has established and implemented leading IT management 

practices in strategic planning, workforce planning, governance, and cybersecurity. Chapter 5 addresses, among other 
things, the extent to which (1) NASA’s Inspector General investigated contractor and grantee whistleblower reprisal 

complaints; (2) NASA’s Administrator reviewed reprisal complaints in a timely manner; and (3) NASA communicated the 

applicable whistleblower reprisal protections to contractors. Chapter 6 sets forth policy governing the release of public 

information, which is defined as information in any form provided to news and information media, especially information 

that has the potential to generate significant media, or public interest or inquiry. 

Sky Radiance and Luminance Models: The Boundary Conditions 

Sokol Dervishi (Dean, Faculty of Architecture and Engineering, Epoka University, Albania; 

Priv. Dozent, Institute of Architectural Sciences, Vienna University of Technology, Austria) 

In series: Energy Science, Engineering and Technology 
2019. 
Softcover: 978-1-53614-957-9. $82.00. 

e-book: 978-1-53615-008-7. $82.00. 

This research aims to make an original and advanced contribution to state-of-the-art sky models. It focuses on high-
resolution sky radiance and luminance models given their essential importance in a host of scientific and engineering 

applications. For example, improved sky radience and luminance models can be used to improve the design and operation 
of energy-efficient and sustainable buildings. All these applications require high-fidelity information on spatial and 

temporal distribution of solar irradiance and illuminance on building surfaces. The empirical basis for related decision-

making processes is, however, rather limited: Available measured data – collected by typical weather stations – is typically 
restricted to global horizontal irradiance. Few research-class climatic monitoring stations also record the diffuse component 

of solar irradiance. This research will therefore examine a number of such models in detail and explore both improvement 

possibilities of existing models and the potential for alternative modeling approaches in future developments. Specifically, 
this research aims at developing accurate high-resolution sky radiance and sky luminance models for the city of Vienna. In 

order to generate sky radiance maps, the diffuse radiation component of the global horizontal irradiance should be typically 

derived based on proper diffuse fraction models. Accordingly, this research starts with an attempt to improve the existing 
diffuse fraction models. When both diffuse and direct horizontal irradiance data are available, the existing models intended 

for the sky radiance generation can be comprehensively evaluated and further developed to arrive at a more reliable locally 

verified sky radiance distribution model. In addition to sky radiance distribution maps, which greatly support the design of 
buildings’ solar energy systems, sky luminance maps are needed to support the design of buildings’ daylighting systems. 

However, to generate sky luminance maps from sky radiance maps, appropriate luminous efficacy information is required, 

which is not available from typical weather stations. Therefore, this research shall also explore methods with various 
degrees of resolution to derive illuminance data based on more broadly available global irradiance data. Solid high-

resolution empirical data is needed not only to evaluate the existing models, but also to develop and validate new models. 

For this purpose, I will deploy our existing monitoring facility to systematically collect both typical weather station data 
and additional information concerning the diffuse component of the global horizontal irradiance, global horizontal 

illuminance, vertical irradiance, as well as detailed sky luminance and radiance distributions. 
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Systems Engineering 

Mechatronic Systems: Design, Performance and Applications 

Mohamed Arezki Mellal (Faculty of Engineering Sciences (FSI), 

M’Hamed Bougara University (UMBB), Boumerdès, Algeria) 

In series: Systems Engineering Methods, Developments and 

Technology 
2019. 332 pp. 
Hardcover: 978-1-53614-530-4. $160.00. 

e-book: 978-1-53614-531-1. $160.00. 

During the last decade, mechatronic systems have been found in many things and many 
experiences of our everyday lives. The word “mechatronics” was first used by the 

engineer Tetsuro Mori in Japan in 1969. Mechatronics is a multidisciplinary area of 

study combining mechanics, electronics, computers and automation. A synergistic 
collaboration among these fields of science involves a high potential for 

accomplishments and achievements now accessible to a wide variety of engineers. 
Mechatronic Systems: Design, Performance and Applications is a source of the latest 

research and technical notes in mechatronics. This book is useful for students, 

researchers, and all readers interested in this topic. 

Technology Development 

Advances in Aerospace Science and Technology: Part II 

Parvathy Rajendran (Lecturer/Head of System and Design Research Cluster, School of Aerospace 

Engineering, Universiti Sains Malaysia, Engineering Campus, Pulau Pinang, Malaysia) and 

Mohd Zulkifly Abdullah (School of Mechanical Engineering, Universiti Sains Malaysia, 

Engineering Campus, Palau Pinang, Malaysia) 

In series: Mechanical Engineering Theory and Applications 
2019. 

Hardcover: 978-1-53615-689-8. $160.00. 

e-book: 978-1-53615-690-4. $160.00. 

Aerospace science and technology have made remarkable progress in the last century. Although a few publications have 
written on this topic, most are inadequate in elucidating the various advanced technologies developed in recent years. For 

this reason, publishing a book in which prominent researchers elaborate and discuss their research efforts in conjunction 

with other efforts appears sensible. In this book, the most accurate and current materials were gathered, reviewed, and 
presented by an exceptional group of experts. This book presents state-of-the-art and current developments and 

applications in aerospace. This is a Part II continuation book of previously published edited book composed of the 

following: · Chapter 1: Application of High-Performance Interconnection in Aerospace Technology · Chapter 2: Knitted 
Structures in Aerospace Applications · Chapter 3: Carbon Nanotube-Reinforced Hierarchical Carbon Fibre Composites · 

Chapter 4: Influence of Aviation Fuel on Composite Materials · Chapter 5: Deterioration in Aero-Engines · Chapter 6: 

Important Aerodyamic Parameters in Flapping-Wing Unmanned Aerial Vehicles · Chapter 7: Visual Localisation and 
Mapping using Unmanned Aerial Vehicles · Chapter 8: Geospatial Mapping Using Satellites This book is intended for 

undergraduate and graduate students as well as professionals in the field of aeronautical/aerospace engineering. The book 

could also serve as a guide for engineers and practitioners, academicians, government agencies, and industries. 

Productive Forces of Design: The Basis of Post-Industrial Development 

Vladimir Strokov (Doctor of Technical Sciences, Center Productive Forces of Intellectual Work, 

Supervisor of Studies, Moscow, Russia) 

In series: Manufacturing Technology Research 
2019. 

Softcover: 978-1-53615-581-5. $95.00. 

e-book: 978-1-53615-582-2. $95.00. 
The goals of post-industrial development have been formulated: design and production of complex high-tech varieties of 

types of products satisfying the strategic needs of the country (being the country’s wealth). There are functional and 

parametric varieties. Functional varieties differ in the number of consumer functions (properties), for example, the first 
stage of the Falcon 9 rocket launches the vehicle, returns to the launch site and lands on the platform. Parametric varieties 

have different parameters of the same consumer functions, for example, the varieties of aircraft “Airbus” A380 and A381 

differ in the number of seats (180 and 236) and flight range (6100 km and 5900 km). Varieties may have a program 
management by satisfaction of needs, replacing a person, for example, the first stage of the Falcon 9 rocket has this 
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program management. For the first time in the world practice, the decisive role of the productive forces of computer-aided 

design in fulfilling the goals of post-industrial development has been shown. The productive forces of computer design: the 
aggregate of designers (constructors, analysts, technologists) and computer means of design are capable of a) designing 

digital models of intermediate (parts, units, assemblies) and final products, b) analyzing and modeling structures, c) 

carrying out technological preparation of production, d) designing composite materials with the required parameters of 
consumer functions. Computerization of design leads to an instantaneous exchange of information and replacement of tons 

of design documentation with a single flash disk and creates the possibility of designing varieties of products with program 

management (without human participation) of satisfaction of the needs (age-old dream of humanity). The use of 
composites provides the possibility of designing varieties of items being intellectual property carriers, which meet the 

required parameters. The principles of the organization of the computer-aided design process (universalization, parallelism, 

optimization, innovations, and continuity) have been introduced and substantiated. The productive forces of computer-
aided design changed the productive forces of the production of the K. Marx’s model: universal machines replaced 

specialized machines; software control of the machine, developed by a technologist, caused the replacement of the worker. 
The organization of the production process of intermediate and simple products in time has been developed. 

Universalization, innovations, optimization of design and production lead to the international division of mental labor and 

production capital of individual countries and regions into the design of stages and varieties and the production of varieties 
of intermediate products, carriers of intellectual labor property with the required consumer functions and their parameters. 

Universalization, innovations, optimization of design and production lead to the international per-stage and per-object 

division of the designer’s mental labor and per-object division of the productive capital of individual countries and regions. 
The result is the design and production of varieties of intermediate products, carriers of intellectual labor property, having 

the required consumer functions and parameters. International cooperation of design organizations and enterprises of 

individual countries and regions based on the principles of parallelism and continuity leads to the formation of families of 
international design and production. The families are able to produce parametric and functional-parametric varieties of 

types of final products, carriers of intellectual labor property, satisfying functional and parametric requirements. The 

competition between families determines the development of the world industry. For example, the competition between the 
families of “The Boeing Company” and “Airbus SE” determines the development of civil aviation in the world. The 

production costs have been determined. A mechanism has been developed for the development of the productive forces of 

design and production through the renewal of intellectual property in the design process and the accumulation of capital in 
the production process. 
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Aviation Security: Countermeasures, Access Control, Air Cargo and Charter Operations 

Peter Chapman 

In series: Transportation Issues, Policies and R&D 
2019. 249 pp. 

Hardcover: 978-1-53615-173-2. $160.00. 
e-book: 978-1-53615-174-9. $160.00. 

The Transportation Security Administration (TSA) has spent billions of dollars on aviation security programs. However, 

recent attacks involving aircraft and airports in other countries underscore the continued threat to aviation and the need for 
an effective aviation security program. Chapter 1 examines the extent to which TSA has (1) information on the 

effectiveness of selected passenger aviation security countermeasures and (2) systematically analyzed the cost and 

effectiveness tradeoffs among countermeasures. Incidents of aviation workers using access privileges to smuggle weapons 
and drugs into security-restricted areas and onto planes has heightened awareness about security at commercial airports. 

TSA, along with airport operators, has responsibility for securing the nation’s approximately 440 commercial airports. 

Chapter 2 reports on (1) the extent to which TSA has assessed the components of risk and (2) the extent to which TSA has 
taken actions to oversee and facilitate security, among other objectives. U.S. policies and strategies for protecting air cargo 

have focused on two main perceived threats: the in-flight detonation of explosives concealed in an air cargo shipment and 

the hijacking of a large all-cargo aircraft for use as a weapon to attack a ground target such as a major population center, 
critical infrastructure, or a critical national security asset. Additionally, there is concern that chemical, biological, or 

radiological agents or devices that could be used in a mass-casualty attack in the United States might be smuggled as 

international air cargo as discussed in chapter 3. On August 31, 2016, as part of a shift in U.S. policy toward Cuba, air 
carriers resumed scheduled commercial flights between the United States and Cuba, a route previously only open to public 

and private charter carrier operations. Chapter 4 examines (1) the extent to which TSA followed its standard operating 
procedures when assessing aviation security at Cuban airports in fiscal years 2012 through 2017; (2) the results of TSA’s 

Cuban airport assessments in fiscal years 2012 through 2017; and (3) the results of TSA’s air carrier inspections for Cuba 

in fiscal years 2016—when commercial scheduled air service between the United States and Cuba resumed—and 2017. 
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Transportation: Congressional Issues, Financing and Improvements 

Frederick Daniels 

In series: Transportation Issues, Policies and R&D 
2019. 

Hardcover: 978-1-53615-651-5. $195.00. 

e-book: 978-1-53615-652-2. $195.00. 
The nation’s air, land, and marine transportation systems are designed for accessibility and efficiency, two characteristics 

that make them vulnerable to attack. The focus of chapter 1 is how best to implement and finance a system of deterrence, 

protection, and response that effectively reduces the possibility and consequences of terrorist attacks without unduly 
interfering with travel, commerce, and civil liberties. Almost every conversation about surface transportation finance 

begins with a two-part question: What are the “needs” of the national transportation system, and how does the nation pay 

for them? Chapter 2 is aimed almost entirely at discussing the “how to pay for them” question. On December 4, 2015, 
President Barack Obama signed the Fixing America’s Surface Transportation Act (FAST Act; P.L. 114-94). As reported in 

chapter 3, the act authorized spending on federal highway and public transportation programs, surface transportation safety 

and research activities, and rail programs for five years, through September 30, 2020. Despite significant investments in 
public transportation at the federal, state, and local levels, transit ridership has fallen in many of the top 50 transit markets. 

If strong gains in the New York area are excluded, ridership nationally declined by 7% over the past decade. Chapter 4 

examines the implications for federal transit policy of the current weakness and possible future changes in transit ridership. 
Congress created the Railroad Rehabilitation and Improvement Financing (RRIF) program to offer long-term, low-cost 

loans to railroad operators, with particular attention to small freight railroads, to help them finance improvements to 

infrastructure and investments in equipment. This program is discussed in chapter 5. The Department of Transportation’s 
(DOT) Federal Railroad Administration (FRA) and Federal Transit Administration (FTA) carry out different approaches to 

rail safety oversight. FRA has a more centralized safety oversight program for railroads, while FTA’s program for 

oversight of rail transit safety largely relies on state safety agencies to monitor and enforce rail transit safety, as established 
in federal statute. Chapter 6 examines (1) key characteristics of FRA’s and FTA’s rail safety oversight programs and (2) 

strengths and limitations of FRA’s and FTA’s rail safety oversight programs. Research sponsored by the Federal Railroad 

Administration (FRA) has identified driver behavior as the main cause of highway-rail grade crossing crashes and that 
factors such as train and traffic volume can contribute to the risk of a crash. Chapter 7 examines: (1) the focus of FRA’s 

grade-crossing-safety research, (2) how states select and implement grade-crossing projects and what data are available 
from FRA to inform their decisions, and (3) the challenges states reported in implementing and assessing projects and the 

extent to which FHWA assesses the program’s effectiveness. 

Transportation Infrastructure: Assessment, Management and 

Challenges 

Saúl Antonio Obregón Biosca (Engineering Faculty, Autonomous 

University of Queretaro, Queretaro, Mexico) 

In series: Transportation Issues, Policies and R&D 
2018. 201 pp. 
Softcover: 978-1-53614-059-0. $95.00. 

e-book: 978-1-53614-060-6. $95.00. 

The transport infrastructure generates benefits in efficiency and interchange of goods 
and people. The increase of accessibility induced by transport infrastructure in a region 

causes employment growth, which causes a more positive economic future for the 

affected area by the infrastructure. The purpose of this book is presented to the 
practitioners, researchers and students as a comprehensive framework around the 

transport infrastructure for the following: i. Transport infrastructure, their economic 

influence and the territorial transformation. ii. The active mobility infrastructure, the 
design and the habitat influence in urban areas. iii. The fundamentals and main 

approaches around road infrastructure and pavement management. iv. The fundamentals and main approaches around road 

infrastructure, pavement design, assessment and management in road and airport pavement. v. An approach toward the 
assessment and management of railway infrastructure and the urban policies of tram systems in Europe. The transport 

infrastructure diversity presented in this book offers a valuable and representative point of view concerning its importance, 

considering the assessment aspects, management and especially the challenges in the field. 
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Transportation Issues: Appropriations, Partnerships and Infrastructure 

Caleb Franklin 

In series: Transportation Issues, Policies and R&D 
2019. 

Hardcover: 978-1-53615-470-2. $195.00. 
e-book: 978-1-53615-471-9. $195.00. 

This collection of articles deals with the benefits of different types of stem cells sources, use, manipulation, and aspects for 

the treatment of chronic diseases. Topics include the role of calcium channel pathway/s in the regulation of neural stem cell 
differentiation; the evolutionary roles of the totipotent, pluripotent, or even multipotent stem cells; the derivations of 

multipotent MSCs; and potential canine-derived stem cell therapies for dogs. The scope of the book also provokes further 

studies into other topics, such as MSC differentiation into hepatocytes and the involvement of these cells with microRNA-
133 in type 1 diabetes; the role of Vitronectin in the differentiation into endoderm; the extent to which the stemness of 

dental pulp stem cells might be useful; PBMCs as a source for pluripotent stem cells; yoga in possible synergy with the 

finding that bone marrow stromal cells provide relief from a laboratory reagent used as drug-mediated pain in spinal cord 
injury. 

Transportation Security Administration (TSA): Training, Wait Times and Assessments 

Virgil Roberson 

In series: Transportation Issues, Policies and R&D 
2019. 295 pp. 

Hardcover: 978-1-53615-130-5. $230.00. 

e-book: 978-1-53615-131-2. $230.00. 
After the terrorist attacks of September 11, 2001, Congress passed and the President signed the Aviation and 

Transportation Security Act into law, with the primary goal of strengthening the security of the nation’s civil aviation 

system. The act established TSA as the agency with responsibility for securing all modes of transportation, including civil 
aviation. As part of this responsibility, TSA performs or oversees security operations at the nation’s nearly 440 commercial 

airports, including managing passenger and checked baggage screening operations. 

U.S. Flag Maritime Industry: Sustainability, Security and New Technologies 

Jonathan H. Henriksen 

In series: Transportation Issues, Policies and R&D 
2019. 

Hardcover: 978-1-53615-480-1. $230.00. 

e-book: 978-1-53615-481-8. $230.00. 
Chapter 1 examines the state of the U.S. flag Maritime Industry including the U.S. Merchant Marine. It includes testimony 

from the U.S. Coast Guard (Coast Guard or Service), the Maritime Administration (MARAD), and representatives of the 

maritime industry. The U.S. government relies on U.S.-flag vessels that trade internationally to transport cargo and to 
provide a pool of U.S. mariners who could be called upon in times of crisis for DOD’s reserve fleet. Chapter 2 discusses: 

(1) the effect the U.S. government’s support for the U.S.-flag fleet has had on national defense needs and other government 

programs; (2) the challenges identified by stakeholders in sustaining the U.S.-flag fleet for defense needs; and (3) the status 
of the mandated national strategies related to the U.S.-flag fleet The U.S. economy is dependent on the expeditious flow of 

millions of tons of cargo each day through the global supply chain—the flow of goods from manufacturers to retailers. 

Chapter 3 discusses the progress and challenges associated with CBP’s implementation of initiatives and programs 
responsible for enhancing the security of the global supply chain. Chapter 4 examines emerging maritime technologies. It 

will explore how such technologies could improve U.S. Coast Guard mission performance and enhance the safety and 

efficiency of maritime transportation. 
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