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This book aims at illustrating several examples of different membrane compositions ranging from inorganic, polymeric, metallic, metal organic
framework, and composite which have been successfully deployed to separate industrially relevant gas mixtures including hydrogen,
nitrogen, methane, carbon dioxide, olefins/parafins among others. Each book chapter highlights some of the current and key fundamental and
technological challenges for these membranes that must be overcome in order to envision its application at industrial level. Contents: Mixed
Matrix Membranes for Gas Separation Applications (Maria Carreon, Ganpat Dahe, Jie Feng and Surendar R Venna)Ceramic-Supported
Organic Composite Membranes for Gas Separation (Gongping Liu and Wanqin Jin)Molecular Modeling of MOF Membranes for Gas
Separations (Ilknur Erucar and Seda Keskin)Membrane Processes for N2–CH4 Separation (Shiguang Li, Zhaowang Zong, Miao Yu and
Moises A Carreon)Polymer Blend Membranes for Gas Separations (Charles J Holt, Juan P Vizuet, Inga H Musselman, Kenneth J Balkus Jr
and John P Ferraris)Manipulating Polyimide Nanostructures via Cross-linking for Membrane Gas Separation (Lingxiang Zhu, Maryam
Omidvar and Haiqing Lin)Dense Inorganic Membranes for Hydrogen Separation (Sean-Thomas B Lundin, Neil S Patki, Thomas F Fuerst,
Sandrine Ricote, Colin A Wolden and J Douglas Way) Readership: Graduate students and professionals in the field of membranes, gas
separations and chemical engineering. Membranes;Gas Separations;Zeolites;Polymers;MetalsKey Features: Covers diverse industrially
relevant gas separationsIllustrates different membrane compositionsChapters devoted to both experimental and modelling studies
Lead halide perovskite materials have a huge potential in solar cell technology. They offer the combined advantages of low-cost preparation
and high power-conversion efficiency. The present review focusses on the following topics: Power Conversion Efficiency; Electron Transport,
Hole Transport and Interface Layers; Material Preparation; Cesium-Doped Lead-Halide Perovskites; Formamidinium-Doped Lead-Halide
Perovskites; Methylammonium Lead-Halide Perovskites; Hysteresis, Stability and Toxicity Problems. The book references 334 original
resources and includes their direct web link for in-depth reading. Keywords: Solar Cells, Lead Halide Perovskite Materials, Cesium-Doped
Lead-Halide Perovskites, Formamidinium-Doped Lead-Halide Perovskites, Methylammonium Lead-Halide Perovskites, Electron-Transport
Layer, Hole-Transport Layer, Interface Layers, Hysteresis Problem, Stability Problem, Toxicity Problem.
This book provides an essential overview of existing state-of-the-art quantitative imaging methodologies and protocols (intensity-based
ratiometric and FLIM/ PLIM). A variety of applications are covered, including multi-parametric quantitative imaging in intestinal organoid
culture, autofluorescence imaging in cancer and stem cell biology, Ca2+ imaging in neural ex vivo tissue models, as well as multi-parametric
imaging of pH and viscosity in cancer biology. The current state-of-the-art of 3D tissue models and their compatibility with live cell imaging is
also covered. This is an ideal book for specialists working in tissue engineering and designing novel biomaterial.
This series of conference on “Electroactive Polymers: Materials and Devices” broadly covers the emerging areas of electron conducting
polymers, ion conducting polymers, ferro electric and ferro magnetic polymers, liquid crystalline polymers, biopolymers and bio-compatible
composites, superconducting polymers/organic super conductors, nano-polymers and polymer-nano composites which have been well
received by the scientific community working in these fields.
Crystallization is used at some stage in nearly all process industries as a method of production, purification or recovery of solid materials. In
recent years, a number of new applications have also come to rely on crystallization processes such as the crystallization of nano and
amorphous materials. The articles for this book have been contributed by the most respected researchers in this area and cover the frontier
areas of research and developments in crystallization processes. Divided into five parts this book provides the latest research developments
in many aspects of crystallization including: chiral crystallization, crystallization of nanomaterials and the crystallization of amorphous and
glassy materials. This book is of interest to both fundamental research and also to practicing scientists and will prove invaluable to all
chemical engineers and industrial chemists in the process industries as well as crystallization workers and students in industry and academia.
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A guide to the chemical agents that protect plants from various environmental stressors Protective Chemical Agents in the
Amelioration of Plant Abiotic Stress offers a guide to the diverse chemical agents that have the potential to mitigate different forms
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of abiotic stresses in plants. Edited by two experts on the topic, the book explores the role of novel chemicals and shows how
using such unique chemical agents can tackle the oxidative damages caused by environmental stresses. Exogenous application of
different chemical agents or chemical priming of seeds presents opportunities for crop stress management. The use of chemical
compounds as protective agents has been found to improve plant tolerance significantly in various crop and non-crop species
against a range of different individually applied abiotic stresses by regulating the endogenous levels of the protective agents within
plants. This important book: Explores the efficacy of various chemical agents to eliminate abiotic stress Offers a groundbreaking
look at the topic and reviews the most recent advances in the field Includes information from noted authorities on the subject
Promises to benefit agriculture under stress conditions at the ground level Written for researchers, academicians, and scientists,
Protective Chemical Agents in the Amelioration of Plant Abiotic Stress details the wide range of protective chemical agents, their
applications, and their intricate biochemical and molecular mechanism of action within the plant systems during adverse situations.
?????
The phenomenal success of nanostructures in various applications has led to the exploration of a plethora of novel nanomaterials.
Nanoboron is no exception. Boron as material has the ability to form covalently bonded stable networks and finds use in a large
variety of applications. This book provides a complete overview of the latest developments i
Faculties, publications and doctoral theses in departments or divisions of chemistry, chemical engineering, biochemistry and
pharmaceutical and/or medicinal chemistry at universities in the United States and Canada.
Solar PV is now the third most important renewable energy source, after hydro and wind power, in terms of global installed
capacity. Bringing together the expertise of international PV specialists Photovoltaic Solar Energy: From Fundamentals to
Applications provides a comprehensive and up-to-date account of existing PV technologies in conjunction with an assessment of
technological developments. Key features: Written by leading specialists active in concurrent developments in material sciences,
solar cell research and application-driven R&D. Provides a basic knowledge base in light, photons and solar irradiance and basic
functional principles of PV. Covers characterization techniques, economics and applications of PV such as silicon, thin-film and
hybrid solar cells. Presents a compendium of PV technologies including: crystalline silicon technologies; chalcogenide thin film
solar cells; thin-film silicon based PV technologies; organic PV and III-Vs; PV concentrator technologies; space technologies and
economics, life-cycle and user aspects of PV technologies. Each chapter presents basic principles and formulas as well as major
technological developments in a contemporary context with a look at future developments in this rapidly changing field of science
and engineering. Ideal for industrial engineers and scientists beginning careers in PV as well as graduate students undertaking PV
research and high-level undergraduate students.
Achieving environmental sustainability with rapid industrialization is a major challenge of current scenario worldwide. As globally
evident, industries are the key economic drivers, but are also the major polluters as untreated/partially treated effluents discharged
from the industries is usually thrown into the aquatic resources and also dumped unattended. Industrial effluents are considered as
the major sources of environmental pollution as these contains highly toxic and hazardous pollutants, which reaches far off areas
due to the medium of dispersion and thus, create ecological nuisance and health hazards in living beings. Hence, there is an
urgent to find ecofriendly solution to deal with industrial waste, and develop sustainable methods for treating/detoxifying
wastewater before its release into the environment. Being a low cost and eco-friendly clean technology, bioremediation can be a
sustainable alternative to conventional remediation technologies for treatment and management of industrial wastes to protect
public health and environment. Therefore, this book (Volume I) covers the bioremediation of different industrial wastes viz. tannery
wastewater, pulp and paper mill wastewater, distillery wastewater, acid mine tailing wastes, and many more; which are lacking in a
comprehensive manner in previous literature at one place. A separate chapter dedicated to major industries and type of waste
produced by them is also included. This book will appeal to students, researchers, scientists, industry persons and professionals in
field of microbiology, biotechnology, environmental sciences, eco-toxicology, environmental remediation and waste management
and other relevant areas, who aspire to work on the biodegradation and bioremediation of industrial wastes for environmental
safety.
Nanocatalysis is a topical area of research that has huge potential. It attempts to merge the advantages of heterogeneous and homogeneous
catalysis. The collection of articles in this book treats the topics of specificity, activity, reusability, and stability of the catalyst and presents a
compilation of articles that focuses on different aspects of these issues.
“Frontiers in Medicinal Chemistry” is an Ebook series devoted to the review of areas of important topical interest to medicinal chemists and
others in allied disciplines. “Frontiers in Medicinal Chemistry” covers all the areas of medicinal chemistry, including developments in rational
drug design, bioorganic chemistry, high-throughput screening, combinatorial chemistry, compound diversity measurements, drug absorption,
drug distribution, metabolism, new and emerging drug targets, natural products, pharmacogenomics, chemoinformatics, and structure-activity
relationships. Medicinal chemistry as a discipline is rapidly maturing. The study of how structure and function are related is absolutely
essential to understanding the molecular basis of life. “Frontiers in Medicinal Chemistry” aims to contribute in a major way to the growth of
scientific knowledge and insight, and facilitate the discovery and development of new therapeutic agents to treat debilitating human disorders.
This Ebook series is essential for any medicinal chemist who wishes to be kept informed and up-to-date with the latest and the most
important advances.
Carbon nanotubes (CNTs), discovered in 1991, have been a subject of intensive research for a wide range of applications. These onedimensional (1D) graphene sheets rolled into a tubular form have been the target of many researchers around the world. This book
concentrates on the semiconductor physics of carbon nanotubes, it brings unique insight into the phenomena encountered in the electronic
structure when operating with carbon nanotubes. This book also presents to reader useful information on the fabrication and applications of
these outstanding materials. The main objective of this book is to give in-depth understanding of the physics and electronic structure of
carbon nanotubes. Readers of this book should have a strong background on physical electronics and semiconductor device physics. This
book first discusses fabrication techniques followed by an analysis on the physical properties of carbon nanotubes, including density of states
and electronic structures. Ultimately, the book pursues a significant amount of work in the industry applications of carbon nanotubes.
Chemical reaction engineering is at the core of chemical engineering education. Unfortunately, the subject can be intimidating to students,
because it requires a heavy dose of mathematics. These mathematics, unless suitably explained in the context of the physical phenomenon,
can confuse rather than enlighten students. Bearing this in mind, Reaction Engineering Principles is written primarily from a student’s
perspective. It is the culmination of the author’s more than twenty years of experience teaching chemical reaction engineering. The textbook
begins by covering the basic building blocks of the subject—stoichiometry, kinetics, and thermodynamics—ensuring students gain a good grasp
of the essential concepts before venturing into the world of reactors. The design and performance evaluation of reactors are conveniently
grouped into chapters based on an increasing degree of difficulty. Accordingly, isothermal reactors—batch and ideal flow types—are addressed
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first, followed by non-isothermal reactor operation, non-ideal flow in reactors, and some special reactor types. For better comprehension,
detailed derivations are provided for all important mathematical equations. Narrative of the physical context in which the formulae work adds
to the clarity of thought. The use of mathematical formulae is elaborated upon in the form of problem solving steps followed by worked
examples. Effects of parameters, changing trends, and comparisons between different situations are presented graphically. Self-practice
exercises are included at the end of each chapter.
Dynamic Response of Advanced Ceramics Discover fundamental concepts and recent advances in experimental, analytical, and
computational research into the dynamic behavior of ceramics In Dynamic Response of Advanced Ceramics, an accomplished team of
internationally renowned researchers delivers a comprehensive exploration of foundational and advanced concepts in experimental,
analytical, and computational aspects of the dynamic behavior of advanced structural ceramics and transparent materials. The book
discusses new techniques used for determination of dynamic hardness and dynamic fracture toughness, as well as edge-on-impact
experiments for imaging evolving damage patterns at high impact velocities. The authors also include descriptions of the dynamic
deformation behavior of icosahedral ceramics and the dynamic behavior of several transparent materials, like chemically strengthened glass
and glass ceramics. The developments discussed within the book have applications in everything from high-speed machining to cutting,
grinding, and blast protection. Readers will also benefit from a presentation of emerging trends and directions in research on this subject as
well as current challenges in experimental and computational domains, including: An introduction to the history of ceramic materials and their
dynamic behavior, including examples of material response to high-strain-rate loading An exploration of high-strain-rate experimental
techniques, like 1D elastic stress-wave propagation techniques, shock waves, and impact testing Discussions of the static and dynamic
responses of ceramics and the shock response of brittle solids An overview of deformation mechanisms during projectile impact on a
confined ceramic, including damage evolution during the nonpenetration and penetration phases. Perfect for researchers, scientists, and
engineers working on ballistic impact and shock response of brittle materials, Dynamic Response of Advanced Ceramics will also earn a
place in the libraries of industry personnel studying impact-resistant solutions for a variety of applications.
The design and study of materials is a pivotal component to new discoveries in the various fields of science and technology. By better
understanding the components and structures of materials, researchers can increase their applications across different industries. Emerging
Synthesis Techniques for Luminescent Materials is a critical scholarly resource that explores the important field of emerging synthesis
techniques of luminescent materials and its practical applications. Featuring coverage on a broad range of topics such as
electroluminescence, glow curve analysis, and upconversion, this book is geared towards engineers, academics, researchers, students,
professionals, and practitioners seeking current research on photoluminescence and the study of rare earth doped phosphors.

Lignin - Trends and Applications consists of 11 chapters related to the lignin structure, modification, depolymerization,
degradation process, computational modeling, and applications. This is a useful book for readers from diverse areas,
such as physics, chemistry, biology, materials science, and engineering. It is expected that this book may expand the
reader's knowledge about this complex natural polymer.
The present book is a definitive review in the field of Infrared (IR) and Near Infrared (NIR) Spectroscopies, which are
powerful, non invasive imaging techniques. This book brings together multidisciplinary chapters written by leading
authorities in the area. The book provides a thorough overview of progress in the field of applications of IR and NIR
spectroscopy in Materials Science, Engineering and Technology. Through a presentation of diverse applications, this
book aims at bridging various disciplines and provides a platform for collaborations among scientists.
Biosensors Based on Nanomaterials and Nanodevices links interdisciplinary research from leading experts to provide
graduate students, academics, researchers, and industry professionals alike with a comprehensive source for key
advancements and future trends in nanostructured biosensor development. It describes the concepts, principles,
materials, device fabrications, functions, system integrations, and applications of various types of biosensors based on
signal transduction mechanisms, including fluorescence, photonic crystal, surface-enhanced Raman scattering,
electrochemistry, electro-luminescence, field-effect transistor, and magnetic effect. The book: Explains how to utilize the
unique properties of nanomaterials to construct nanostructured biosensors to achieve enhanced performance Features
examples of biosensors based on both typical and emerging nanomaterials, such as gold nanoparticles, quantum dots,
graphene, graphene oxides, magnetic nanoparticles, carbon nanotubes, inorganic nanowires/nanorods, plasmonic
nanostructures, and photonic crystals Demonstrates the broad applications of nanostructured biosensors in
environmental monitoring, food safety, industrial quality assurance, and in vitro and in vivo health diagnosis Inspires new
ideas for tackling multiscale and multidisciplinary issues in developing high-performance biosensors for complex practical
biomedical problems Focusing on the connection between nanomaterials research and biosensor development,
Biosensors Based on Nanomaterials and Nanodevices illustrates the exciting possibilities and critical challenges of
biosensors based on nanomaterials and nanodevices for future health monitoring, disease diagnosis, therapeutic
treatments, and beyond.
Researchers and engineers working in nuclear laboratories, nuclear electric plants, and elsewhere in the radiochemical
industries need a comprehensive handbook describing all possible radiation-chemistry interactions between irradiation
and materials, the preparation of materials under distinct radiation types, the possibility of damage of material
Reactive and functional polymers are manufactured with the aim of improving the performance of unmodified polymers or
providing functionality for different applications. These polymers are created mainly through chemical reactions, but there
are other important modifications that can be carried out by physical alterations in order to obtain reactive and functional
polymers. This volume presents a comprehensive analysis of these reactive and functional polymers. Reactive and
Functional Polymers Volume Four considers surface interactions, modifications and reactions, as well as reactive
processes for recycling polymers and their biodegradability and compostability. World renowned researchers from
Argentina, Austria, China, Egypt, France, Iran, Italy, Nepal and United States have participated in this book. With its
comprehensive scope and up-to-date coverage of issues and trends in Reactive and Functional Polymers, this is an
outstanding book for students, professors, researchers and industrialists working in the field of polymers and plastic
materials.
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This book summarizes the reported health benefits of bioactive factors in cereal foods and their potential underlying
mechanisms. Focusing on potential mechanisms that contribute to the various effects of bioactive factors on obesity,
diabetes and other metabolic diseases, it helps to clarify several dilemmas and encourages further investigations in this
field. Intended to promote the consumption of cereal foods or whole cereal foods to reduce the risk of chronic diseases,
and to improve daily dietary nutrition in the near future, the book was mainly written for researchers and graduate
students in the fields of nutrition, food science and molecular biology.
Ferroelectric materials have been and still are widely used in many applications, that have moved from sonar towards
breakthrough technologies such as memories or optical devices. This book is a part of a four volume collection (covering
material aspects, physical effects, characterization and modeling, and applications) and focuses on the underlying
mechanisms of ferroelectric materials, including general ferroelectric effect, piezoelectricity, optical properties, and
multiferroic and magnetoelectric devices. The aim of this book is to provide an up-to-date review of recent scientific
findings and recent advances in the field of ferroelectric systems, allowing a deep understanding of the physical aspect of
ferroelectricity.
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