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Green Metal Nanoparticles
This book is focused primarily on polymer nanocomposites, based on the author's
research experience as well as open literature. The environmental health and
safety aspects of nanomaterials and polymer nanocomposites, risk assessment
and safety standards, and fire toxicity of polymer nanocomposites, are studied. In
the final chapter, a brief overview of opportunities, trends, and challenges of
polymer nanocomposites are included. Throughout the book, the theme is
developed that polymer nanocomposites are a whole family of polymeric materials
whose properties are capable of being tailored to meet specific applications. This
volume serves as a general introduction to students and researchers just entering
the field and to scholars from other subfields seeking information.

Computational Nanotoxicology
This book assesses the current challenges and opportunities for the next
generation of agriculture and food science. Examining the role of nanotechnology
and the application of related tools and techniques to transform the future of food,
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it also discusses in detail nanotechnology in food production, processing and
packaging, as well as the benefits of and concerns regarding nanofoods
(nanotoxicity and food forensics). Considering the potential of IoT to revolutionize
agriculture and the food industry by radically reducing costs and improving
productivity and profits, the book highlights the necessity of integrating IoT and
nanotechnology into the next generation of agriculture and food science. Further, it
presents a detailed analysis of IoNT implementation, together with the goals that
have to be met in order to achieve significant improvements in the agri-food
sector. In addition it explores a range of challenges, risks, and concerns that have
a direct or indirect impact on nanotechnology and IoNT implementation in
agriculture and the food industry. In closing, it discusses the use of green
nanotechnology and green IoNT in order to create smart, safe, and sustainable
agriculture and healthy food.

Green Sources in Eco-Nanotechnology
Green Sources in Eco-Nanotechnology: Potential, Progress, Benefits and Marketing
provides a broad overview on the applicability of nanotechnology and the
associated risks of various nanomaterials. The book presents safe, economic and
eco-friendly methods and natural sources that prevent or reduce possible risks for
the environment and human health. New concepts and principals of clean
nanotechnology derived from nature-eco-nanotechnology-are introduced, along
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with a detailed discussion on the chemical, physical and biological properties of
nanomaterials, including their pharmaceutical, medicinal, industrial and
economical significance to improve human life and protect natural resources and
ecosystems. Explains the concepts and principles of eco-nanotechnology Presents
a novel view of clean nanotechnology derived from environmental sources
Discusses the potential of green sources - such as bio media and bio support - to
cost-effectively synthesize nanostructures Supports several UN Sustainable
Development Goals

Green Materials for Wastewater Treatment
The development of computational methods that support human health and
environmental risk assessment of engineered nanomaterials (ENMs) has attracted
great interest because the application of these methods enables us to fill existing
experimental data gaps. However, considering the high degree of complexity and
multifunctionality of ENMs, computational methods originally developed for regular
chemicals cannot always be applied explicitly in nanotoxicology. This book
discusses the current state of the art and future needs in the development of
computational modeling techniques for nanotoxicology. It focuses on (i)
computational chemistry (quantum mechanics, semi-empirical methods, density
functional theory, molecular mechanics, molecular dynamics), (ii)
nanochemoinformatic methods (quantitative structure–activity relationship
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modeling, grouping, read-across), and (iii) nanobioinformatic methods (genomics,
transcriptomics, proteomics, metabolomics). It reviews methods of calculating
molecular descriptors sufficient to characterize the structure of nanoparticles,
specifies recent trends in the validation of computational methods, and discusses
ways to cope with the uncertainty of predictions. In addition, it highlights the
status quo and further challenges in the application of computational methods in
regulation (e.g., REACH, OECD) and in industry for product development and
optimization and the future directions for increasing acceptance of computational
modeling for nanotoxicology.

Nanotechnology and the Environment
This timely publication bridges and presents the latest trends and updates in three
hot topics of current and future society: nanomaterials, energy and environment. It
provides the state-of-the-art as well as current challenges and advances in the
sustainable preparation of metal nanoparticles and their applications. The book fills
a critical gap in a multidisciplinary area of high economic, social and environmental
importance. Currently, there are no books published that deal with these ever
increasing important topics, as most books in this area focus on a particular topic
(eg. nanomaterials or catalysis or energy or environment). This is the first
multidisciplinary edited book covering the very basics to the more advanced,
trendy developments, containing a unique blend of nano, green, renewable and
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Nanomaterials for Green Energy
Nanomaterials contain some unique properties compared to their bulk. Their
unique properties are due to the chemical nature of the material, small size, and
surface functionalization. Along with control over size, the functionalization of
nanomaterials also affects their compatibility to the environment and living
organisms. This book provides a detailed account of nanomaterials
functionalization along with a brief overview of their application. This book serves
as a reference for scientific investigators including doctoral and postdoctoral
scholars and undergradate and graduate students who need to have knowledge of
the basics of nanomaterial functionalization, recent advancements, challenges,
and opportunities in this field. This book will also provide critical and comparative
data for nano-technologists and may be beneficial for industry personnel,
journalists, policy makers, and the general public to help understand functionalized
nanomaterials in detail and in depth. Features: This book is comprehensive and
covers all aspects of functionalized nanotechnology. It describes the challenges
and methods of functionalized nanomaterials synthesis for different applications. It
discusses the recent findings and cutting-edge global research trends on the
functionalization of nanomaterials. It emphasizes the products and market, safety,
and regulatory issues of functionalized nanomaterials. It contains contributions
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from international experts and will be a valuable resource for researchers.

CMBEBIH 2017
This Handbook focuses on the recent advancements in Safety, Risk, Ethical Society
and Legal Implications (ESLI) as well as its commercialization of nanotechnology,
such as manufacturing. Nano is moving out of its relaxation phase of scientific
route, and as new products go to market, organizations all over the world, as well
as the general public, are discussing the environmental and health issues
associated with nanotechnology. Nongovernmental science organizations have
long since reacted; however, now the social sciences have begun to study the
cultural portent of nanotechnology. Societal concerns and their newly constructed
concepts, show nanoscience interconnected with the economy, ecology, health,
and governance. This handbook addresses these new challenges and is divided
into 7 sections: Nanomaterials and the Environment; Life Cycle Environmental
Implications of Nanomanufacturing; Bioavailability and Toxicity of Manufactured
Nanoparticles in Terrestrial Environments; Occupational Health Hazards of
Nanoparticles; Ethical Issues in Nanotechnology; Commercialization of
Nanotechnology; Legalization of Nanotechnology.

Handbook of Nanomaterials for Industrial Applications
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Nanotechnology is the application of science to control matter at the molecular
level. It has become one of the most promising applied technologies in all areas of
science. Nanoparticles have multi-functional properties and have created very
interesting applications in various fields such as medicine, nutrition, bioenergy,
agriculture and the environment. But the biogenic syntheses of monodispersed
nanoparticles with specific sizes and shapes have been a challenge in biomaterial
science. Nanoparticles are of great interest due to their extremely small size and
large surface-to-volume ratio, which lead to both chemical and physical differences
in their properties (e.g., mechanical properties, biological and sterical properties,
catalytic activity, thermal and electrical conductivity, optical absorption and
melting point) compared to bulk of the same chemical composition. Recently,
however, synthesizing metal nanoparticles using green technology via
microorganisms, plants, viruses, and so on, has been extensively studied and has
become recognized as a green and efficient way for further exploiting biological
systems as convenient nanofactories. Thus the biological synthesis of
nanoparticles is increasingly regarded as a rapid, ecofriendly, and easily scaled-up
technology. Today researchers are developing new techniques and materials using
nanotechnology that may be suitable for plants to boost their native functions.
Recently, biological nanoparticles were found to be more pharmacologically active
than physico-chemically synthesized nanoparticles. Various applications of
biosynthesized nanoparticles have been discovered, especially in the field of
biomedical research, such as applications to specific delivery of drugs, use for
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tumor detection, angiogenesis, genetic disease and genetic disorder diagnosis,
photoimaging, and photothermal therapy. Further, iron oxide nanoparticles have
been applied to cancer therapy, hyperthermia, drug delivery, tissue repair, cell
labeling, targeting and immunoassays, detoxification of biological fluids, magnetic
resonance imaging, and magnetically responsive drug delivery therapy.
Nanoparticle synthesis for plant byproducts for biomedical applications has vast
potential. This book offers researchers in plant science and biomedicine the latest
research and opportunity to develop new tools for the synthesis of environmentally
friendly and cost-effective nanoparticles for applications in biomedicine as well as
other various fields.

Nanomaterials for Food Packaging
Showcasing a selection of new research on nanotechnological applications for
environmental protection along with new advanced technologies in nanochemistry,
this volume presents an interdisciplinary approach that brings together materials
science, chemistry, and nanotechnology. Part I of the volume looks at
environmental topics that include an exploration of the challenges of the global
water crisis and new technology in nanofiltration and water purification. It provides
an informative overview of green nanotechnology, green nanomaterials, and green
chemistry. Some of the advanced technologies discussed in Part II include the
application of quantum dots, a nanochemical approach to using ICT technology,
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and new research on polymer nanocomposites as a smart material along with its
synthesis, preparation, and properties. Other important topics are included as well.

Green Corrosion Chemistry and Engineering
Several nano-scale devices have emerged that are capable of analysing plant
diseases, nutrient deficiencies and any other ailments that may affect food security
in agro-ecosystems. It has been envisioned that smart delivery systems can be
developed and utilised for better management of agricultural ecosystems. These
systems could exhibit beneficial, multi-functional characteristics, which could be
used to assess and also control habitat-imposed stresses to crops. Nanoparticlemediated smart delivery systems can control the delivery of nutrients or bioactive
and/or pesticide molecules in plants. It has been suggested that nano-particles in
plants might help determine their nutrient status and could also be used as cures
in agro-ecosystems. Further, to enhance soil and crop productivity,
nanotechnology has been used to create and deliver nano fertilizers, which can be
defined as nano-particles that directly help supply nutrients for plant growth and
soil productivity. Nano-particles can be absorbed onto clay networks, leading to
improved soil health and more efficient nutrient use by crops. Additionally,
fertilizer particles can be coated with nano-particles that facilitate slow and steady
release of nutrients, reducing loss of nutrients and enhancing their efficiency in
agri-crops. Although the use of nanotechnology in agro-ecosystems is still in its
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early stages and needs to be developed further, nano-particle-mediated delivery
systems are promising solutions for the successful management of agriecosystems. In this context, the book offers insights into nanotechnology in agroecosystems with reference to biogenic nanoparticles. It highlights the: •
occurrence and diversity of Biogenic Nanoparticles • mechanistic approach
involved in the synthesis of biogenic nanoparticles • synthesis of nanoparticles
using photo-activation, and their fate in the soil ecosystem • potential applications
of nanoparticles in agricultural systems • application and biogenic synthesis of
gold nanoparticles and their characterization • impact of biogenic nanoparticles on
biotic stress to plants • mechanistic approaches involved in the antimicrobial
effects and cytotoxicity of biogenic nanoparticles • role of biogenic nanoparticles in
plant diseases management • relevance of biological synthesized nanoparticles in
the longevity of agricultural crops • design and synthesis of nano-biosensors for
monitoring pollutants in water, soil and plant systems • applications of
nanotechnology in agriculture with special refer to soil, water and plant sciences A
useful resource for postgraduate and research students in the field of plant and
agricultural sciences, it is also of interest to researchers working in nano and
biotechnology.

The ELSI Handbook of Nanotechnology
A first step in developing a clean and sustainable future is to think differently about
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everyday products, in particular how they influence energy use. Green
Nanotechnology: Solutions for Sustainability and Energy in the Built Environment
explores the science and technology of tiny structures that have a huge potential
to improve quality of life while simultaneously achieving reductions in the use of
fossil fuels. This book examines energy flows in nature and how the optical
properties of materials can be designed to harmonize with those flows. It then
discusses the properties that can be achieved in real materials to take advantage
of nature’s energy flows. The authors cohesively examine a number of topics,
highlighting their applications and the significance of their nano features. They
provide a cursory discussion of well-reviewed subjects such as nanostructured
solar cells and turn their attention to timely topics such as methods for preventing
excessive temperature and approaches to passive cooling. The book identifies key
materials and elucidates how their properties can be understood in terms of
contemporary materials physics and chemistry. It concludes with a detailed
description of a scenario for future buildings that use much less energy while also
providing better comfort. A valuable side effect of most nanotechnologies is that
they inherently put us in closer touch with the natural world. With broad coverage
of how nanoparticles impact energy use in the built environment, this book opens
readers’ eyes to a fascinating vision of how technology and nanoscience can
merge and lead to commodity-scale products that help preserve our planet.

Green Nanoparticles
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Nanotechnology for Food Packaging: Materials, Processing Technologies, and
Safety Issues showcases the latest research in the use of nanotechnology in food
packaging, providing an in-depth and interdisciplinary overview of the field.
Nanoscale advances in materials science, processing technology and analytical
techniques have led to the introduction of new, cheaper and safer packaging
techniques. Simultaneously, the increasing use of renewable nanomaterials has
made food packaging more sustainable. Chapters provide a comprehensive review
on materials used, their structure–function relationship, and new processing
technologies for the application and production of nanotechnology-based
packaging materials. In addition, the book discusses the use of functional materials
for the development of active, smart and intelligent packaging, possible migration
and toxicity of nanomaterials for foods and regulatory aspects, and commercial
applications. Provides detailed information on the use of nanomaterials and
methodologies in food packaging, possible applications and regulatory barriers to
commercialization Presents an interdisciplinary approach that brings together
materials science, bioscience, and the industrial and regulatory aspects of the
creation and uses of food packaging Helps those undertaking research and
development in food packaging gain a cogent understanding on how
nanotechnology is leading to the emergence of new packaging technologies

Green Nanomaterials
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A first step in developing a clean and sustainable future is to think differently about
everyday products, in particular how they influence energy use. Green
Nanotechnology: Solutions for Sustainability and Energy in the Built Environment
explores the science and technology of tiny structures that have a huge potential
to improve quality of life wh

Green Nanotechnology for Biofuel Production
This book examines the potential applications of nanoscience and nanotechnology
to promote eco-friendly processes and techniques for energy and environment
sustainability. Covering various aspects of both the synthesis and applications of
nanoparticles and nanofluids for energy and environmental engineering, its goal is
to promote eco-friendly processes and techniques. Accordingly, the book
elaborates on the development of reliable, economical, eco-friendly processes
through advanced nanoscience and technological research and innovations.
Gathering contributions by researchers actively engaged in various domains of
nanoscience and technology, it addresses topics such as nanoparticle synthesis
(both top-down and bottom-up approaches); applications of nanomaterials,
nanosensors and plasma discharge in pollution control; environmental monitoring;
agriculture; energy recovery; production enhancement; energy conservation and
storage; surface modification of materials for energy storage; fuel cells; pollution
mitigation; and CO2 capture and sequestration. Given its scope, the book will be of
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interest to academics and researchers whose work involves nanotechnology or
nanomaterials, especially as applied to energy and/or environmental sustainability
engineering. Graduate students in the same areas will also find it a valuable
resource.

Nanotechnology Applications for Clean Water
Phytonanotechnology: Challenges and Prospects consolidates information on the
use of phytonanoparticles for biomedical, environmental and agricultural
applications, covering recent advances in experimental and theoretical studies on
various properties of nanoparticles derived from plant sources. The book deals with
various attributes of phytonanoparticles, discussing their current and potential
applications. In addition, it explores the development of phytonanoparticles,
synthesis techniques, characterization techniques, environmental remediation
applications, anti-microbial properties, miscellaneous applications, and multifunctional applications. Risks associated with nanoparticles are also discussed. This
book is an important reference for materials scientists, engineers, environmental
scientists, food scientists and biomedical scientists who want to learn more about
the applications of nanoparticles derived from plant sources. Explores synthesis
methods of phytonanoparticles from a variety of plant groups Discusses the major
biological reactions of phytonanoparticles Outlines the major opportunities and
challenges of using phytonanoparticles in biomedical, environmental and
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agricultural applications

Green Metathesis Chemistry
This volume presents the proceedings of the International Conference on Medical
and Biological Engineering held from 16 to 18 March 2017 in Sarajevo, Bosnia and
Herzegovina. Focusing on the theme of ‘Pursuing innovation. Shaping the future’, it
highlights the latest advancements in Biomedical Engineering and also presents
the latest findings, innovative solutions and emerging challenges in this field.
Topics include: - Biomedical Signal Processing - Biomedical Imaging and Image
Processing - Biosensors and Bioinstrumentation - Bio-Micro/Nano Technologies Biomaterials - Biomechanics, Robotics and Minimally Invasive Surgery Cardiovascular, Respiratory and Endocrine Systems Engineering - Neural and
Rehabilitation Engineering - Molecular, Cellular and Tissue Engineering Bioinformatics and Computational Biology - Clinical Engineering and Health
Technology Assessment - Health Informatics, E-Health and Telemedicine Biomedical Engineering Education - Pharmaceutical Engineering

Nanoscale Materials in Water Purification
This book, Green Nanotechnology - Overview and Further Prospects, is intended to
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provide an overview and practical examples of the use of nanomaterials in the new
scientific challenges of the green nanotechnology world. We aimed to compile
information from a diversity of sources into a single volume to give some real
examples, extending the concept that green nanotechnology is far from being a
scientific conundrum, and instead a real answer to some of the actual problems
the whole planet is dealing with.

Nanotechnology for Energy and Environmental Engineering
The use of biological sources such as microbes and plants can help in synthesizing
nanoparticles in a reliable and eco-friendly way. The synthesis of nanoparticles by
these natural sources is characterized by processes that take place near to
ambient temperature and pressures and also near neutral pH. This edited volume
authored by subject specialists, provides all the latest research and builds a
database of bioreduction agents to various metal nanoparticles using different
precursor systems. The book also highlights the different strategies such as
simplicity, cost-effectiveness, environment-friendly and easily scalable, and
includes parameters for controlling the size and shape of the materials developed
from the various greener methods. In order to exploit the utmost potential metal
nanoparticles synthesis from the different sources such as agricultural waste, flora
and fauna, food waste, microbes and biopolymer systems, it is also crucial to
recognize the biochemical and molecular mechanisms of production of
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nanoparticles and their characterization.

Green Nanotechnology
Report on the current state of scientific knowledge about nanotechnologies, how
they might be used in the future, and potential health, safety, environmental,
ethical and societal implications.

Sustainable Nanoscale Engineering
This book focuses on the use of nanotechnology and nanomaterials in the
production of biofuels. It describes the current production technologies for different
biofuels and their limitations for commercialization, and discusses in detail how
nanomaterials could reduce biofuel production costs. After an introduction to
biofuels, the book examines biofuels economics and policy; biofuel production
processes – advances and limitations; nanotechnology and its energy applications;
nanotechnology in biohydrogen production – for cellulases, in algal fuel, and in
bioethanol/biobutanol and biodiesel production. It is a valuable resource for
researchers and engineers.

Fundamentals, Properties, and Applications of Polymer
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Nanocomposites
Although green innovation and technology is not new, so far very limited
information is available regarding the diversified approaches for green
technologies and engineering. This book highlights the challenges and
opportunities, offering a roadmap for using various approaches in the most cost
effective way. The book discusses the interrelationship between a circular
economy and green technologies. It presents the dimensions of green innovations
and illustrates the challenges of industrialization, especially in terms of material
synthesis and utilized processes. It covers the current environmental and health
challenges of societies and describes the role of stakeholders in developing
sustainable societies and industries. This book provides a line of approach to core
and interdisciplinary students, academicians, research scientists, and various
industry personnel to present their ideas of green innovations with a common
vision of sustainable development of community and industries in mind. Features
Discusses the interrelationship between a circular economy and green
technologies Presents the dimensions of green innovations Illustrates the
challenges of industrialization, especially in terms of material synthesis and utilized
processes Covers the current environmental and health challenges of societies
Offers the identification and role of stakeholders in the sustainable development of
societies and industries
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Green Chemistry
An outstanding international scientific event in the field of metathesis chemistry,
the NATO ASI "Green Metathesis Chemistry: Great Challenges in Synthesis,
Catalysis and Nanotechnology" has been recently organized in Bucharest, Romania
(July 21- August 2, 2008). Numerous renowned scientists, young researchers and
students, convened for two weeks to present and debate on the newest trends in
alkene metathesis and identify future perspectives in this fascinating area of
organic, organometallic, catalysis and polymer chemistry with foreseen important
applications in materials science and technology. Following the fruitful practice of
NATO Advanced Study Institutes, selected contributions covering plenary lectures,
short communications and posters have been compiled in this special volume
dedicated to this successful convention on green metathesis chemistry. General
interest was primarily focused on relevant "green chemistry" features related to all
types of metathesis reactions (RCM, CM, enyne metathesis, ADMET and ROMP).
Diverse opportunities for green and sustainable technologies and industrial
procedures based on metahesis have been identified. Largely exemplified was the
utility of this broadly applicable strategy in organic synthesis, for accessing natural
products and pharmaceuticals, and also its ability to fit in the manufacture of
smart and nanostructured materials, self-assemblies with nanoscale morphologies,
macromolecular engineering.
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Nanotechnology for the Energy Challenge
Novel nanoscale materials are now an essential part of meeting the current and
future needs for clean water, and are at the heart of the development of novel
technologies to desalinate water. The unique properties of nanomaterials and their
convergence with current treatment technologies present great opportunities to
revolutionize water and wastewater treatment. Nanoscale Materials for Water
Purification brings together sustainable solutions using novel nanomaterials to
alleviate the physical effects of water scarcity. This book covers a wide range of
nanomaterials, including noble metal nanoparticles, magnetic nanoparticles,
dendrimers, bioactive nanoparticles, polysaccharidebased nanoparticles,
nanocatalysts, and redox nanoparticles for water purification. Significant properties
and characterization methods of nanomaterials such as surface morphology,
mechanical properties, and adsorption capacities are also investigated Explains
how the unique properties of a range of nanomaterials makes them important
water purification agents Shows how the use of nanotechnology can help create
cheaper, more reliable, less energy-intensive, more environmentally friendly water
purification techniques Includes case studies to show how nanotechnology has
successfully been integrated into water purification system design

Nanofood and Internet of Nano Things
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Reviews of Environmental Contamination and Toxicology attempts to provide
concise, critical reviews of timely advances, philosophy and significant areas of
accomplished or needed endeavor in the total field of xenobiotics, in any segment
of the environment, as well as toxicological implications.

Reviews of Environmental Contamination and Toxicology
Handbook of Nanomaterials for Industrial Applications explores the use of novel
nanomaterials in the industrial arena. The book covers nanomaterials and the
techniques that can play vital roles in many industrial procedures, such as
increasing sensitivity, magnifying precision and improving production limits. In
addition, the book stresses that these approaches tend to provide green,
sustainable solutions for industrial developments. Finally, the legal, economical
and toxicity aspects of nanomaterials are covered in detail, making this is a
comprehensive, important resource for anyone wanting to learn more about how
nanomaterials are changing the way we create products in modern industry.
Demonstrates how cutting-edge developments in nanomaterials translate into realworld innovations in a range of industry sectors Explores how using nanomaterials
can help engineers to create innovative consumer products Discusses the legal,
economical and toxicity issues arising from the industrial applications of
nanomaterials
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Food Applications of Nanotechnology
''As the summary of a vision, the book is brilliant. One can feel the enthusiasm of
the authors throughoutI see it as a vehicle for initiating a fruitful dialogue between
chemical producers and regulatory enforcers without the confrontation, which
often characterizes such interactions.' ' -Martyn Poliakoff, Green Chemistry,
February ' Its is an introductory text taking a broad view and intergrating a wide
range of topics including synthetic methodologies, alternative solvents and
catalysts, biosynthesis and alternative feedstocks. There are exercises for students
and the last chapter deals with future trends' Aslib

Biogenic Nano-Particles and their Use in Agro-ecosystems
Nanotechnology Applications in Food: Flavor, Stability, Nutrition, and Safety is an
up-to-date, practical, applications-based reference that discusses the advantages
and disadvantages of each application to help researchers, scientists, and
bioengineers know what and what not to do to improve and facilitate the
production of food ingredients and monitor food safety. The book offers a broad
spectrum of topics trending in the food industry, such as pharmaceutical,
biomedical, and antimicrobial approaches in food, highlighting current concerns
regarding safety, regulations, and the restricted use of nanomaterials. Includes
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how nanobiosensors are useful for the detection of foodborne pathogens Discusses
applications of nanotechnology from flavor and nutrition, to stability and safety in
packaging Includes nano and microencapsulation, nanoemulsions, nanosensors,
and nano delivery systems Identifies practical applications of nanoscience for use
in industry today

Green Nanotechnology
Catalysis, Green Chemistry and Sustainable Energy: New Technologies for Novel
Business Opportunities offers new possibilities for businesses who want to address
the current global transition period to adopt low carbon and sustainable energy
production. This comprehensive source provides an integrated view of new
possibilities within catalysis and green chemistry in an economic context, showing
how these potential new technologies may become useful to business.
Fundamentals and specific examples are included to guide the transformation of
idea to innovation and business. Offering an overview of the new possibilities for
creating business in catalysis, energy and green chemistry, this book is a beneficial
tool for students, researchers and academics in chemical and biochemical
engineering. Discusses new developments in catalysis, energy and green
chemistry from the perspective of converting ideas to innovation and business
Presents case histories, preparation of business plans, patent protection and IP
rights, creation of start-ups, research funds and successful written proposals Offers
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an interdisciplinary approach combining science and business

Catalysis, Green Chemistry and Sustainable Energy
Nanotoxicology
Nanomaterials for Green Energy focuses on the synthesis, characterization and
application of novel nanomaterials in the fields of green science and technology.
This book contains fundamental information about the properties of novel
nanomaterials and their application in green energy. In particular, synthesis and
characterization of novel nanomaterials, their application in solar and fuel cells and
batteries, and nanomaterials for a low-toxicity environment are discussed. It will
provide an important reference resource for researchers in materials science and
renewable energy who wish to learn more about how nanomaterials are used to
create cheaper, more efficient green energy products. Provides fundamental
information about the properties and application of new low-cost nanomaterials for
green energy Shows how novel nanomaterials are used to create more efficient
solar cells Offers solutions to common problems related to the use of materials in
the development of energy- related technologies
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Green Innovation, Sustainable Development, and Circular
Economy
Sustainable Nanoscale Engineering: From Materials Design to Chemical Processing
presents the latest on the design of nanoscale materials and their applications in
sustainable chemical production processes. The newest achievements of materials
science, in particular nanomaterials, opened new opportunities for chemical
engineers to design more efficient, safe, compact and environmentally benign
processes. These materials include metal-organic frameworks, graphene,
membranes, imprinted polymers, polymers of intrinsic microporosity,
nanoparticles, and nanofilms, to name a few. Topics discussed include gas
separation, CO2 sequestration, continuous processes, waste valorization, catalytic
processes, bioengineering, pharmaceutical manufacturing, supercritical CO2
technology, sustainable energy, molecular imprinting, graphene, nature inspired
chemical engineering, desalination, and more. Describes new, efficient and
environmentally accepted processes for nanomaterials design Includes a large
array of materials, such as metal-organic frameworks, graphene, imprinted
polymers, and more Explores the contribution of these materials in the
development of sustainable chemical processes

Phytonanotechnology
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As the application of nanotechnology in the myriad disciplines of science and
engineering--from agriculture, pharmaceuticals, material science, and
biotechnology to sensors, electronics, and mechanical and electrical
engineering--brings benefits it also can produce serious threats to human health
and the environment that must be evaluated. The unique properties of
nanomaterials make them different from their bulk counterparts. In addition to
such unique properties, the nanometric size of nanomaterials can invite some
detrimental effects on the health and well-being of living organisms and the
environment. Thus, it is important to distinguish nanomaterials with such ill effects
from nanomaterials with no or minimum toxicity. Nanotoxicology: Toxicity
Evaluation, Risk Assessment and Management covers issues such as the basic
principles of nanotoxicity, methods used for nanotoxicity evaluation, risk
assessment and its management for nanomaterial toxicity with a focus on current
trends, limitations, challenges, and future directions of nanotoxicity evaluation.
Various experts from different countries discuss these issues in detail in this book.
This will be helpful to researchers, educators, and students who are interested in
research opportunities for avoiding the environmental and health hazards of
nanomaterials. This book will also be useful for industrial practitioners, policy
makers, and other professionals in the fields of toxicology, medicine,
pharmacology, food, drugs, and other regulatory sciences.

Nanoscience and Nanotechnologies
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Nanotechnology has developed remarkably in recent years and, applied in the food
industry, has allowed new industrial advances, the improvement of conventional
technologies, and the commercialization of products with new features and
functionalities. This progress offers the potential to increase productivity for
producers, food security for consumers and economic growth for industries. Food
Applications of Nanotechnology presents the main advances of nanotechnology for
food industry development. The fundamental concepts of the technique are
presented, followed by examples of application in several sectors, such as the
enhancement of flavor, color and sensory characteristics; the description of the
general concepts of nano-supplements, antimicrobial nanoparticles and other
active compounds into food; and developments in the field of packaging, among
others. In addition, this work updates readers on the industrial development and
the main regulatory aspects for the safety and commercialization of nanofoods.
Features: Provides a general overview of nanotechnology in the food industry
Discusses the current status of the production and use of nanomaterials as food
additives Covers the technological developments in the areas of flavor, color and
sensory characteristics of food and food additives Reviews nanosupplements and
how they provide improvements in nutritional functionality Explains the
antibacterial properties of nanoparticles for food applications This book will serve
food scientists and technologists, food engineers, chemists and innovators working
in food or ingredient research and new product development. Gustavo Molina is
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associate professor at the UFVJM (Diamantina—Brazil) in Food Engineering and
head of the Laboratory of Food Biotechnology and conducts scientific and technical
research. His research interests are focused on industrial biotechnology. Dr.
Inamuddin is currently working as assistant professor in the chemistry department
of Faculty of Science, King Abdulaziz University, Jeddah, Saudi Arabia. He is also a
permanent faculty member (assistant professor) at the Department of Applied
Chemistry, Aligarh Muslim University, Aligarh, India. He has extensive research
experience in multidisciplinary fields of analytical chemistry, materials chemistry,
and electrochemistry and, more specifically, renewable energy and environment.
Prof. Abdullah M. Asiri is professor of organic photochemistry and has been the
head of the chemistry department at King Abdulaziz University since October 2009,
as well as the director of the Center of Excellence for Advanced Materials Research
(CEAMR) since 2010. His research interest covers color chemistry, synthesis of
novel photochromic and thermochromic systems, synthesis of novel coloring
matters and dyeing of textiles, materials chemistry, nanochemistry and
nanotechnology, polymers, and plastics. Franciele Maria Pelissari graduated in
Food Engineering; earned her master’s degree (2009) at the University of Londrina
(UEL), Londrina, Brazil; and her PhD (2013) at the University of Campinas
(Unicamp), Campinas, Brazil. Since 2013, she has been associate professor at the
Institute of Science and Technology program at the Federal University of
Jequitinhonha and Mucuri (UFVJM), Diamantina, Brazil, in Food Engineering, and
also full professor in the graduate program in Food Science and Technology.
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Nanotechnology Applications in Food
Nanobiomaterials in Dentistry: Applications of Nanobiomaterials discusses
synthesis methods and novel technologies involving nanostructured bio-active
materials with applications in dentistry. This book provides current research results
for those working in an applied setting. The advantage of having all this
information in one coherent text will be the focused nature of the chapters and the
ease of which this information can be accessed. This collection of titles brings
together many of the novel applications these materials have in biology and
discusses the advantages and disadvantages of each application and the
perspectives of the technologies based on these findings. At the moment there is
no other comparable book series covering all the subjects approached in this set of
titles. Offers an updated and highly structured reference material for students,
researchers, and practitioners working in biomedical, biotechnological, and
engineering fields Serves as a valuable resource of recent scientific progress, along
with most known applications of nanomaterials in the biomedical field Features
novel opportunities and ideas for developing or improving technologies in
nanomedicine and dentistry

Functionalized Nanomaterials I
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With its unique focus on specifically addressing the problems for societies and
economies associated with corrosion and their solution, this book provides an up-todate overview of the progress in corrosion chemistry and engineering. International
experts actively involved in research and development place particular emphasis
on how to counter the economic and environmental consequences of corrosion
with the help of science and technology, making this a valuable resource for
researchers as well as decision makers in industry and politics. Further major parts
of the book are devoted to corrosion prevention in the naval and energy sector as
well as to corrosion monitoring and waste management.

Green Nanotechnology
This book provides the state-of-the-art survey of green techniques in preparation of
different classes of nanomaterials, with an emphasis on the use of renewable
sources. Key topics covered include fabrication of nanomaterials using green
techniques as well as their properties and applications, the use of renewable
sources to obtain nanomaterials of different classes, from simple metal and metal
oxide nanoparticles to complex bioinspired nanomaterials, economic contributions
of nanotechnology to green and sustainable growth, and more. This is an ideal
book for students, lecturers, researchers and engineers dealing with versatile
(mainly chemical, biological, and medical) aspects of nanotechnology, including
fabrication of nanomaterials using green techniques and their properties and
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applications.

Advances in Nanotechnology and the Environmental Sciences
This book reviews health hazards associated with wastewater use and water
pollutants. Chapters present applications of green materials made of agricultural
waste, activated carbon and magnetic materials for wastewater treatment. The
removal of toxic metals using algal biomass and the removal of toxic dyes using
chitosan composite materials are also discussed. The book includes reviews on the
removal of phenols, pesticides, and on the use of ionic liquid-modified activated
carbon for the treatment of textile wastewater.

Nanobiomaterials in Dentistry
Nanotechnology and the Environment presents the latest research results in
nanotechnology that have both environmental applications and implications.
Chemists, physicists, chemical engineers, and policy makers will be interested in
reading this book.

Green Processes for Nanotechnology
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Unique in providing an overview of the subject on the scientific level, this book
presents the current state of the art with regard to different aspects of sustainable
energy production and its efficient storage. The broad scope ranges from
nanomaterials for energy production, via fuel cells and nanostructured materials
for fuel production, right up to supercapacitors and climate change. Edited by a
rising star within the community, this is an invaluable work on a hot topic for
materials scientists, solid state, surface and physical chemists, as well as those
chemists working in industry and chemical engineers.

Sustainable Preparation of Metal Nanoparticles
The World Health Organization in 2004 estimated approximately 1.1 billion people
did not have access to clean water and that 35% of Third World residents died
from water-borne illnesses. While the situation is grim, recent advances strongly
indicate that many of the current water quality problems can be addresses – and
potentially resolved – using nanotechnology. Nanotechnology is already having a
dramatic impact on research in water quality and Nanotechnology Applications for
Clean Water highlights both the challenges and the opportunities for
nanotechnology to positively influence this area of environmental protection. Here
you will find detailed information on breakthroughs, cutting edge technologies,
current research, and future trends that may affect acceptance of widespread
applications. The first four parts of the book cover specific topics including using
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nanotechnology for clean drinking water in both large scale water treatment plants
and in point-of-use systems. For instance, recent advances show that many of the
current problems involving water quality can be addressed using nanosorbents,
nanocatalysts, bioactive nanoparticles, nanostructured catalytic membranes, and
nanoparticle enhanced filtration. The book also discusses existing technologies and
future potential for groundwater remediation, pollution prevention, and sensors.
The final part discusses the inherent societal implications that may affect
acceptance of widespread applications. Over 80 leading experts from around the
world share their wealth of knowledge in this truly unique reference. Institutions
such as Center for the Purification of Water and Systems (Univ. of Illinois at UrbanaChampaign); UCLA Water Technology Center; Carnegie Mellon University,
University of Kentucky; The University of Western Ontario; Pacific Northwest
National Laboratory; National Institute for Advanced Industrial Science and
Technology (Japan), Munasinghe Institute for Development (Sri Lanka) and the
Woodrow Wilson Center for Scholars are just a few of the knowledge centers
represented in this book. Water quality is a serious, global issue in which
government bodies and scientific communities face many challenges in ensuring
clean water is available to everyone. Nanotechnology is already showing dramatic
results, and this book is an attempt to share current technologies and future
possibilities in reaching this goal. From the Foreword: "Researchers and
practitioners may find in this volume, key challenges regarding clean water
resources. The presentations may crystallize new research and education
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programs." - Mihail Roco, U.S. National Science Foundation and U.S.
Nanotechnology Initiative • Contributors from the US, India, Canada, Japan, UK, Sri
Lanka, and South Africa • Provides detailed information on breakthroughs, cutting
edge technologies, current research, and future trends that may affect acceptance
of widespread applications • Covers specific topics including using nanotechnology
for clean drinking water in both large scale water treatment plants and in point-ofuse systems. • Discusses existing technologies and future potential for
groundwater remediation, pollution prevention, and sensors • Highlights both the
challenges and the opportunities for nanotechnology to positively influence this
area of environmental protection.
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