Nanochemistry A
Chemical Approach To
Nanomaterials

Nanochemistry

International interest in nanoscience research has
flourished in recent years, as it becomes an integral
part in the development of future technologies. The
diverse, interdisciplinary nature of nanoscience means
effective communication between disciplines is pivotal
in the successful utilization of the science.
Nanochemistry: A Chemical Approach to Nanomaterials
is the first textbook for teaching nanochemistry and
adopts an interdisciplinary and comprehensive
approach to the subject. It presents a basic chemical
strategy for making nanomaterials and describes some
of the principles of materials self-assembly over ‘all'
scales. It demonstrates how nanometre and
micrometre scale building blocks (with a wide range of
shapes, compositions and surface functionalities) can
be coerced through chemistry to organize
spontaneously into unprecedented structures, which
can serve as tailored functional materials. Suggestions
of new ways to tackle research problems and
speculations on how to think about assembling the
future of nanotechnology are given. Primarily designed
for teaching, this book will appeal to graduate and
advanced undergraduate students. It is well illustrated
with graphical representations of the structure and
form of nanomaterials and contains problem sets as
well as other pedagogical features such as further
reading, case studies and a comprehensive
bibliography.
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Nanochemistry

Here is a brilliant book that covers the major aspects of
nanomaterials production. It integrates the many and
varied chemical, material and thermo-dynamical facets
of production, offering readers a new and unique
approach to the subject. The mechanical, optical, and
magnetic characteristics of nanomaterials are also
presented in detail. Nanomaterials are a fast
developing field of research and this book serves as
both a reference work for researchers and a textbook
for graduate students.

Nanomaterials and Nanochemistry

The second edition of Nanochemistry covers the main
studies of nanoparticle production, reactions, and
compounds, and reviews the work of leading scientists
from around the world. This book is the first monograph
on nanochemistry, giving perspectives on the present
status and future possibilities in this rapidly advancing
discipline. It provides the solid fundamentals and
theory of nanoscience, and progress through topics
including synthesis and stabilization of nanoparticles,
cryochemistry of metal atoms and nanoparticles,
chemical nanoreactors, and more. Nanoparticles are
capable of transformations that have already led to
revolutionary applications, including reagents for self-
cleaning glass surfaces and fabrics, different antiseptic
coverings, sensors for monitoring the environment and
catalysts mitigating pollution. Leads the reader through
the theory, research and key applications of
nanochemistry, providing a thorough reference for
researchers 40% more content than the first edition
and an expanded author team Reviews new advances
in the field, including organic nanoparticles and key
methods for making nanoparticles (e.g. solvated metal
atom dispersion and self-assembly techniques)
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Nanochemistry

Written by a bestselling author and expert in
nanochemistry, this title is ideal for interdisciplinary
courses in chemistry, materials science, or physics.

Concepts of Nanochemistry

The modernization of science and technology using
nanomaterials will open a new paradigm to meet the
increasing energy demand. This book provides an in-
depth understanding of theoretical perspectives from
molecular and atomic levels. The modern analytical
techniques explored provide an understanding of the
interactions of particles at interfaces. This book gives a
holistic view of materials synthesis, analysis,
application, and safe handling.

Nanochemistry

Nature, by dint of its constitution, harbors many
unassuming mysteries broadly manifested by its
constituent cohorts. If physics is the pivot that holds
nature and chemistry provides reasons for its
existence, then the rest is just manifestation.
Nanoscience and technology harbor the congruence of
these two core subjects, whereby many phenomenon
may be studied in the same perspective. That nature
operates at nanoscale—obeying the principles of
thermodynamics and supramolecular chemistry—is a
well understood fact manifested in a variety of life
processes: bones are restored after a fracture; clots
potentially leading to cerebral strokes can be dissolved.
The regeneration of new structures in our system
follows a bottom-up approach. Be it a microbe (benign
or pathogenic), plant (lower or higher), plant
parts/organs, food beneficiaries, animal (lower), higher
animal processing wastes, these all are found to deliver
nanomaterials under amenable processing conditions.
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Identically, the molecules also seem to obey the
thermodynamic principles once they get
dissociated/ionized and the energy captured in the
form of bonding helps in the synthesis of a myriad of
nanomaterials. This edited volume explores the various
green sources of nanomaterial synthesis and evaluates
their industrial and biomedical applications with a
scope of scaling up. It provides useful information to
researchers involved in the green synthesis of
nanomaterials in fields ranging from medicine to
integrated agricultural management.

Exploring the Realms of Nature for
Nanosynthesis

This book encompasses the fundamental concepts of
Nanochemistry that involve the self-assemblage of
nanostructures, surface stabilization, and
functionalization of nanoparticles. It’s a review of the
work of world-renowned scientists and is the first of its
kind that gives a detailed fundamental understanding
of physical, chemical, and biological methods of
nanoparticle synthesis. There is a comprehension of
different characterization techniques of nanoparticles.
This book, for the first time, explains applications of
such nanochemicals in nanomedicine,
nanoimmunomedicine, lab-on-a-chip, organ-on-a-chip,
bioimplants, cyborgs, hydrogen storage,
electrochemical splitting of water, and construction
industries.

Nanochemistry

A comprehensive textbook that addresses the recent
interest in nanotechnology in the engineering,
materials science, chemistry, and physics communities
In recent years, nanotechnology has become one of the
most promising and exciting fields of science,
triggering an increasing number of university
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engineering, materials science, chemistry, and physics
departments to introduce courses on this emerging
topic. Now, Drs. Owens and Poole have revised,
updated, and revamped their 2003 work, Introduction
to Nanotechnology, to make it more accessible as a
textbook for advanced undergraduate- and graduate-
level courses on the fascinating field of nanotechnology
and nanoscience. The Physics and Chemistry of
Nanosolids takes a pedagogical approach to the subject
and assumes only an introductory understanding of the
physics and chemistry of macroscopic solids and
models developed to explain properties, such as the
theory of phonon and lattice vibrations and electronic
band structure. The authors describe how properties
depend on size in the nanometer regime and explain
why these changes occur using relatively simple
models of the physics and chemistry of the solid state.
Additionally, this accessible book: Provides an
introductory overview of the basic principles of solids
Describes the various methods used to measure the
properties of nanosolids Explains how and why
properties change when reducing the size of solids to
nano-dimensions, and what they predict when one or
more dimensions of a solid has a nano-length Presents
data on how various properties of solids are affected by
nanosizing and examines why these changes occur
Contains a chapter entirely devoted to the importance
of carbon nanostructured materials and the potential
applications of carbon nanostructures The Physics and
Chemistry of Nanosolids is complete with a series of
exercises at the end of each chapter for readers to
enhance their understanding of the material presented,
making this an ideal textbook for students and a
valuable tutorial for technical professionals and
researchers who are interested in learning more about
this important topic.

The Physics and Chemistry of Nanosolids

Nanochemistry: Chemistry of Nanoparticle Formation
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and Interactions provides an overview of the chemistry
aspects of nanoparticle science, including nanoparticle
synthesis, chemical properties, stability, applications
and self-assembly behavior. The critical concepts
discussed in this book represent the necessary toolbox
for enabling the rational design of nanoparticle-based
materials for target applications. After an introduction
to standard analytical techniques used for nanoparticle
characterization, four separate chapters cover
inorganic, organic, polymer nanoparticles, and carbon
nanostructures to highlight the synthetic protocols,
structural intricacies, and chemical properties specific
to each of these material classes. Finally,
physicochemical phenomena governing self-assembly
behavior of nanoparticles are also discussed in detail
separately. This book is intended for senior
undergraduate, graduate and postgraduate students
and research scientists in nanoscience and
nanotechnology, material science, chemistry, physics,
biomedical sciences and relevant engineering fields
that want to develop a deeper understanding of the
governing chemical principles on the nanoscale.
Provides an up-to-date text reflecting the latest
changes in the field, acting as a fully restructured
successor text to Nanochemistry, 2nd Edition (Elsevier,
2013) by Klabunde and Sergeev Leads the reader
through the fundamental concepts and illustrative
examples of inorganic, organic, and polymer
nanoparticle formation, discussing, in detail, the
aspects of synthetic geometry control, surface
chemistry, and nanoparticle stability Provides in-depth
coverage of nanoparticle self-assembly behavior,
including the self-assembly driving forces and
approaches to control this process through nanoparticle
design and environmental cues

Nanochemistry

The book describes the basic principles of transforming
nano-technology into nano-engineering with a
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particular focus on chemical engineering fundamentals.
This book provides vital information about differences
between descriptive technology and quantitative
engineering for students as well as working
professionals in various fields of nanotechnology.
Besides chemical engineering principles, the
fundamentals of nanotechnology are also covered
along with detailed explanation of several specific
nanoscale processes from chemical engineering point
of view. This information is presented in form of
practical examples and case studies that help the
engineers and researchers to integrate the processes
which can meet the commercial production. It is worth
mentioning here that, the main challenge in
nanostructure and nanodevices production is nowadays
related to the economic point of view. The uniqueness
of this book is a balance between important insights
into the synthetic methods of nano-structures and
nanomaterials and their applications with chemical
engineering rules that educates the readers about
nanosclale process design, simulation, modelling and
optimization. Briefly, the book takes the readers
through a journey from fundamentals to frontiers of
engineering of nanoscale processes and informs them
about industrial perspective research challenges,
opportunities and synergism in chemical Engineering
and nanotechnology. Utilising this information the
readers can make informed decisions on their career
and business.

Nanotechnology for Chemical Engineers

Organic chemistry concerns the properties and
synthesis of carbon-based molecules. Carbon atoms
can concatenate into long chains and cyclic
compounds, bonding with a variety of other elements,
so the possible structures are almost limitless. Graham
Patrick explores the world of organic chemistry and its
wide applications.
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Organic Chemistry

In this book the recent progress accumulated in studies
of the interaction of engineered nanoparticles with cells
and cellular constituents is presented. The focus is on
manufacturing and characterization of nanosized
materials, their interactions with biological molecules
such as proteins, the mechanisms of transport across
biological membranes as well as their effects on
biological functions. Fundamental molecular and
cellular aspects are in the foreground of the book. A
further particularity is the interdisciplinary approach,
including fields such as preparatory and analytical
chemistry, biophysics and the physics of colloids,
advanced microscopy and spectroscopy for in-situ
detection of nanoparticles, cellular toxicology and
nanomedicine. Nanoscale particles are known to exhibit
novel and unprecedented properties that make them
different from their corresponding bulk materials. As
our ability to control these properties is further
advanced, a huge potential to create materials with
novel properties and applications emerges. Although
the technological and economic benefits of
nanomaterials are indisputable, concerns have also
been raised that nanoscale structuring of materials
might also induce negative health effects.
Unfortunately, such negative health effects cannot be
deduced from the known toxicity of the corresponding
macroscopic material. As a result, there is a major gap
in the knowledge necessary for assessing their risk to
human health.

Biological Responses to Nanoscale
Particles

This book highlights the various types of nanomaterials
currently available and their applications in three major
sectors: energy, health, and the environment. It
addresses a range of aspects based on the fact that
these materials’ structure can be tailored at extremely
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small scales to achieve specific properties, thus greatly
expanding the materials science toolkit. Further, the
book pursues a holistic approach to nanomaterial
applications by taking into consideration the various
stakeholders who use them. It explores several
applications that could potentially be used to improve
the environment and to more efficiently and cost-
effectively produce energy, e.g. by reducing pollutant
production during the manufacture of materials,
producing solar cells that generate electricity at a
competitive cost, cleaning up organic chemicals that
pollute groundwater, removing volatile organic
compounds (VOCs) from the air, and so on. Given its
scope, the book offers a valuable asset for a broad
readership, including professionals, students, and
researchers from materials science/engineering,
polymer science, composite technology,
nanotechnology, and biotechnology whose work
involves nanomaterials and nanocomposites.

Nanomaterials for Healthcare, Energy and
Environment

This book provides the fundamental aspects of the
diverse ranges of nanostructured materials (0D, 1D, 2D
and 3D) for energy and environmental applications in a
comprehensive manner written by specialists who are
at the forefront of research in the field of energy and
environmental science. Experimental studies of
nanomaterials for aforementioned applications are
discussed along with their design, fabrication and their
applications, with a specific focus on catalysis, energy
storage and conversion systems. This work also
emphasizes the challenges of past developments and
directions for further research. It also looks at details
pertaining to the current ground - breaking of
nanotechnology and future perspectives with a
multidisciplinary approach to energy and
environmental science and informs readers about an
efficient utilization of nanomaterials to deliver solutions
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for the public.

Nanoscience Volume 3

This comprehensive and up-to-date survey of new
developments and applications in computational
nanoscience is suitable for theoreticians, researchers
and students.

Emerging Nanostructured Materials for
Energy and Environmental Science

This book reviews recent advances in the synthesis,
characterization, and physico-chemical properties of
anisotropic nanomaterials. It highlights various
emerging applications of nanomaterials, including
sensing and imaging, (bio)medical applications,
environmental protection, plasmonics, catalysis, and
energy. It provides an excellent and comprehensive
overview of the effect that morphology and nanometric
dimension has on the physico-chemical properties of
various materials and how this leads to novel
applications.

Computational Nanoscience

This book takes a systematic approach to address the
gaps relating to nanomedicine and bring together
fragmented knowledge on the advances on
nanomaterials and their biomedical applicability. In
particular, it demonstrates an exclusive compilation of
state of the art research with a focus on fundamental
concepts, current trends, limitations, and future
directions of nanomedicine.

Nanochemistry A Chemical Approach To Nanomaterials

10



Nanochemistry A Chemical Approach To Nanomaterials

Anisotropic and Shape-Selective
Nanomaterials

Connecting inorganic chemistry to the hottest topic in
materials science, this timely resource collects the
contributions made by leading inorganic chemists
towards nanomaterials research. The second volume in
the “Wiley Encyclopedia of Inorganic Chemistry
Methods and Applications Series,” this signature title
concentrates on recent developments in the field and
includes all key topics such as nanowires, nanotubes,
biomineralization, supramolecular materials and much
more. This volume is also available as part of
Encyclopedia of Inorganic Chemistry, 5 Volume Set.
This set combines all volumes published as EIC Books
from 2007 to 2010, representing areas of key
developments in the field of inorganic chemistry
published in the Encyclopedia of Inorganic Chemistry.
Find out more.

Nanoscience in Medicine Vol. 1

Nanopapers: From Nanochemistry and
Nanomanufacturing to Advanced Applications gives a
comprehensive overview of the emerging technology of
nanopapers. Exploring the latest developments on
nanopapers in nanomaterials chemistry and
nanomanufacturing technologies, this book outlines the
unique properties of nanopapers and their advanced
applications. Nanopapers are thin sheets or films made
of nanomaterials such as carbon nanotubes, carbon
nanofibers, nanoclays, cellulose nanofibrils, and
graphene nanoplatelets. Noticeably, nanopapers allow
highly concentrated nanoparticles to be tightly packed
in a thin film to reach unique properties such as very
high electrical and thermal conductivities, very low
diffusivity, and strong corrosion resistance that are
shared by conventional polymer nanocomposites. This
book presents a concise introduction to nanopapers,
covering concepts, terminology and applications. It

Nanochemistry A Chemical Approach To Nanomaterials
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outlines both current applications and future
possibilities, and will be of great use to nanochemistry
and nanomanufacturing researchers and engineers who
want to learn more about how nanopapers can be
applied. Outlines the main uses of nanopapers, showing
readers how this emerging technology should best be
applied Shows how the unique properties of
nanopapers make them adaptable for use in a wide
range of applications Explores methods for the
nanomanufacture of nanopapers

Nanomaterials

With this handbook the distinguished team of editors
has combined the expertise of leading nanomaterials
scientists to provide the latest overview of this field.
The authors cover the whole spectrum of
nanomaterials, ranging from theory, synthesis,
properties, characterization to application, including
such new developments as: quantum dots,
nanoparticles, nanoporous materials, as well as
nanowires, nanotubes and nanostructural polymers
nanocatalysis, nanolithography, nanomanipulation
methods for the synthesis of nanoparticles. The book
can thus be recommended for everybody working in
nanoscience: Beginners can acquaint themselves with
the exciting subject, while specialists will find answers
to all their questions plus helpful suggestions for
further research.

Nanopapers

Nanoparticles are capable of transformations that have
already led to a whole range of revolutionary
applications. Understanding the chemistry governing
the properties and activity of these important particles
is therefore of key importance to all those studying,
developing and applying them. Fully updated and
revised to cover the latest progress in the field,

Nanochemistry A Chemical Approach To Nanomaterials
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Nanochemistry, 3rd edition provides a foundational
guide to nanochemistry principles, methods and
applications, reflecting on the present status and future
possibilities in this rapidly advancing discipline.
Beginning with an introduction to the fundamentals and
theory of nanochemistry, it goes on to discuss the
synthesis of inorganic nanoparticles, characterization
techniques, and nanoparticle stability. Chemical
nanoreactors, nanoparticle self-assembly and carbon
group nanochemistry are then explored, followed by
organic and polymeric nanoparticles. The book then
concludes with a discussion of size and shape effects in
nanochemistry. Fully updated and revised,
Nanochemistry: Chemistry of Nanoparticle Formation
and Interactions, Third Edition is an authoritative quide
to this important area for all those working with
nanochemistry and its applications across a wide range
of fields. Fully revises the original text with expanded
content that reflects the latest changes in the field
Includes new chapters on nanoparticle stability and
polymeric nanoparticle chemistry Provides updated
figures and examples throughout to facilitate better
understanding

The Chemistry of Nanomaterials

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
| 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 Il include the application of quantum
dots, a nanochemical approach to using ICT

Nanochemistry A Chemical Approach To Nanomaterials
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technology, and new research on polymer
nanocomposites as a smart material along with its
synthesis, preparation, and properties. Other important
topics are included as well.

Nanochemistry

Nanochemistry tools aid the design of Prussian blue
and its analogue nanoparticles and nanocomposites.
The use of such nanomaterials is now widely regarded
as an alternative to other inorganic nanomaterials in a
variety of scientific applications. This book, after
addressing Prussian blue and its analogues in a
historical context and their numerous applications over
time, compiles and details the latest cutting-edge
scientific research on these nanomaterials. It compiles
and deatils the latest cutting-edge scientific research
on these nanomaterials. The book provides an overview
of the methodological concepts of the nanoscale
synthesis of Prussian blue and its analogues, as well as
the study and understanding of their properties and of
the extent and diversity of application fields in relation
to the major societal challenges of the 21st century on
energy, environment, and health.

Advances in Nanotechnology and the
Environmental Sciences

This book describes various aspects of nanoscience and
nanotechnology. It begins with an introduction to
nanoscience and nanotechnology and includes a
historical prospective, nanotechnology working in
nature, man -made nanomaterial and impact of
nanotechnology illustrated with examples. It goes on to
describes general synthetic approaches and strategies
and also deals with the characterization of
nanomaterial using modern tools and techniques to
give basic understanding to those interested in learning
this emerging area. It then deals with different kinds of
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nanomaterial such as inorganics, carbon based-,
nanocomposites and self-assembled/supramolecular
nano structures in terms of their varieties, synthesis,
properties etc. In addition, it contains chapters devoted
to unique properties with mathematical treatment
wherever applicable and the novel applications dealing
with information technology, pollution control
(environment, water), energy, nanomedicine,
healthcare, consumer goods etc.

Prussian Blue-Type Nanoparticles and
Nanocomposites: Synthesis, Devices, and
Applications

The series Topics in Current Chemistry Collections
presents critical reviews from the journal Topics in
Current Chemistry organized in topical volumes. The
scope of coverage is all areas of chemical science
including the interfaces with related disciplines such as
biology, medicine and materials science. The goal of
each thematic volume is to give the non-specialist
reader, whether in academia or industry, a
comprehensive insight into an area where new
research is emerging which is of interest to a larger
scientific audience. Each review within the volume
critically surveys one aspect of that topic and places it
within the context of the volume as a whole. The most
significant developments of the last 5 to 10 years are
presented using selected examples to illustrate the
principles discussed. The coverage is not intended to
be an exhaustive summary of the field or include large
quantities of data, but should rather be conceptual,
concentrating on the methodological thinking that will
allow the non-specialist reader to understand the
information presented. Contributions also offer an
outlook on potential future developments in the field.

Nanochemistry A Chemical Approach To Nanomaterials
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Essentials in Nanoscience and
Nanotechnology

With this handbook, the distinguished team of editors
has combined the expertise of leading nanomaterials
scientists to provide the latest overview of this field.
They cover the whole spectrum of nanomaterials,
ranging from theory, synthesis, properties,
characterization to application, including such new
developments as quantum dots, nanoparticles,
nanoporous materials, nanowires, nanotubes, and
nanostructured polymers. The result is recommended
reading for everybody working in nanoscience:
Newcomers to the field can acquaint themselves with
this exciting subject, while specialists will find answers
to all their questions as well as helpful suggestions for
further research.

Surface-modified Nanobiomaterials for
Electrochemical and Biomedicine
Applications

With this handbook, the distinguished team of editors
has combined the expertise of leading nanomaterials
scientists to provide the latest overview of this field.
They cover the whole spectrum of nanomaterials,
ranging from theory, synthesis, properties,
characterization to application, including such new
developments as quantum dots, nanoparticles,
nanoporous materials, nanowires, nanotubes, and
nanostructured polymers. The result is recommended
reading for everybody working in nanoscience:
Newcomers to the field can acquaint themselves with
this exciting subject, while specialists will find answers
to all their questions as well as helpful suggestions for
further research.

Nanochemistry A Chemical Approach To Nanomaterials
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Nanomaterials Chemistry

New Frontiers in Nanochemistry: Concepts, Theories,
and Trends, Volume 1: Structural Nanochemistry is the
first volume of the new three-volume set that explains
and explores the important concepts from various
areas within the nanosciences. This first volume
focuses on structural nanochemistry and encompasses
the general fundamental aspects of nanochemistry
while simultaneously incorporating crucial material
from other fields, in particular mathematic and natural
sciences, with specific attention to multidisciplinary
chemistry. Under the broad expertise of the editor, the
volume contains 50 concise yet comprehensive entries
from world-renowned scholars, alphabetically
organizing a multitude of essential basic and advanced
concepts, ranging from algebraic chemistry to new
energy technology, from the bondonic theory of
chemistry to spintronics, and from fractal dimension
and kinetics to quantum dots and tight binding—and
much more. The entries contain definitions, short
characterizations, uses and usefulness, limitations,
references, and more.

Nanomaterials Chemistry

Manipulation of matter at the nanoscale level is the key
factor in nanotechnology, and it is considered as a
great driving force behind the current industrial
revolution since it offers facile and feasible remedies
for many problems. Because of the unique
characteristic properties of nanomaterials, they can be
employed in a wide variety of fields such as agriculture
and food technology, catalysis, biomedical applications,
tissue culture engineering, and fertilizers. In this
regard, characterization of nanomaterials plays a
significant role in determining their optical, thermal,
and physicochemical properties. Many techniques have
been used in nanomaterial characterization, and the
most important techniques are discussed in detail in

Nanochemistry A Chemical Approach To Nanomaterials
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this book with their principles, basic operation
procedures, and applications with suitable examples. In
summary, this book offers broad content on the most
important chemical and structural characterization
techniques of nanomaterials. The book offers
comprehensive coverage of the most essential topics,
including the following: Provides a comprehensive
understanding of physical and chemical
characterization techniques of nanomaterials Includes
details about basic principles of each characterization
technique with appropriate examples Covers most of
the important characterization techniques that should
be known to undergraduate/early career
scientists/beginners in materials chemistry Provides all
the basic knowledge to understand and carry out the
respective analysis of nanomaterials Fulfills the timely
need of a book that covers the most important and
useful characterization techniques in nanomaterial
characterization Up to date, there are no other
books/book chapters which discuss most of these
nanocharacterization techniques in one segment with
all the basic instrumentation details and narrated
examples of nanomaterial characterization. In a
nutshell, this book will be a great asset to
undergraduates/early career scientists/beginners of
material science as it provides a comprehensive and
complete understanding of most of the techniques used
in nanocharacterization tools in a short time. Intended
audience is based on science education while
specifically focusing on undergraduates/graduate
students/early scientists and beginners of chemistry,
materials chemistry, and nanotechnology and
nanoscience.

New Frontiers in Nanochemistry:
Concepts, Theories, and Trends

This book presents the perspectives of nanotechnology
educators from around the world. Experts present the
pressing challenges of teaching nanoscience and

Nanochemistry A Chemical Approach To Nanomaterials
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engineering to students in all levels of education,
postsecondary and informal environments. The book
was inspired by the 2014 NSF workshop for
Nanoscience and Engineering Education. Since
nanotechnology is a relatively new field, authors
present recommendations for designing
nanotechnology education programs. The chapters
describe methods to teach specific topics, such as
probe microscopy, size and scale, and nanomaterial
safety, in classrooms around the world. Other chapters
describe the ways that organizations like NNIN and the
NISE Network have influenced informal nanotechnology
education. Information technology plays a growing role
in all types of education and several chapters are
devoted to describing ways how educators can use
online curricula for teaching nanotechnology to
students from preschool to graduate school.

Characterization Techniques for
Nanomaterials

Supramolecular chemistry and nanochemistry are two
strongly interrelated cutting edge frontiers in research
in the chemical sciences. The results of recent work in
the area are now an increasing part of modern degree
courses and hugely important to researchers. Core
Concepts in Supramolecular Chemistry and
Nanochemistry clearly outlines the fundamentals that
underlie supramolecular chemistry and nanochemistry
and takes an umbrella view of the whole area. This
concise textbook traces the fascinating modern
practice of the chemistry of the non-covalent bond from
its fundamental origins through to it expression in the
emergence of nanochemistry. Fusing synthetic
materials and supramolecular chemistry with crystal
engineering and the emerging principles of
nanotechnology, the book is an ideal introduction to
current chemical thought for researchers and a superb
resource for students entering these exciting areas for
the first time. The book builds from first principles
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rather than adopting a review style and includes key
references to guide the reader through influential work.
supplementary website featuring powerpoint slides of
the figures in the book further references in each
chapter builds from first principles rather than adopting
a review style includes chapter on nanochemistry clear
diagrams to highlight basic principles

Global Perspectives of Nanoscience and
Engineering Education

Nanoscience stands out for its interdisciplinarity.
Barriers between disciplines disappear and the fields
tend to converge at the very smallest scale, where
basic principles and tools are universal. Novel
properties are inherent to nanosized systems due to
guantum effects and a reduction in dimensionality:
nanoscience is likely to continue to revolutionize many
areas of human activity, such as materials science,
nanoelectronics, information processing, biotechnology
and medicine. This textbook spans all fields of
nanoscience, covering its basics and broad
applications. After an introduction to the physical and
chemical principles of nanoscience, coverage moves on
to the adjacent fields of microscopy, nanoanalysis,
synthesis, nanocrystals, nanowires, nanolayers, carbon
nanostructures, bulk nanomaterials, nanomechanics,
nanophotonics, nanofluidics, nanomagnetism,
nanotechnology for computers, nanochemistry,
nanobiology, and nanomedicine. Consequently, this
broad yet unified coverage addresses research in
academia and industry across the natural scientists.
Didactically structured and replete with hundreds of
illustrations, the textbook is aimed primarily at
graduate and advanced-undergraduate students of
natural sciences and medicine, and their lecturers.

Nanochemistry A Chemical Approach To Nanomaterials
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Core Concepts in Supramolecular
Chemistry and Nanochemistry

With a selective presentation of topics that makes it
accessible for students who have taken introductory
university science courses, Understanding
Nanomaterials is a training tool for the future workforce
in nanotech development. This introductory textbook
offers insights into the fundamental principles that
govern the fabrication, characterization, and
application of nanomaterials. Provides the Background
for Fundamental Understanding Assuming only a basic
level of competency in physics, chemistry, and biology,
the author focuses on the needs of the undergraduate
curriculum, discussing important processes such as
self-assembly, patterning, and nanolithography. His
approach limits mathematical rigor in the presentation
of key results and proofs, leaving it to the instructor’s
discretion to add more advanced details, or emphasize
particular areas of interest. With its combination of
discussion-based instruction and explanation of
problem-solving skills, this textbook highlights
interdisciplinary theory and enabling tools derived from
chemistry, biology, physics, medicine, and engineering.
It also includes real-world examples related to energy,
the environment, and medicine. Author Malkiat S. Johal
earned his Ph.D. from the University of Cambridge in
England. He later served as a post-doctoral research
associate at Los Alamos National Laboratory, New
Mexico, where he worked on the nonlinear optical
properties of nanoassemblies. Dr. Johal is currently a
professor and researcher at Pomona College in
Claremont, California. His work focuses on the use of
self-assembly and ionic adsorption processes to
fabricate nanomaterials for optical and biochemical
applications.

Nanoscience

This book covers the photothermal effect of different

Nanochemistry A Chemical Approach To Nanomaterials
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categories of light-absorbing nanomaterials.

Understanding Nanomaterials

The chemistry of nanomaterials has developed
considerably in the past two decades, and concepts
that have emerged from these developments are now
well established. The surface modification of
nanoparticles is a subject of intense research interest
given its importance for many applications across a
number of disciplines. This comprehensive guide is the
first to be devoted to the surface chemistry of inorganic
nanocrystals. Following an introduction to the physical
chemistry of surfaces, chapters cover topics such as
the surface modification of nanoparticles, water
compatible, polymer-based, and inorganic
nanocomposites, as well as relevant applications in
catalysis, biotechnology and nanomedicine.
Highlighting recent advances, Surface Chemistry of
Colloidal Nanocrystals provides an integrated approach
to chemical aspects related to the surface of
nanocrystals. Written by prestigious scientists, this will
be a useful resource for students and researchers
working in surface science, nanoscience and materials
science as well as those interested in the applications
of the nanomaterials in areas such as health science,
biology, and environmental engineering.

Photothermal Nanomaterials

The collection of topics in this book reflects the
diversity of recent advances in nanoelements formation
and interactions in nanosystems with a broad
perspective that is useful for scientists as well as for
graduate students and engineers. One of the main
tasks in making nanocomposites is building the
dependence of the structure and shape of the
nanoelements, forming the basis for the composite of
their sizes. This is because with an increase or a
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decrease in the specific size of nanoelements, their
physical-mechanical properties such as the coefficient
of elasticity, strength, and deformation parameter, vary
by over one order. The calculations show that this is
primarily due to a significant rearrangement of the
atomic structure and the shape of the nanoelement.
The investigation of the above parameters of the
nanoelements is technically complicated and laborious
because of their small sizes. When the characteristics
of powder nanocomposites are calculated, it is also
very important to take into account the interaction of
the nanoelements since the changes in their original
shapes and sizes in the interaction process and during
the formation of the nanocomposite can lead to a
significant change in its properties and a cardinal
structural rearrangement. In addition, the studies show
the appearance of the processes of the ordering and
self-assembling leading to a more organized form of a
nanosystem. The above phenomena play an important
role in nanotechnological processes. They allow
nanotechnologies to be developed for the formation of
nanostructures by the self-assembling method (which is
based on self-organizing processes) and building up
complex spatial nanostructures consisting of different
nanoelements. The study of the above dependences
based on the mathematical modeling methods requires
the solution of the aforementioned problem at the
atomic level. This requires large computational aids
and computational time, which makes the development
of economical calculation methods urgent. The
objective of this volume is the development of such a
technique in various nanosystems.

Surface Chemistry of Colloidal
Nanocrystals

This book covers emerging bioinspired green methods
for preparing inorganic nanomaterials. The book starts
with an introduction to the principles of green
chemistry and engineering, and highlights the special
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properties that nanomaterials possess, their
applications and ways to characterise them. It
describes conventional methods of synthesising and
manufacturing inorganic nanomaterials, and introduces
biological and biomimetic/bioinspired synthetic
methods as a solution to precisely control
nanomaterials and design sustainable manufacturing
routes. The book elaborates on various mechanisms
and examples of green nanomaterials, including the
role of organic matrix and natural self-assembly, and
advantages and opportunities with green
nanomaterials. Two case studies of magnetic and silica
materials are provided for advanced readers. The book
is an insightful reference text for researchers focusing
on synthetic biology and nanomaterials. It is an
essential title for postgraduates and final-year
undergraduates studying advanced materials,
sustainable engineering or environmental chemistry.

Foundations of Nanotechnology, Volume
Two

New Frontiers in Nanochemistry: Concepts, Theories,
and Trends, Volume 2: Topological Nanochemistry is
the second of the new three-volume set that explains
and explores the important basic and advanced
modern concepts in multidisciplinary chemistry. Under
the broad expertise of the editor, this second volume
explores the rich research areas of nanochemistry with
a specific focus on the design and control of
nanotechnology by structural and reactive topology.
The objective of this particular volume is to emphasize
the application of nanochemistry. With 46 entries from
eminent international scientists and scholars, the
content in this volume spans concepts from A-to-
Z—from entries on the atom-bond connectivity index to
the Zagreb indices, from connectivity to vapor phase
epitaxy, and from fullerenes to topological
reactivity—and much more. The definitions within the
text are accompanied by brief but comprehensive

Nanochemistry A Chemical Approach To Nanomaterials
24



Nanochemistry A Chemical Approach To Nanomaterials

explicative essays as well as figures, tables, etc.,
providing a holistic understanding of the concepts
presented.

Green Nanomaterials

New Frontiers in Nanochemistry: Concepts, Theories,
and Trends
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