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Studies in Materials and
Society Wiley
Introductory kinetics for the
undergrad materials scientist
Materials Kinetics
Fundamentals is an accessible
and interesting introduction to
kinetics processes, with a
focus on materials systems.
Designed for the
undergraduate student, this
book avoids intense
mathematics to present the
theory and application of
kinetics in a clear, reader-
friendly way. Students are first
introduced to the fundamental
concepts of kinetics, with
illustrated diagrams,
examples, text boxes, and
homework questions that

impart a unified, intuitive
understanding. Further
chapters cover the application
of these concepts in the
context of materials science,
with real-world examples
including silicon processing
and integrated circuit
fabrication, thin-film deposition,
carbon-14 dating, steel
degassing, energy conversion,
and more. Instructor materials
including PowerPoint
presentations, a test bank, and
more are available through the
companion website, providing
a complete resource for the
undergraduate materials
science student. At its core,
kinetics deals with rates, telling
us how fast something will take

place – for example, how fast
water will evaporate, or how
fast molten silicon will solidify.
This book is designed to
provide students with an
introduction to kinetics'
underlying principles, without
rigorous math to distract from
understanding. Understand
universally important kinetic
concepts like diffusion and
reaction rate Model common
kinetic processes both
quantitatively and qualitatively
Learn the mechanisms behind
important and interesting
materials systems Examine the
behaviors, properties, and
interactions of relevant solid
materials There are a large
number of books on chemical
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kinetics, but there are far fewer
that focus on materials
kinetics, and virtually none that
provide an accessible,
introductory-level treatment of
the subject. Materials Kinetics
Fundamentals fills that need,
with clear, detailed
explanations of these universal
concepts.
Fuel Cells and Hydrogen
Cambridge University Press
Carbon nanotubes are rolled
up graphene sheets with a
quasi-one-dimensional
structure of nanometer-scale
diameter. In these last twenty
years, carbon nanotubes have
attracted much attention from

physicists, chemists, material
scientists, and electronic
device engineers, because of
their excellent structural,
electronic, optical, chemical
and mechanical properties.
More recently, demand for
innovative industrial
applications of carbon
nanotubes is increasing. This
book covers recent research
topics regarding syntheses
techniques of carbon
nanotubes and nanotube-
based composites, and their
applications. The chapters in
this book will be helpful to
many students, engineers and

researchers working in the field
of carbon nanotubes.
Physical Gels from Biological
and Synthetic Polymers John
Wiley & Sons
Starting from physical and
electrochemical foundations,
this textbook explains working
principles of energy storage
devices. After a history of
galvanic cells, different types
of primary, secondary and flow
cells as well as fuel cells and
supercapacitors are covered.
An emphasis lies on the
general setup and mechanisms
behind those devices to enable
easy understanding for students
from all technical and natural
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science disciplines.
From Fundamentals to
Applied Research Elsevier
"In response to the growing
economic and technological
importance of polymers,
ceramics, and semi-
conductors, many materials
science and engineering as
they apply to all the classes
of materials."--Back Cover.

Syntheses and Applications of
Carbon Nanotubes and Their
Composites John Wiley & Sons
This book ''Recent Advances
in Graphene Research''
provides a state-of-the-art
report of the knowledge
accumulated in graphene
research. It contains 12

chapters divided into three
sections. Section 1
''Fundamentals of Graphene''
deals with quantum hall effect
in graphene, electronic
properties of carbon
nanostructures and spectral
statistics of graphene
nanoflakes. In Section 2
''Graphene Synthesis,'' the
optimized synthesis procedures
of graphene and its derivatives
are presented. The application
of graphene and its
nanostructured-based materials
for energy storage, conservation
and other extensive applications
are described in Section 3
''Application of Graphene and

its Nanostructures''. We believe
that this book offers broader
prospective to the readers in the
recent advances in graphene
research, starting from
fundamental science to
application.
Carbon in Earth's Interior
John Wiley & Sons
The development of new high-
tech applications and devices
has created a seemingly
insatiable demand for novel
functional materials with
enhanced and tailored
properties. Such materials can
be achieved by three-
dimensional structuring on the
nanoscale, giving rise to a
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significant enhancement of
particular functional
characteristics which stems
from the ability to access both
surface/interface and bulk
properties. The highly ordered,
bicontinuous double-gyroid
morphology is a fascinating and
particularly suitable 3D
nanostructure for this purpose
due to its highly accessible
surface area, connectivity,
narrow pore diameter
distribution and superb
structural stability. The
presented study encompasses a
wide range of modern
nanotechnology techniques in a
highly versatile bottom-up

nanopatterning strategy that
splits the fabrication process
into two successive steps: the
preparation of mesoporous
double-gyroid templates
utilizing diblock copolymer self-
assembly, and their replication
with a functional material
employing electrochemical
deposition and atomic layer
deposition. The double-gyroid
structured materials discussed
include metals, metal oxides,
and conjugated polymers,
which are applied and
characterized in high-
performance devices, such as
electrochromic displays,
supercapacitors, chemical

sensors and photovoltaics. This
publication addresses a wide
range of readers, from
researchers and specialists who
are professionally active in the
field, to more general readers
interested in chemistry,
nanoscience and physics.
Best Practices and Research
Directions John Wiley & Sons
Designed specifically for material
scientists, this volume presents the
thermodynamics of solids,
covering statistical
thermodynamics as well as
classical thermodynamics. The
text should be relevant to
thermodynamics/physical
chemistry courses in both
engineering and chemistry
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departments.
Mechanics of Solids and
Materials Springer
With Wiley’s Enhanced E-
Text, you get all the benefits
of a downloadable,
reflowable eBook with added
resources to make your study
time more effective.
Fundamentals of Heat and
Mass Transfer 8th Edition
has been the gold standard
of heat transfer pedagogy for
many decades, with a
commitment to continuous
improvement by four
authors’ with more than
150 years of combined

experience in heat transfer
education, research and
practice. Applying the
rigorous and systematic
problem-solving
methodology that this text
pioneered an abundance of
examples and problems
reveal the richness and
beauty of the discipline. This
edition makes heat and mass
transfer more approachable
by giving additional emphasis
to fundamental concepts,
while highlighting the
relevance of two of today’s
most critical issues: energy
and the environment.

Energy Efficiency in the Minerals
Industry John Wiley & Sons
Carbon in Earth's fluid envelopes
- the atmosphere, biosphere, and
hydrosphere, plays a fundamental
role in our planet's climate system
and a central role in biology, the
environment, and the economy of
earth system. The source and
original quantity of carbon in our
planet is uncertain, as are the
identities and relative importance
of early chemical processes
associated with planetary
differentiation. Numerous lines of
evidence point to the early and
continuing exchange of
substantial carbon between
Earth's surface and its interior,
including diamonds, carbon-rich
mantle-derived magmas,
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carbonate rocks in subduction
zones and springs carrying deeply
sourced carbon-bearing gases.
Thus, there is little doubt that a
substantial amount of carbon
resides in our planet's interior.
Yet, while we know it must be
present, carbon's forms,
transformations and movements at
conditions relevant to the interiors
of Earth and other planets remain
uncertain and untapped. Volume
highlights include: - Reviews key,
general topics, such as carbonate
minerals, the deep carbon cycle,
and carbon in magmas or fluids -
Describes new results at the
frontiers of the field with
presenting results on carbon in
minerals, melts, and fluids at
extreme conditions of planetary

interiors - Brings together
emerging insights into carbon's
forms, transformations and
movements through study of the
dynamics, structure, stability and
reactivity of carbon-based natural
materials - Reviews emerging new
insights into the properties of
allied substances that carry
carbon, into the rates of chemical
and physical transformations, and
into the complex interactions
between moving fluids, magmas,
and rocks to the interiors of Earth
and other planets - Spans the
various chemical redox states of
carbon, from reduced
hydrocarbons to zero-valent
diamond and graphite to oxidized
CO2 and carbonates - Captures
and synthesizes the exciting results

of recent, focused efforts in an
emerging scientific discipline -
Reports advances over the last
decade that have led to a major
leap forward in our understanding
of carbon science - Compiles the
range of methods that can be
tapped tap from the deep carbon
community, which includes
experimentalists, first principles
theorists, thermodynamic
modelers and geodynamicists -
Represents a reference point for
future deep carbon science
research Carbon in Planetary
Interiors will be a valuable
resource for researchers and
students who study the Earth's
interior. The topics of this volume
are interdisciplinary, and therefore
will be useful to professionals from
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a wide variety of fields in the Earth
Sciences, such as mineral physics,
petrology, geochemistry,
experimentalists, first principles
theorists, thermodynamics,
material science, chemistry,
geophysics and geodynamics.
Electroceramics Cambridge
University Press
Crystal growth is an important
process, which forms the basis for
a wide variety of natural
phenomena and engineering
developments. This book provides
a unique opportunity for a reader
to gain knowledge about various
aspects of crystal growth from
advanced inorganic materials to
inorganic/organic composites, it
unravels some problems of
molecular crystallizations and

shows advances in growth of
pharmaceutical crystals, it tells
about biomineralization of
mollusks and cryoprotection of
living cells, it gives a chance to
learn about statistics of chiral
asymmetry in crystal structure.
Materials, Engineering,
Applications John Wiley & Sons
Incorporated
This book presents a state-of-the-
art analysis of energy efficiency as
applied to mining processes.
From ground fragmentation to
mineral processing and extractive
metallurgy, experts discuss the
current state of knowledge and
the nagging questions that call for
further research. It offers an
excellent resource for all mine
managers and engineers who

want to improve energy efficiency
to boost both production
efficiency and sustainability. It will
also benefit graduate students and
experienced researchers looking
for a comprehensive review of the
current state of knowledge
concerning energy efficiency in
the minerals industry.
Materials Thermodynamics
BoD – Books on Demand
Materials play a central role
in society. Beyond the
physical and chemical
properties of materials, their
cultural properties have
often been overlooked in
anthropological studies:
finished products have been
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perceived as ‘social’ yet
the materials which comprise
them are considered ‘raw’
or natural’. The Social Life
of Materials proposes a new
perspective in this
interdisciplinary field.
Diverting attention from the
consumption of objects, the
book looks towards the
properties of materials and
how these exist through
many transformations in a
variety of cultural
contexts.Human societies
have always worked with
materials. However, the
customs and traditions

surrounding this differ
according to the place, the
time and the material itself.
Whether or not the material
is man-made, materials are
defined by social
intervention. Today, these
constitute one of the most
exciting areas of global
scientific research and
innovation, harboring the
potential to act as key
vehicles of change in the
world. But this ‘materials
revolution’ has complex
social implications. Smart
materials are designed to
anticipate our actions and

needs, yet we are increasingly
unable to apprehend the
composite materials which
comprise new
products.Bringing together
ethnographic studies of
cultures from around the
world, this collection explores
the significance of materials
by moving beyond questions
of what may be created from
them. Instead, the text argues
that the materials themselves
represent a shifting ground
around which relationships,
identities and powers are
constantly formed and
dissolved in the act of making
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and remaking.
Thermodynamics of
Materials John Wiley & Sons
This edited volume
Supercapacitors: Theoretical
and Practical Solutions is a
collection of reviewed and
relevant research chapters,
offering a comprehensive
overview of recent
developments in the field of
electronic devices and
materials. The book
comprises single chapters
authored by various
researchers and is edited by
a group of experts. Each
chapter is complete in itself

but united under a common
research study topic. This
publication aims at providing
a thorough overview of the
latest research efforts by
international authors on
electronic devices and
materials and opens new
possible research paths for
further novel developments.
Recent Advances in Graphene
Research Springer Nature
Nanostructured Materials for
Next-Generation Energy Storage
and Conversion: Photovoltaic and
Solar Energy, is volume 4 of a
4-volume series on sustainable
energy. Photovoltaic and Solar
Energy while being a

comprehensive reference work, is
written with minimal jargon
related to various aspects of solar
energy and energy policies. It is
authored by leading experts in the
field, and lays out theory, practice,
and simulation studies related to
solar energy and allied
applications including policy,
economic and technological
challenges. Topics covered
include: introduction to solar
energy, fundamentals of solar
radiation, heat transfer, thermal
collection and conversion, solar
economy, heating, cooling,
dehumidification systems, power
and process heat, solar power
conversion, policy and
applications pertinent to solar
energy as viable alternatives to
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fossil fuels. The aim of the book is
to present all the information
necessary for the design and
analysis of solar energy systems for
engineers, material scientists,
economics, policy analysts,
graduate students, senior
undergraduates, solar energy
practitioner, as well as policy or
lawmakers in the field of energy
policy, international energy trade,
and libraries which house
technical handbooks related to
energy, energy policy and
applications.
Physical Ceramics
Cambridge University Press
Fuel Cells and Hydrogen:
From Fundamentals to
Applied Research provides

an overview of the basic
principles of fuel cell and
hydrogen technology, which
subsequently allows the
reader to delve more deeply
into applied research. In
addition to covering the basic
principles of fuel cells and
hydrogen technologies, the
book examines the principles
and methods to develop and
test fuel cells, the evaluation
of the performance and
lifetime of fuel cells and the
concepts of hydrogen
production. Fuel Cells and
Hydrogen: From
Fundamentals to Applied

Research acts as an
invaluable reference book for
fuel cell developers and
students, researchers in
industry entering the area of
fuel cells and lecturers
teaching fuel cells and
hydrogen technology.
Includes laboratory methods
for fuel cell characterization
and manufacture Outlines
approaches in modelling
components, cells and stacks
Covers practical and
theoretical methods for
hydrogen production and
storage
Introduction to the
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Thermodynamics of
Materials, Fifth Edition
Springer Science & Business
Media
Gaining public attention
due, in part, to their
potential application as
energy storage devices in
cars, Lithium-ion batteries
have encountered
widespread demand,
however, the understanding
of lithium-ion technology has
often lagged behind
production. This book
defines the most commonly
encountered challenges from
the perspective of a high-end

lithium-ion manufacturer
with two decades of
experience with lithium-ion
batteries and over six decades
of experience with batteries
of other chemistries. Authors
with years of experience in
the applied science and
engineering of lithium-ion
batteries gather to share their
view on where lithium-ion
technology stands now, what
are the main challenges, and
their possible solutions. The
book contains real-life
examples of how a subtle
change in cell components
can have a considerable

effect on cell’s performance.
Examples are supported with
approachable basic science
commentaries. Providing a
unique combination of
practical know-how with an
in-depth perspective, this
book will appeal to graduate
students, young faculty
members, or others interested
in the current research and
development trends in
lithium-ion technology.
Fundamentals of Heat and
Mass Transfer BoD –
Books on Demand
Detailed characterization of
fuzzy interactions will be of
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central importance for
understanding the diverse
biological functions of
intrinsically disordered
proteins in complex
eukaryotic signaling
networks. In this volume,
Peter Tompa and Monika
Fuxreiter have assembled a
series of papers that address
the issue of fuzziness in
molecular interactions. These
papers provide a broad
overview of the phenomenon
of fuzziness and provide
compelling examples of the
central role played by fuzzy
interactions in regulation of

cellular signaling processes
and in viral infectivity. These
contributions summarize the
current state of knowledge in
this new field and will
undoubtedly stimulate future
research that will further
advance our understanding
of fuzziness and its role in
biomolecular interactions.
Kinetic Processes John Wiley
& Sons
In order to achieve the
revolutionary new defense
capabilities offered by
materials science and
engineering, innovative
management to reduce the

risks associated with translating
research results will be needed
along with the R&D. While
payoff is expected to be high
from the promising areas of
materials research, many of the
benefits are likely to be
evolutionary. Nevertheless,
failure to invest in more
speculative areas of research
could lead to undesired
technological surprises. Basic
research in physics, chemistry,
biology, and materials science
will provide the seeds for
potentially revolutionary
technologies later in the 21st
century.
Solutions Manual to
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Accompany Fundamentals of
Engineering
Thermodynamics Springer
Nature
Presenting a unique
perspective on state-of-the-
art physical gels, this
interdisciplinary guide
provides a complete, critical
analysis of the field and
highlights recent
developments. It shows the
interconnections between the
key aspects of gels, from
molecules and structure
through to rheological and
functional properties, with
each chapter focusing on a

different class of gel. There is
also a final chapter covering
innovative systems and
applications, providing the
information needed to
understand current and
future practical applications
of gels in the pharmaceutical,
agricultural, cosmetic,
chemical and food industries.
Many research teams are
involved in the field of gels,
including theoreticians,
experimentalists and
chemical engineers, but this
interdisciplinary book collates
and rationalises the many
different points of view to

provide a clear understanding
of these complex systems for
researchers and graduate
students.
Fundamentals, Materials
and Applications Walter de
Gruyter GmbH & Co KG
Materials Engineering for
High Density Energy
Storage provides first-hand
knowledge about the design
of safe and powerful batteries
and the methods and
approaches for enhancing
the performance of next-
generation batteries. The
book explores how the
innovative approaches
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currently employed, including
thin films, nanoparticles and
nanocomposites, are paving
new ways to performance
improvement. The topic's
tremendous application
potential will appeal to a
broad audience, including
materials scientists, physicists,
electrochemists, libraries, and
graduate students.
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