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Chapters 6 and 7 represent the heart
of the book: the deduction of the entropy
of an ideal gas from SMI and the inter-
pretation of the entropy change for some
spontaneous processes in terms of SMI.
These chapters argue that SMI provides
the same function for the entropy of an
ideal gas apart from a multiplicative con-
stant, hence the entropy of an ideal gas is
a measure of the information distributed
among the gas particles: their number,
energy, and volume. The last chapter of
the first part deals with the basic formal-
ism of thermodynamics and generalizes
the previous theory with some constraints.

The second part of the book, chapters
9 to 12, presents thermodynamic appli-
cations on phase rule, phase diagram,
mixtures and solutions, chemical equilib-
rium, pure water, and water solutions. The
chapter on phase rule and phase diagrams

covers the derivation of the Gibb’s phase
rule and its application for non-reacting
and reacting systems, the coexistence of
two phases in one-component systems,
and a brief description of the two-compo-
nent system. The chapter on mixtures and
solutions provides an unusual approach to
the thermodynamics of solutions using the
pair correlation function (i.e., radial distri-
bution function) and the Kirkwood—Buff
theory to explain some properties and the
interaction between different solute mol-
ecules with their environment. The chap-
ter on chemical equilibrium derives the
general equilibrium condition for a reac-
tion and its dependence on pressure and
temperature. The final chapter is devoted
to water and aqueous solutions. It presents
the different water phases and water prop-
erties as an equilibrium mixture of two
species with low and high local density.

Edwin T. Jaynes provided the first con-
nection of SMI to statistical thermodynam-
icsin 1957 (Phys. Rev. 106 (4), 630). It was
a mathematical approach without simple
examples. Ben-Naim and Casadei have
provided a more didactic approach. This
book may not be considered a textbook for
anormal graduate course on thermodynam-
ics, though there are exercises throughout
the book with solutions in the appendix.
The figures are simple, but they provide
important support for the text. The refer-
ences are adequate. This book is a must for
physicists, chemists, engineers, and people
with some knowledge of mathematics who
want to deepen their understanding of ther-
modynamic entropy and applications.

Reviewer: Roberto Ribeiro de Avillez of
the Pontificia Universidade Catolica do
Rio de Janeiro, Brazil.
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Nanostructured materials include
zero-dimensional, one-dimen-
sional, two-dimensional (2D), and three-
dimensional (3D) nanoscale materials.
They have attracted considerable atten-
tion for a few decades due to the very dif-
ferent physical and chemical properties
from the bulk properties. There are many
methods for synthesis of nanostructured
materials. Among them, electrochemi-
cal deposition (i.e., electrodeposition),
which has been widely used in the plat-
ing industry for anticorrosion and deco-
rative applications in metals and alloys,
has been successfully used in the growth
of a wide range of nanoscale materials
in recent years. Electrodeposition is an
effective and low-cost method for mass
production of nanomaterials.

This book gives an excellent introduc-
tion to electrodeposition of nanostructured

materials, from basic concepts to practi-
cal applications. The author has more
than 15 years of research experience on
the electrodeposition of coatings and
nanostructures. This book combines the
information and knowledge in the litera-
ture as well as the research experience
and results of the author.

The book comprises eight chapters.
Chapter 1 gives an introduction to nano-
structured materials with their concepts
and classifications. Chapter 2 provides
an overview of electrochemistry with
a focus on basic knowledge. Chapter 3
introduces the fundamentals and princi-
ples of electrodeposition and details the
process. By using the electrodeposition
method, many kinds of nanostructured
materials can be deposited. Chapters 4—8
discuss the growth of various nanoma-
terials by electrodeposition, including
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2D and 3D meso- and nanostructures,
nanowire arrays, nanocrystalline films
and coatings, nanocomposite films,
and miscellaneous nanostructures,
respectively. These five chapters also
cover nanoscale materials, deposition
processes, measurements and evalua-
tion, and applications. References are
provided at the end of each chapter. An
index is given at the end of the book.
This book provides a clear and compre-
hensive introduction to electrodeposition
of nanostructured materials, from funda-
mental principles to recent advances. The
figures and tables are adequate, and the
book provides problem sets. As the author
states, “this book is prepared to disseminate
the major factors and principles of elec-
trodeposition towards the fabrication of
nanostructured materials as a unique refer-
ence.” The author succeeded in doing this.
I recommend this book to all interested
in electrodeposition and nanostructured
materials, particularly to those entering
the field. The book is suitable as a text for
a graduate course. In addition, it is a good
monograph for researchers with a chem-
istry, physics, or materials background.

Reviewer: Jianguo Lu is an associate pro-
fessor at Zhejiang University, China.
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Become an MRS Congressional
Science and Engineering Fellow!

Help improve the interface
between science and
legislative decision making.

Advocate for policies
that will facilitate the
discoveries of the future.

Play a crucial role as you
educate the public about
the benefits of science.

Decisions made by Congress, regulatory agencies and
local government have profound effects on the way in which
science is conducted. By keeping decision makers well
informed on the current affairs of the scientific community,
MRS Congressional Science and Engineering Fellows ensure
the right choices are being made. Now’s your time to make
a difference!

The Materials Research Society offers materials scientists
two exciting opportunities to participate in, and contribute
to, the federal policymaking process, while learning firsthand
about the intersection of science and policy.

During your year as a Fellow you will:

» contribute widely to the effective use of materials
science knowledge in government

» broaden awareness about the value of scientist- and
engineer-government interaction among society
members and within government

» have significant freedom to follow specific topics and
issues that interest you

The MRS Congressional Science and Engineering Fellowship
Programis an invaluable experience, but don’t just take our word
for it. Our past Congressional Fellows explain it best!

“Academia taught me how to think, but the MRS Congressional
Fellowship taught me how to get things done. Never have | had
such leverage, such opportunities to comingle with dignitaries, to
structure agreements and broker deals, as | did in that year. | learned
how to navigate past armies of secretaries shielding a VIP, enlist
military support for a project, take a rough idea and make it law,
to fashion an event into a sound bite and then watch it propagate
across the news. |learned to take data and present it in such a way
that it gravitated, almost of its own accord, all the way up to the Vice
President of the United States. These are skills anyone, who is going
anywhere, can use.”

Merrilea Mayo Founder, Mayo Enterprises, LLC.

MRS Congressional Fellow 1998-1999
Office of Senator Lieberman

“At the end of the fellowship year | found that | was enjoying ‘doing’
science policy more than just teaching about it, and | ended up staying
on in Rep. Honda’s office as a member of the staff where | have
remained for over a decade. | would not have had that opportunity
without the Congressional Fellowship. | encourage anyone who
wonders about how federal policies are developed or wants to have
a greater role in that process to apply to be a Congressional Fellow.”

Eric Werwa Legislative Director, Congressman Mike Honda

MRS Congressional Fellow 2001-2002
Office of Congressman Mike Honda

® To learn more about the MRS Congressional Science and Engineering Fellowship Program
¥ fellows. e

and how you can apply, visit www.mrs.org/congressional-fellows.

Applications for the MRS/OSA Fellowship must be postmarked or emailed by 11:59 pm (ET),

Friday, January 5, 2018.

Applications for the MRS/TMS Fellowship must be submitted through the MRS Awards Nomination
Submission Portal (https://awards.mrs.org) and must be received by 11:59 pm (ET), Friday, January 5, 2018.
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