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Preface

In today’s world, clean energy technologies, which include energy storage and
conversion, play the most important role in the sustainable development of
human society, and are becoming the most critical elements in overcoming
fossil fuel exhaustion and global pollution. Among clean energy technologies,
electrochemical technologies are considered the most feasible, environmentally
friendly and sustainable. Electrochemical energy technologies such as secondary
(or rechargeable) batteries and fuel cells have been invented and used, or will be
used in several important application areas such as transportation, stationary, and
portable/micro power. With increasing demand in both energy and power densities
of these electrochemical energy devices in various new application areas, further
research and development are essential to overcome challenges such as cost and
durability, which are considered major obstacles hindering their applications and
commercialization. In order to facilitate this new exploration, we believe that a
book covering all important areas of electrochemical energy technologies for clean
energy storage and conversion, giving an overall picture about these technologies,
should be highly desired.

The proposed book will give a comprehensive description of electrochemical
energy conversion and storage methods and the latest development, including
batteries, fuel cells, supercapacitors, hydrogen generation and storage, as well as
solar energy conversion. It addresses a variety of topics such as electrochemi-
cal processes, materials, components, assembly and manufacturing, degradation
mechanisms, as well as challenges and strategies. Note that for battery technolo-
gies, we have tried our best to focus on rechargeable batteries by excluding primary
batteries. With chapter contributions from scientists and engineers with excellent
academic records as well as strong industrial expertise, who are at the top of their
fields on the cutting edge of technology, the book includes in-depth discussions
ranging from comprehensive understanding, to engineering of components and
applied devices. We wish that a broader view of various electrochemical energy
conversion and storage devices will make this book unique and an essential read
for university students including undergraduates and graduates, scientists, and
engineers working in related fields. In order to help readers to understand the
science and technology of the subject, some important and representative figures,
tables, photos, and comprehensive lists of reference papers, will also be presented
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Preface

in this book. Through reading this book, the readers can easily locate the latest
information on electrochemical technology, fundamentals, and applications.

In this book, each chapter is relatively independent of the others, a structure
which we hope will help readers quickly find topics of interest without necessarily
having to read through the whole book. Unavoidably, however, there is some
overlap, reflecting the interconnectedness of the research and development in this
dynamic field.

We would like to acknowledge with deep appreciation all of our family members
for their understanding, strong support, and encouragement.

If any technical errors exist in this book, all editors and chapter authors would
deeply appreciate the readers’ constructive comments for correction and further
improvement.

Ru-Shi Liu, Lei Zhang, Xueliang Sun, Hansan Liu, and Jiujun Zhang
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