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Preface

With increasing demand on global energy production and the highly negative impact of fossil fuel
combustion on the environment, exploring clean and sustainable energy sources and developing
associated technologies have become necessary for modern society’s sustainability. To address
this, advanced technologies for both energy conversion and storage are being extensively studied
around the world and are becoming the most critical elements in overcoming fossil fuel exhaustion
and global pollution. Among these, electrochemical energy technologies are considered the most
feasible, environmentally friendly, and sustainable. However, in both the aspects of materials and
technologies, there are still challenges in terms of the performance, cost, and applications of the
energy systems.

Nanotechnology has opened up new frontiers in materials science and engineering to meet these
challenges by creating new materials, particularly carbon nanomaterials, for efficient electrochemi-
cal energy conversion and storage. Compared with conventional energy materials, carbon nanoma-
terials possess unique size-/surface-dependent properties (e.g., morphological, electrical, optical,
and mechanical) that are useful for enhancing the energy-conversion and storage performance.
Over the past few decades, considerable efforts have been made to utilize the unique properties
of carbon nanomaterials. These energy materials include fullerenes, carbon nanotubes, graphene,
and so on, through which tremendous progress has been achieved in developing high-performance
electrochemical energy conversion and storage devices. To accelerate further development, a book
covering all important areas of carbon materials and technologies of electrochemical energy storage
and conversion should be highly desired.

This book gives a comprehensive description of carbon-based nanomaterials (CNTs, graphene,
and other carbon materials) and their associated electrochemical energy conversion and storage
technologies, such as batteries, fuel cells, supercapacitors, and hydrogen generation and storage, as
well as the latest material and modern technology development. It addresses a variety of topics, such
as electrochemical processes, materials, components, assembly and manufacturing, and degrada-
tion mechanisms, as well as challenges and perspectives. This book includes in-depth discussions,
ranging from comprehensive understanding to engineering of components and applied devices. We
believe that a broader view of various carbon nanomaterials and technologies for electrochemical
energy conversion and storage devices makes this book unique and an essential read for scientists
and engineers working in related fields.

This book consists of 13 chapters: Chapters 1-5 are devoted to carbon materials for various bat-
teries (Li-ion, Li-S, Na-ion, metal-air), Chapter 6 describes carbon materials for supercapacitors,
Chapters 7 and 8 discuss carbon materials for Li—O2 and Na—O2 batteries, Chapters 9—11 introduce
carbon materials for fuel cells (catalyst, support, membrane), Chapter 12 focuses on carbon materi-
als in electrolysis and hydrogen, and Chapter 13 is about graphene-based sensors.

We would like to thank all those who have been helpful in the writing of this book, including our
colleagues who kindly devoted their time to contribute chapters, and the staff at Taylor & Francis
for giving us this opportunity.

Shuhui Sun, PhD,

Professor at Institut National de la Recherche Scientifique,
Montréal, Canada

Xueliang Sun, PhD,

Professor at University of Western Ontario,

London, Canada

Zhongwei Chen, PhD,

Professor at University of Waterloo,

Waterloo, Canada
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