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Foreword (&)

As interest and investment in fuel cells have grown in the last fifty years, several
different types of fuel cells have been developed. The first type used in any real sense was
Alkaline Fuel Cells (AFC), which have provided power on US spacecraft including the space
shuttle fleet since the Apollo programme. This interest gave an impetus to the industry as a
whole, although today the most dominant fuel cell type is the Proton Exchange Membrane
Fuel Cells (PEMFC). PEMFCs are the most versatile of fuel cells and, depending on their size
(less than one Watt to 300kW), can power anything from small electronic devices to buses
and submarines as well as decentralized stationary power stations. However, other types of
fuel cells also find their applications. For example, Direct Methanol Fuel Cells (DMFC) will
be a strong competitor in portable power applications, while Molten Carbonate Fuel Cells
(MCFC) and Solid Oxide Fuel Cells (SOFC) are looking promising as large stationary power
plants.

The fuel cell industry has made considerable progress in the last years. In particular, there is
now firm evidence that the industry is, after a long period of technical development that started in
the 1960s, moving into a new market development phase. This is not only shown by the growing
number of complete working systems but also the different areas in which fuel cells are being
applied. This growth shows that the fuel cell industry, while in its infancy, is now built on strong
foundations. Fuel cells are no longer a laboratory curiosity but a real and growing industry that
should excite businessmen, environmentalists, politicians and the general public as much as it has
the scientific community in the past.

With an age difference of more than 30 years, Dr. Gang Xiao and I enjoy the friendship
between generations. He told me some time ago that he was writing a book on fuel cells for
Chinese readers. 1 know that fuel cells, including their ranging balance of plant, are quite difficult
to write about in usefully technical fashion, because the author must have expertise across so
many various disciplines: i.e. chemistry, engineering, materials, thermodynamiics, systems theory,
etc. Yet Dr. Gang Xiao, with his experience in the field of fuel cells for 20 years, is clearly up to
the task. He has done the trick of not only writing a technically-inclined and broadly
encompassing work for a fast-growing field, but he has also done it in a way that's surprisingly

quite readable.



This book could serve as an excellent self-instruction text for those new to fuel cells, or as a
very helpful text for experts in particular fuel cell types who wish to brush up on other systems. I
would highly recommend this book to anyone interested in fuel cells. With all my best wishes to
the Chinese fuel cell people.

(.. 3. Ape. o

December 2006
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