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Preface

Fuel cell science and technology is evolving fast for the past t
way of transforming chemical energy of hydrogen rich compe
of direct conversion of chemical energy to electrical energy v
in 1839 using a fuel cell, it was only in the middle of the twen
led to the use of fuel cell in space missions. The interest in cc
has caught up with government organizations and private cor
fluctuating oil prices and environmental concerns. It is well kr
is a primary source of gasoline, is not going to last more than a
demand in the developed and developing countries. Although t
may last another two to three hundred years with the curren
efficient and pollution-free. Thus, scientists all over the worl¢
in their quest of solution to the energy crises looming largely o
the present status of the rapidly developing field of fuel cell ¢
science and technology is multidisciplinary in nature, contri
areas of fuel cell technology are brought under one umbrella. ’
work on different principles on the basis of different electro-rez
and fuels. Thus, instead of a single authored book, it is more a'
various experts in the abovementioned areas. The reader shoul
towards commercialization and it is not possible to provide
However, this book provides sufficient information on FC tect
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viii  PREFACE

of solid oxide fuel cells (SOFC). SOFCs, operated in the 1
60-80%, have a tremendous potential in the future as statio
to megawatt range. Since it is operated at high temperature, n
in Chapter 12. Chapter 13 covers the power conditioner syt
and challenges of fuel cell science and technology are preser
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1. Introduction
A fuel cell is an electrochemical device (a galvanic cell) whict
into electrical energy (electricity); byproducts are heat and wate
in some fuel cell types, the additional byproducts may be ¢
hydrocarbons depending on the fossil fuels used. There is no ¢
are generated, Sulfur is poison to all fuel cells so it must be r¢
fuel cell type; hence, no SO, are generated. A fuel cell produce
as the fuel and oxidant are supplied. For reference, primary cel
producing device (one-way chemical reaction producing ele
battery is discharged. A rechargeable or secondary battery i:
having reversible chemical reaction producing or using electr
The components of a fuel cell are anode, anodic catalys
cathode, bipolar plates/interconnects and sometimes gaskets for
anode and cathode. The stack of such fuel cells (a repeated

ST SRV SISO [ SR 5, 5 (SO U SO PR PR |
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series/paraiiel CONnecuons 0 yieid e aesired vollage ana
porous gas diffusion layers, usually made of highly electron co
conductivity theoretically) such as porous graphite thin lay
platinum for low temperature fuel cells and nigkel for high
depending on the fuel cell type. The electrolyte is made of
conductivity and rheoretically zero electron conductivity. T
cathode or vice versa) are different depending on the type of
Table 1. The bipolar plates (or interconnects) collect the electri
reactive gases in the fuel cell stack.

The anode reaction in fuel cells is either direct oxidation of
via a reforming step for hydrocarbon fuels. The cathode reacti
cells. For hydrogen/oxygen (air) fuel cells, the overall reactic

Hy+£0, 5 H,0 with AG

where AG is the change in Gibbs free energy of formation. Tl
at cathode or anode depending on the type of the fuel cell. The |

fFormerly at Department of Mechanical Engineering, Rochester Insti
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