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Electrochemical Oxidation of Fuels and Fuel Cell
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Fuel cells are the energy conversion system where the direct conversion from chemical energy
to electric energy takes place using an electrochemical system. We can theoretically use many
kind of fuels, such as methanol, ethanol, hydrazine and even carbon. Their theoretical
efficiencies are very high. However, the electrochemical oxidation rates of fuels other than
hydrogen is far small compared to that of hydrogen especially at low temperatures. To improve
their activities the anode catalyst is a key. And the analysis of the reaction products is
important to get a complete oxidation. In high temperature fuel cells such as molten carbonate
fuel cells and solid oxide fuel cells, we can use many kinds of fuels including carbon and carbon

monoxide. Fuel cells could be applied in wide variety of fuels and wide range of temperatures.
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Table.1 Electrochemical Oxidation Reactions of Fuels and Theoretical Efficiency (25°C)

Fuel Reaction AHp AGc EMF Eff

(kJ/mo) (kJmo) V) %)

Hydrogen Ha(g) + 1/204(g) => H200) -286 -237 123 83
Methane CH4 (2+ 2 Oo(g) => COx(») + 2 H:00) -890 817 106 92
Carbon monoxide CO( + 1/2 Oog) => CO:Ag) -283 -257 133 91
Carbon C) +Oxle) => COp) -394 -394 102 100
Methanol CH50H(H+1/202(g) => CO«+2H00) 727 703 121 97
Ethanol CoHs0H()+304(g) => 2C0gH+3H20(1) 1367  -1325 118 96
Hydrazine NeH(+O0x(g) => No(gH+2H00) -622 623 161 100
Ammonia NHs(@H4/302(g) => 3/2H200) +1/2Na(g) -383 -339 117 89
Di-Methyl Ether CHs0CHs(2)+30:(g) => 2C0:(2)+3H200) -1460  -1390 120 95
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Fig.1 First Fuel Cell Experiment in Japan (1935)
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Fig.2 Reaction Products of Electrochemical Oxidation of
Methanol and Ethanol.
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