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Tab. 1 Selected standard thermodynamic data (under 100 kPa) for complete oxidation of carbon

Temperature/°’C AH/(kJ-mol™) AS/(J-K*-mol™) AG/(kJ-mol™) AG/AH
700 -394.54 1.31 -395.82 100.43%
750 -394.65 1.21 -395.88 100.42%
800 -394.75 1.11 -395.94 100.40%
850 -394.86 1.01 -395.99 100.38%
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Fig. 3 Effect of anode-to-carbon distance, D, on the output performance of a DC-SOFC operated at 850 °C: (A) Current density vs.

voltage; (B) Power density vs. voltage®.
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Fig. 9 Output performances (A) and discharging characteristics under a constant current of 1 A (B) for 3-cell-stacks of DC-SOFC
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Direct Carbon Solid Oxide Fuel Cells

LIU Jiang’, YAN Xiao-min
( School of Environment and Energy, South China University of Technology, Guangzhou 510006, China)

Abstract: Carbon is richly reserved in coal, biomasses, and many other nature resources. It is usually used as an energy source
through oxygen oxidation reaction. The oxidation is generally realized through combustion which causes serious air pollution. Be-
sides, the conversion efficiency of generating electricity through the combustion process is limited by Carnot efficiency. A direct
carbon solid oxide fuel cell (DC-SOFC) is a solid oxide fuel cell (SOFC) directly operated with solid carbon as the fuel. It can con-
vert the chemical energy of carbon into electricity with high efficiency. The concentration of produced CO, from a DC-SOFC is so
high that enables easy capture and segregation of CO,. Here we systematically introduce the configuration, reaction process, re-
search and development status, and prospects of DC-SOFC. Especially, we give a comprehensive review concerning research
progress in DC-SOFC, including development and fabrication of single cells and stacks, DC-SOFC operating with biomass char and
coal as the fuel, and gas-electricity cogeneration using DC-SOFC.

Key words: direct carbon solid oxide fuel cell; electrochemical oxidation; Boudouard reaction; biomass char;coal; gas-electric-

ity cogeneration
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