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Abstract : Off-gases emitted from the anode of a molten carbonate fuel cell (MCFC) at high temperatures for
power generation are used as fuel in catalytic combustion. The heat generated in the catalytic combustor is
utilized as the heat for the endothermic reaction required for steam reforming. Among the various operational
conditions of the integrated reactor, we varied the inlet gas compositions of the catalytic combustor according
to fuel utilization in the MCFC and the ratio of steam to carbon in the reformer. Subsequently, the thermal
behaviors and reaction characteristics of the integrated reactor were investigated experimentally. The
fundamental data from this experimental study will be useful for the design and fabrication of a more
practical integrated reactor in the future.
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Fig. 1 Schematic diagram of a MCFC power generating
system
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Table 1 Test conditions according to operational conditions in integrated reactor

case 1 case 2 case 3 case 4 case 5 case 6 case 7 case 8 case 9
S/C 2.5 3.0 3.5 2.5 3.0 3.5 2.5 3.0 3.5
Uf(%) 50 60 70
Volume flow rate : Reformer (SLPM)

CH4 5.65 5.54 5.49 4.706 4.62 4.57 4.034 3.96 3.92
H,O 14.12 16.63 19.21 11.76 13.86 16.01 10.08 11.88 13.72
Volume flow rate : Catalytic Combustor (SLPM)

H, 9.08 9.25 9.39 6.05 6.17 6.26 3.89 3.96 4.03
(6(0) 1.68 1.51 1.37 1.12 1.01 0.91 0.72 0.65 0.59
CO, 14.46 14.63 14.77 14.12 14.24 14.33 13.88 13.96 14.02
CH.4 0.27 0.16 0.11 0.22 0.14 0.09 0.19 0.12 0.08
H,O 15.80 18.15 20.58 14.68 16.66 18.71 13.88 15.60 17.38
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Table 2 Reformate compositions(volume %) at exit of reformer

case #

% case 1 case 2 case 3 case 4 case 5 case 6 case 7 case 8 case 9
H» 73.43 73.20 76.28 73.19 70.75 71.49 63.29 59.60 64.02
N 1.89 1.87 1.87 1.82 1.84 1.83 1.87 1.89 1.88
CcO 5.59 5.38 7.21 6.01 321 2.68 1.62 1.21 1.07
CH,4 8.14 8.32 3.79 8.24 11.96 11.26 21.31 25.85 20.61
CO, 10.94 11.23 10.85 10.74 12.24 12.74 11.91 11.44 12.42

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Table 3 Optimal volume flow rate of air for catalytic combustion in this experiments

case #
Air case 1 case 2 case 3 case 4 case 5 case 6 case 7 case 8 case 9
A 2.6 2.5 2.4 2.1 2.0 1.5 1.1 1.1 1.2
slpm 70.66 70.37 63.91 40.49 36.76 26.89 14.97 13.33 14.04
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