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EZ: MCFC BAN2GNA 92718 AuFel wrls Fo T8 vng haE 98z AHgdel
7159 HOS CO, F57h B 329 EWAE FHSHE GBS Ik AW ol @ wkrE
AT olat W A Ho BdHel AxAe] ofg AL ofgy] Wil oF A
S5te] FulAns|E AL BT SAAL 2 olo] e FARAY] A S weh AT Fuldas
ARABHY AxPAOoR FHWI vk WA B Q76| AE MCFC AN =89 BOP A 2o
HgEt Fujdsldl e HPATE FASRYG, BRAAE APIAE T F Svjdn Ax
Qe AAWE, 3, H, AR A7kl e ARz, §97kae] 2%, 4 B/, Fwe) FF, el
A 2AZ BE S 542 n@s

Abstract: In the MCFC power generation system, the combustor supplies a high temperature mixture of gases to the
cathode and heat to the reformer by using the off-gas from the anode; the off-gas includes high concentrations of
H,O and CO». Since a combustor needs to be operated in a very lean condition and avoid local heating, a catalytic
combustor is usually adopted. Catalytic combustion is also generally accepted as one of the environmentally preferred
alternatives for generation of heat and power from fossil fuels because of its complete combustion and low emissions
of pollutants such as CO, UHC, and NOx. In this study, experiments were conducted on catalytic combustion
behavior in the presence of Pd-based catalysts for the BOP (Balance Of Plant) of 5 kW MCFC (Molten Carbonate
Fuel Cell) power generation systems. Extensive investigations were carried out on the catalyst performance with the
gaseous CH4 fuel by changing such various parameters as H, addition, inlet temperature, excess air ratio, space
velocity, catalyst type, and start-up schedule of the pilot system adopted in the BOP.
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Table 1 Gas composition of anode off-gas

Gas Hz CcO CH4 COz HzO

Proportion
[%] 15.1 2.4 1.8 354 | 453

Flow rate | g o7 | 157 | 121 | 2347| 30

[slpm]
Sampling probe
H,0 (steam) CHAHICO Catalyst
Perforated plate [
[Tc

Static mixer —

Ar+CO,
—_—

Electric heater

Fig. 2 Schematic diagram of the catalytic combustor
adopted in this work
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Fig. 7 Relative temperature distribution with the
space velocity
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Table 2 Gas portion for reformer and fuel
utilization for start-up schedule of the

pilot MCFC power generation system

Step 112]3]4|5|/6|7|8]9]10[11]12]13
Gas portion
for reformer | 20|20|20|40|40|60|60|80| 80| 80|100100/100

[%]

Fuel
Utilization | 0 | 20]40|20|40[26.740|30|40| 50|40 50| 60

[%]
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Fig. 9 Catalytic combustion characteristics on the
start-up schedule of the MCFC systems
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