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Performance Analysis of Off-Gas/Syngas Combustor for
Thermal Management of High Temperature Fuel Cell System
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ABSTRACT

Anode off-gas of high temperature fuel cell still contains combustible components such as hydrogen,
carbon monoxide and hydrocarbon. In this study, a catalytic combustor has been applied to the high temperature
fuel cell so that the combustion of anode-off gas can be boosted up. Since the performance of catalytic
combustor directly depends on the combustion catalyst, this study is designed to perform the experimental
investigation on the combustion characteristics of the three commercial catalysts with a different composition.
Screening tests with three catalysts are preceded before the performance examination since it is necessary
to determine the most suitable catalyst for design configuration of the catalytic combustor. The performance
analysis shows that methane conversion rate strongly depends on gas hourly space velocity (GHSV) as well
as inlet gas temperature. Additionally, the GSHV optimization results show that the optimum GHSV will
be in the range between 18,000 hr' and 36,000 hr'. It is also shown that the minimum inlet temperature
of catalytic reaction of methane is from 100C to 150C.

KEY WORDS : Catalytic combustion(Z1]$14~), Syngas combustor(317d 72~ $14:7]), High temperature
stationary fuel cell(21& -8 AF 7 A]), Selection of catalyst(Z 741 4)
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Table 1 Flow conditions of anode off-gas and excess air

Component of Flow rate Ratio
Anode off-gas (slpm) (%)
H, 5.71 224
(€0] 1.03 4.0
CH, 0.05 0.2
CO, 3.19 12.5
H0 15.52 60.9
Air (A=4) 66.2
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Aok webd d8S S 7k FRE 9otel)
ffato] ArAdA] Al=gE A7) HEET Fo
A ERxANA Aol &S 7 arefste]of o
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Arker = gl 2 Aol AME AR 24 B
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A2nk2 o] L CHE AAA7)E Aol 71 o]
H¢EZ CHy WHeAdo] 718 2 Pd(palladlum)
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Table 2 Specification of sample catalysts

Catalyst Support type Elements
N Ceramic ‘honeycomb | = 4 \; /AL,0,
monolith
s Ceramic honeycomb PtLPA/ALO;
monolith
Ceramic
c Pl Pd/ALOs
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