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Experimental Study on the Preferential Oxidation Reactor
Performance Using a Water Cooling Heat Removal
for Polymer Electrolyte Membrane Fuel Cell
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Abstract >> Fuel cell is a device for producing electricity by using the hydrogen produced by the fuel processor.
At this time, CO is also created by the fuel processor. The resulting CO enters the stack where is produce electricity
and leads to the adsorption of anode catalyst, finally the CO poisoning occurs. Stack which occurred CO poisoning
has a reduction in performance and shelf life are gradually fall because they do not respond to hydrogen. In this
paper, experiments that using a PROX reactor to prevent CO poisoning were carried out for removing the CO
concentration to less than 10ppm range available in the fuel cell. Furthermore experiments by the PROX reaction
was designed and manufactured with a water-cooling heat exchange reactor to maintain a suitable temperature
control due to the strong exothermic reaction.

Key words : Preferential oxidation reaction(A1 8} 2] AFs} Wh-2), Carbon mpnoxide removal( 2 AFsIELA A7), Fuel
cell( & A A]), Hydrogen(5=4)

Subscripts SR : steam reformer
LTS : low-temperature shift
PROX : preferential oxidation HTS : high-temperature shift
WGS  : water gas shift OCR : oxygen to carbon ratio
PSA : pressure swing adsorption Cco : carbon monoxide
FCEV : fuel cell electric vehicle B.O.P : balance of plant
H, : hydrogen
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Methanation Reaction:

CO+3H,—~CH,+ H,0 AH=—210kJ/mol (1)

WGS Reaction:
CO+ H,O—~CO,+ H, AH=—A41kJ/mol  (2)

PROX Reaction:

CO+ % 0,—CO, A H=—283kJ/mol  (3)

1
Hy+ 5 Hy—>H,0 AH=—242kJ/mol  (4)
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Fig. 3 Comparison of the CO concentration in the gas
temperature at 80°C
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(@) Comparison of the CO concentration in the gas
temperature at 100C
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(c) Comparison of the middle of catalyst layer temperature
in the gas temperature at 100°C
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(b) Comparison of the middle of catalyst layer temperature in
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