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Abstract — The contamination effect of toluene in the airstream on PEM fuel cell performance was studied with var-
ious toluene concentration under different operation conditions. And the recovery of the cell performance by applying
clean air and the removal of toluene in the air by adsorption of active carbon were investigated. The toluene concentra-
tion range used in the experiments was from 0.1 ppm to 5.0 ppm. The performance degradation and recovery were mea-
sured by constant-current discharging and electrochemical impedance spectroscopy(EIS). Toluene adsorption capacity of
KOH impregnated active carbon was obtained from the adsorption isotherm curve. The severity of the contamination
increased with increasing toluene concentration, current density and air stoichiometry, but decrease with increasing rel-
ative humidity. The cell performance was recovered by toluene oxidation with oxygen and water in humidified neat air.
EIS showed that the increase of charge transfer resistance due to toluene adsorption on Pt surface mainly reduced the
performance of PEMFC. Toluene adsorption capacity of active carbon decreased as KOH weight increased in KOH
impregnated active carbon.
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Fig. 1. Experimental apparatus for effect of toluene on PEMFC perfor-
mance.
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Fig. 2. Effect of toluene with different concentration on the cell poten-
tial at 10 A (a) voltage change with time (b) degradation rate.
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Fig. 6. Comparison of cell voltage changes with 2.0 and 3.0 stoichi-
ometry of air at 3.0 ppm toluene injection.
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Fig. 9. SEM EDX of 10 wt.% KOH impregnated active carbon.
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Table 1. Characteristics of KOH impregnated active carbons and their toluene adsorption capacities

KOH weight (%) Toluene adsorption (mmol/g) BET specific surface area(m?/g) Micropore area (m?/g) Total pore volume (cm?/g)

0 229.7 846 0.484

2 2155 798 0.465

5 191.9 757 0.438

10 166.6 654 0.374
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Fig. 11. Cell voltage change with 3.0 toluene injection before and after
KOH impregnated active carbon air filter.
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