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Abstract — Humidity control of proton exchange membrane fuel cellPEMFC) is very important control condition
during driving. In terms of water management, low humidification conditions are advantageous, and high humidifica-
tion is advantageous in terms of drainage utilization and energy efficiency. In this study, the characteristics of outlet
water in low humidification and high humidification process were studied in terms of utilization of discharged water.
Since the impurities in the effluent are generated during the degradation of the membrane and the electrode assem-
bly(MEA), degradation of the MEA under low humidification and high humidification conditions was also studied. The
rate of radical generation was high at low humidification condition of the anode RH 0%, which showed that it was the
main cause of the degradation of the polymer membrane. Analysis of effluent showed low concentration of fluoride ion
concentration of about 20 ppb at high humidification (both electrodes RH 100%) and 0.6 V, which was enough to be
used as the feed water for electrolysis. Very low concentration of platinum below 0.2 ppb was detected in the conden-
sate discharged from the high humidification condition.
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Fig. 1. Fluoride emission rate as a function of anode RH at OCYV,

90 °C and cathode 65% RH.
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Fig. 2. Fluoride emission rate as a function of cathode RH at OCYV,
90 °C and anode 65% RH.
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Fig. 3. Electron spin resonance (ESR) of MEA after OCV holding
degradation at (a) Cathode 0% RH, Anode 65% RH. (b) Cath-
ode 65% RH, Anode 0% RH.
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Fig. 4. Fluoride emission rate according to membrane at anode RH
0% and cathode 65% RH.
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Fig. 5. Electron spin resonance (ESR) of MEA after OCV holding
degradation at (a) Nafion 112 (b) Nafion 115 (c) Nafion 117.
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Fig. 6. Fluoride concentration as a function of cell voltage at 70 °C
anode and cathode 100% RH.
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Fig. 8. Platinum concentration in outlet water according to cell volt-
age during operation at 70 °C, anode and cathode 100% RH.
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