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Abstract — The performance of polymer electrolyte membrane fuel cell (PEMFC) could be deteriorated when fuel
contains contaminants such as carbon monoxide (CO) or hydrogen sulfide (H,S). Generally, H,S is introduced in hydro-
gen by steam reforming of hydrocarbon which has mercaptan as odorant. H,S poisoning effect on PEMFC performance
was examined on this study. Pure hydrogen injection, voltage cycling and water circulation methods were compared as
performance recovery methods. The PEMFC performance was analyzed using electrochemical methods such as polar-
ization curve, electrochemical impedance spectroscopy (EIS) and cyclic voltammetry (CV). Pure hydrogen injection and
voltage cycling methods showed low recovery ratio, however, water circulation method showed high recovery ratio over
95%. Because anode was directly poisoned by H,S, anode water circulation showed higher recovery ratio compared to
the other methods. Water circulation method was developed to recover PEMFC performance from H,S poisoning. This
method could contribute to PEMFC durability and commercialization.
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Fig. 1. Schematic diagram of the experimental system.
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