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Coolant Leak Effect on Polymer Electrolyte Membrane Fuel Cell
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Abstract : The performance of polymer electrolyte membrane fuel cell could be decreased due to coolant leaked from
connection part. Micro pump was used to put small amount of coolant and investigate the effect on fuel cell. The
stoichiometric ratio of hydrogen/air was 1.5/2.0, both side of gas was fully humidified, and current density of 400mA/
cm’ was used as standard condition in this experiment. Constant current method was used to check performance
recovery from coolant effect in 3 cell stack. The performance was recovered when coolant was injected in cathode
side. On the other hand, the performance was not recovered when coolant was injected in anode side. Ethylene glycol
could be converted to CO in oxidation process and cause poisoning effect on platinum catalyst or be adhered on
GDL and cause gas diffusion block effect resulting performance decrease. Water with nitrogen gas was supplied in
anode side to check performance recovery. Polarization curve, cyclic voltammetry, electrochemical impedance spec-
troscopy was used to check performance, and gas chromatography was used to check coolant concentration. Constant
current method was not enough in full recovery of performance. However, water injection method was proved good
method in full recovery of performance.
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Fig. 1. Schematic diagram of experimental system with coolant
injection using micro pump
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Fig. 2. Schematic diagram of water recovery system
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Fig. 3. Continuous coolant injection during 5 minutes with 0.5ml/
min at constant current mode (400 mA/cm?)
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Fig. 4. Coolant injection with 10 minutes interval for 0.5 ml/min, 30
seconds at constant current mode (400 mA/cm?)
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Fig. 5. Performance recovery after coolant injection by constant
current method
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Fig. 7. Change of Cyclic voltammograms obtained from fresh MEA
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