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Abstract — A new measurement method is suggested to quantify the phosphate poisoning of cathodic Pt catalyst for
HT-PEMFC. To do that, hydrogen peroxide was used as an indicator to reduce the error which has been occurred in con-
ventional electrochemical measurement such as CV or ORR RDE with high concentration of phosphate ions. As a
result, the current density induced from the reaction of hydrogen peroxide decomposition increased proportionally to the
concentration of phosphate ion while the conventional methods show has a significant error with high concentration of
phosphate ion. Thus, it is confirmed that the suggested way is superior to the conventional measurement method for the
quantification of phosphate ion poisoning in an atmosphere similar to the actual operation condition of HT-PEMFC.
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Fig. 1. XRD analysis results of a) Pt/C and b) poisoned Pt/C by
phosphoric acid, and Ols and P2p peak analysis results by
XPS of Pt/C(c) and e)) and d) poisoned Pt/C by phosphoric
acid (d) and f)).
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Fig. 2. CV curves of Pt/C catalyst with different concentration of
phosphate ions. For the tests, 0.1 M HCIO, was used as an
electrolyte in N, saturated with scan rate of 100 mVs™,
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Fig. 3. ORR test resulst of Pt/C catalyst with different concentra-
tion of phosphate ions. For the tests, 0.1 M HCIO, was used
as an electrolyte in N, saturated with scan rate of 20 mVs™.
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Fig. 5. The schematic illustration of proposed ORR reaction mech-
anisms a) without and b) with PA (Phosphate anion) poisoning,
and ¢) HPOR and HPRR mechanisms with PA poisoning.
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