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Objective / Significance

e In-situ catalytic conversion layer mitigating contamination.
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o Integrate contaminant-active catalysts based on carbides into MEAs.

e Carbides covert poisoning contaminants into harmless species before reach-
ing Pt catalysts layer.
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Progress / Achievement

Thermal & Chemical & Electrochemical Stability

140
430l - TC LU T ViCiTiogV105 1.0 —— 0.4V, 20 cycles VgC,/XCT72
— VgCrTig V4,405 P — VgCyTig¢V1.404-acid - - - 1.0V, 100 cycles
120 — VgC,Tig gV, ,04/TiC — 1.2V, 50 cycles .
—_ =3 R 4
g 110 a ~ 05} 1.4V, 50 cycles_
£ 100 fomm e T B £
B 2 <
; 90 2 € 00}
80| - - - Graphite Y £ -
- - -XC72 \
70— V,C,/Graphite N .
60| —— V4CiIXCT2 \ ) I H 1 0.5}
. 0.5 M H,S0,, N,, 100 mV s, 25 °C
50 L~ R R R R r z L L L L L L L X X X | K X X X
100 200 300 400 500 600 700 800 20 30 40 50 60 70 80 00 02 04 06 08 10 12 1.4
Temperature (°C) Degree (2 Theta) E (V vs. RHE)
1.0} VgC;TigV1.405 1.0} VgC:TigsV1.405/TiC 1.0} Tic
—— 0.4V, 20 cycles —— 0.4V, 20 cycles
-~ - 1.0V, 100 cycles 7” ‘1"3 ‘\; fg:z;:zs - -1.0V, 100 cycles
1.2V, 50 cycles 0.5 1'2 V’ 50 cycles 05 1.2V, 50 cycles
.’E o5k 1.4V, 50 cycles . .’E - ----1.4V, 50 cycles ':‘E - ----1.4V, 50 cycles .
o g o )
< < <
E E oof E
05} 0.5 P
0.5 M H,SO,, N,, 100 mV s, 25 °C 0.5 M H,SO,, N,, 100 mV s™, 25°C 0.5M H,SO,, N,, 100 mV s™, 25°C
0. L A N

00 02 04 06 08 1.0 12 14
E (V vs. RHE)

00 02 04 06 08 10 12 14
E (V vs. RHE)

osbl . L
00 02 04 06 08 10 12 14
E (V vs. RHE)

Conclusions / Future Work

e Contaminant-active catalysts based on carbides were synthesized and have good thermal & chemi-
cal & electrochemical stability.

» Carbides exhibit catalytic activities toward the electrochemical oxidation of aqueous SO, generated
in situ.

o Investigate SO, tolerance of fuel cells with in-situ catalytic conversion layers in future.
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