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Electrocatalytic Performance of Silicotungstic Acid Modified Carbon
Supported Pd Catalyst for Oxidation of Fomic Acid
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Abstract: The carbon supported Pd (Pd/C) anodic catalyst in the direct formic acid fuel cell (DFAFC) was prepared
with the complex reduction method and the promote action of silicotungstic acid (SiWA) in the electrolyte for the oxidation
of formic acid at the Pd/C catalyst was investigated. It was found that SiWA could increase the electrocatalytic activity
and stability for the oxidation of formic acid. The promote action is related to the SiWA concentration. When the
SiWA concentration is 0.40 g+L™ the promote action is the largest. However, when the SIWA concentration is higher
than 0.40 g-L™, overfull adsorbed SiWA would cover too much active points of the Pd/C catalyst, leading to a decrease
in the promote action of SiWA. In addition, because the adsorption of SiWA on the Pd/C catalyst decreases the
adsorption strength of CO on the Pd/C catalyst, SiWA could increase the electrocatalytic stability of the Pd/C catalyst
for the oxidation of formic acid and also promote the oxidation of formic acid through the direct route.
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Fig.1 Energy dispersive X-ray spectroscopy (EDS)
spectrum of the Pd/C catalyst
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Fig.2 X-ray diffraction (XRD) pattern of
the Pd/C catalyst
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Fig.3 Linear sweeping voltammograms of HCOOH in
0.5 mol-L™* H,SO, solution with different concentrations
of SiWA at the Pd/C catalyst electrode
c(SiWA)/(g-L™): (a) 0.00, (b) 0.10, (c) 0.20, (d) 0.30, (e) 0.40,
() 0.45, (g) 0.50; c((HCOOH)=0.5 mol - L™
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Fig.4 Plot of the peak current density with Pd/C
catalyst electrode at 0.18 V vs the SiWA
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Fig.5 Cyclic voltammograms of the Pd/C catalyst
electrode in 0.5 mol-L H,SO, solution at the
Pd/C catalyst electrode with different
concentrations of SIWA
c(SiWA)/(g-L™): (a) 0.20, (b) 0.30, (c) 0.40, (d) 0.50

Fig.6 Cyclic voltammogram of the Pd/C catalyst
electrode in 0.5 mol- L H,SO, solution with
0.40 g- L' SiwA
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Fig.7 Chronoamperometric curves of HCOOH in
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c(HCOOH)=0.5 mol L™




2454, Acta Phys. -Chim. Sin., 2009 Vol.25

Lar RERFAR CO 7E PA/C HEALTA] b ity Bt 2, PRI, 42
o | T P/C fiEALAI 4L CO AL MIRE S, B T Pa/C

7 o8t AR X FH R AL P A Ak R RS 12

< 06f

!

=041 b References
0.2 — 1 Lu, T.H; Tang, Y. W.; Zhang, L. L.; Gao, Y. Bettery Industry,
00l 2007,12: 412 [FERUT, JEWSC, 5KF, m L I T,

—oal 2007, 12: 412]

1 1
-0.2 0.0 0.2 04 0.6 08
E/V(ws SCE)

B8 ZEAE(a)fE(b)0.40 gL' SiWA & H,SO, Ak,
%t CO By Pd/C AL FIFRARTE 0.5 mol- L™ H,SO, A&+
R ERB R R 2%

Fig.8 Linear sweeping voltammograms of Pd/C
catalyst electrode adsorbed CO in 0.5 mol-L* H,SO,
solution without (a) and with (b) 0.40 g-L! SiWA

Wb, W CORPA/CHEAL I AR b 2 IR &
k. H AT O, 22 H A b 7 O 5 STW AR, W2
COS AL W 0 By, 37 FAE0.68 Ve A7, H 24 H ff ik
AL SIWARF, W B CORYPA/CHEAL 7 Ha i Y 48 1k
UAE U P 3 %5 B R T LAV TP SIWA IR DL, 6 B
SiWARE R I COTEPA/CAE Ak 551 H AR b Fry W £,
UEHE R T PA/CAHEAK TR X B R S Ak 1 H A A RS

3 & g

IRREE IR, AR T SIWA X H R 7E
Pd/C AL AR b AL A TR A7 A AL BV, i
EVE FH BEHE 75 F R TE Pd/C AL ) H il b Y ik
TE PRI E . XAMESEER 5 SIWA IR EEA G,
MR SIWA B9 EE /N T 0.40 gL B, Pd/C
AR F RO R R 4R TL i) L A AR TG PR R SIWA 1 5
FIBE NG IN, 45 m 55T 0.40 gL B, AL TE
PEfe i 24 SIWA 3 KT 0.40 g- L' 15}, Pd/C fiEfk
FHL AR FH R S Ak ) FELAE AL TS P Bl STIWA 5 1 3
TR, X e T 28 SIWA W 7E Pd/C fiEfk
R b, H TRy Pd IEPEA SIS ). SIWA I8

Rhee, Y. W.; Ha, S.; Masel, R. I. J. Power Sources, 2003, 117: 35
Ha, S.; Larsen, R.; Zhu, Y.; Masel, R. I. Fuel Cells, 2004, 4: 337
Ha, S.; Larsen, R.; Masel, R. I. J. Power Sources, 2005, 144: 28
Larsen, R.; Zakzeski, Z.; Masel R. 1. Electrochem. Solid-State
Letters, 2005, 8: A291
6 Larsen, R.; Ha, S.; Zakzeski, Z.; Masel, R. 1. J. Power Sources,
2006, 157: 78
7 Zhou, W.].; Lee, J. Y. Electrochem. Commun., 2007, 9: 1725
8 Wang, X.; Tang, Y. W.; Gao, Y.; Lu, T. H. J. Power Sources,
2008, 175: 784
9 Zhang, L.L.; Tang, Y. W.; Bao, J. C,; Lu, T. H.; Cun, Li, C.
J. Power Sources, 2006, 162: 177
10 Honma, L.; Nishikawa, O.; Sugimoto, T. Fuel Cells, 2002, 12: 52
11 Xiao, S. X.; Yang, S. Y.; Chen, T. L. Chem. J. Chin. Uniyv., 2002,
23:652 [HHUE, MR, MRKH. mAF R =24k, 2002,
23: 652]
12 Wang, E. B.; Zhao, S. L.; Zheng, R. L. J. Petrochem.,1985, 14:
615  [ERe, B R, KR, At ik 1, 1985, 14: 615]
13 Arico, A. S.; Modica, E.; Ferrara, I.; Antonucci,V. J. Appl.
Electrochem., 1998, 28: 881.
14 Wei, J.; Yang, H.; Yang, Y. G.; Zhang Z. L. Chin. J. Inorg. Chem.,
2003,19:945 (88 K. b 4L L KRB TTHLLES
iz, 2003, 19: 945]
15 Li, Y.Z.;Han, F.; Liu, C. P.; Li, C. Z.; Xing, W.; Lu, T. H.; Sang,
G. Chem. J. Chin. Univ., 2004, 25: 1909 [Effis, 5 K XK
TG, AR, B, BERAT, & B S AR kAR R, 2004,
25:1909]
16 Zhang,L.L.;Lu, T. H,; Bao, J. C.; Tang, Y. W.; Li. C.
Electrochem. Commun., 2006, 8: 1625
17 White, J. H.; Sammells, A. F. J. Electrochem. Soc., 1993, 140:
2167
18 Antolini, E.; Cardellini, F. J. Alloy. Compd., 2001, 315: 118

vos W N



