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Vulcan XC-72 {& PRI T 32 [E Cabot 2 H], B /%N 5% [1) Nafion %A T E Aldrich fL272
A, HARHE N0l A R =K ECH] . Btk 2# R CHIG00B LAk 2443 B X ( 38
CHI fAR A A AR HL) = AR R A B Ak 2=t 64T, FH Vantage VA X SFZERETEAN (35 B A
A #EFT EDS 5. XRD 35 & FH D/max-r C BULH0 X G2 A 1 ( H AR B0 /) ) B 47, #E
200 kV, #JE 100 mA, LA Cu Ko ST RIEIE, J4H 0. 15406 nm.
1.2 Pd/C ENLFIFN TIEBRAH &

ZMESCHR[6 ] 971, B NH,F 25410 52 4 Pd/C 4L, 4 60 mg XC-72R 1% PE 5 3. 13 mlL

Wk H . 2008-11-29.
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0. 4504 mol/L PACL /KA IR A5, A NH,F A1 H,BO, FIRA W T, FIMEI/ICK pH 358 8 ~
9 JiF, THMLE  NaBH, W, 20k, THE, HIFSFTE 73508 20% Pd 14 Pd/C 4L

WL BR AR T 5* AN AE %2 0.3 F10.05 wm 1Y AL O, By R 5, #SvRik)e, THZEMKHk
Vet SRIEHE 8 mg EALFS 4 mL ZFERCHIAL 2 o/ L AYRTFI, #7570 H0 30 min. FSHL 8.9 pL BJF
WEHAR N 4 mm WBERRERERET, T 50 CF TG, BH2.5 pL BT 340 5% 1Y Nafion 5,
FHEfbRI R, TESRE TAERM, B L Pd/C AR EE N 28 ng/cm’.
1.3 BizEik

PEATHLAR2E I, XTEARCR Py R, SRR AT H R AR (SCE) , fTid i B (7 35940 %F SCE,
Pd/ C ARG 1 (%) 3 e AR R TAE FE A, HL AR A & AN [ BE PWA (1 0. 50 mol/L H,S0, ¥ 5%
0.50 mol/L H,S0, + 0. 50 mol/L HCOOH ¥ ¥fk. 7£HLAL2# AT, 173 il A &46 N, <10 min DIBR
FURIA, WERTEE R LA N, SR SCRAE (30 £2) C R (T, fESEATIEIMA 20 B,
HLA RN 50 mV/s, FAHETEEEIR -0.2 ~0.8 V.

2 ZR5iE

2.1 Pd/C EAFIHAEKRI G DT
K14 Pd/C B EDS 3%, BB 1 Al I, 7€ EDS % Pd 1A C 16 B 45 REM, 76 Pd/C 1 Pd
MY BT BN 18.25% , SENS(HER , RUITERI S MEIFIET, PACl, FEA L2350 Pd.
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Fig.1 EDS spectrum of the Pd/C catalyst Fig.2 XRD spectrum of the Pd/C catalyst

& 2 Sk Pd/CEAEFI XRD 3%, mIE 2 AT WL, BRT 260 24 24. 740 C(002) S AT SHisst, Hie 4
A 20 {H43 514 39.36°, 46.55°, 66. 18°F1 79. 64° [ F7 i 43 I R FH A 1 00 37 T S5 H0 1Y Pd S A1)
Pd(111), Pd(200), Pd(220) Fl Pd(311) {) fh i fis 5T 06 [ ASTM standard 5-681 (Pd) ]!, F Scherrer 2%
AT Antolini "™ A AR ] Pd/C AL PR T Y S B0RLAR FURE X 5 AR AN, 43 B
2.6 nm 1 1.91.
2.2 PWA X Pd/C ENT EBRAHNRHIER

& 3 K Pd/C AL HBAE & AR EE PWA (19 H,S0, WP I EF iR e th<k. mE 3 al i,
TE—0.2 ~0. 1V Z ) SUfif 25 W Mo B 0 1 0 i VA0 2% 32 5 FL AR v PWA VAR B2 A K.

Kl 4 {h4k a F7E Pd/CAEAER L, 76 -0.13 VI, PWA ¥ B 5 505 fh 1 06 Ha g 28 P 110 O 2 il 2.
M 4 th a AT, 7E57H PWA RYHARIR T, SRS IR 2 B R TN & PWA 1Y, 104 PWA ik
FEN0.15 mg/ml B}, W r 8 B f k. 2 PWA MR EESE— 2B RN, 06 e 370 2 B Bl PWA YR B2 A 338 o
FEAK. D2 H T PWA ARATER . (1) PWA BUFFTESS N T Bk B AW B2, UL, 76 Pd bW
H* BB, M S0 i i i % FE G I (2) PWA W B3 Pd i b, 55 74 Pd
FIMMFEMC T HY WM. 75 PWA MRBE/NT 0. 15 mg/mL B, 55 —Ff /i S0 40 1o 0 068, 0 % 22 i
PWA ¥ FERUSE NG N, (524 PWA ¥REE KT 0. 15 mg/mL Ji, &5 BRI AA I W, nifili S48 fhig g
HL I 25 BEE PWA VR FE R3S MR, (LA E25—Fp PR G 2. RUt, 7558 PWA (Y HL
rh 1) S A A D U L UL 2 FE R R T AN PWA ).

Fl 4 #hek b PWA W5 HERTE Pd/C AL H I EAE 0. 19 V Ab S fh U4 Ig Ha 370 2% J3E 119 56 2R fHh £8.
HE 4 M2k b /] UL, 7E5A PWA BUHLIE T, R AL FL i 25 BE AR OR TN 3 PWA 11, KB PWA
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Fig.3 Linear sweeping voltammograms of the Pd/C Fig.4 Plot of the PWA concentration vs. the current

catalyst electrode in 0.5 mol/L H,SO, solution
with 0(a), 0.05(b), 0.10(c), 0.15(d), 0.20
(e), 0.30(f), 0.40(g) and 0.50 ( 2) mg/mL
PWA

density of the hydrogen oxidation peak at the
Pd/C catalyst electrode at —0.13 V(a) and the
current density of the oxidation of formic acid at
the Pd/C catalyst electrode at 0.19 V(b)

XTHRTE P/ C AL AR b F A0 S i A B S A {2 A E . X Rl T R TE Pd/C AL I 2858
i HiEEAEI A, BV R AE I S A LS B AR R 272 CO, 1 H, 0, T PWA A b =0 A0 1
AE-", HBL, WZBRHAY PWA fEfRHEH FRTE Pd/C AL I A R S 2 i sk Y R Y FL ARk, PR IRT 4 ik
bR FTH A, PWA BMEHEH S PWA AMREEA G, 4 PWA B9/ T 0. 15 mg/mL I, fE#E4E
FHBE PWA e 55 B3 ImHG A, 532t TIRBHTE PAd/C AL 1 PWA SFE PWA 3 8 4 15 i 184
R PWA BFESEVEFHBE PWA ¥ BE A3 . H25 PWA MR TF 0. 15 mg/mL B, U HL %
B PWA B2 A3 I RRAR. 02t T e P 1) PWA MR EERG RS, WZFH7E Pd/C fEFLFR 1) PWA
Rt %, R PWA S 5K Z Pd RIETEEL S, FEIRT Pd A5G LR R, IE Pd/C 4
AT LA TR PERRAR. B4 2k o F1 b BTRRARMRL, FRWAISENE PWA Vi FE 5 S0 4 T 06 e R i 2% i =2 )
O ZR 14 Jit R AR g P R AR A i P YT 2 [ O R 1 Dt BRI

5 i HERLE SRR EE PWA (1) H,SO, W HTE Pd/C AL AR L2 tR e th 4. i &l
5 Al UL, PWA W JEARENE, 2 AN Efbgis e A 4B 7E 0. 19 F110. 58 V 2247, B0 PWA ¥R X HIERTE Pd/C
PR FE AR I ) AR TR UG e (N SR AN RS, HL PWA Y B8 X Y R S Ak ) e L 3 2 R RE AR . 24 PWA 1
HeRE 4310 0, 0.05, 0.10, 0. 15, 0.20, 0.30, 0.40 F10. 50 mg/mL I}, FERLE 0. 19 V FF %07 A 06 H,
T390k 6. 48, 10.42, 12.67, 23.06, 13.02, 11. 16, 9. 87 F19. 87 mA/cm’. XEH Y PWA ¥k
JE4 0. 15 mg/mL B}, Pd/C AT B R A0 1h A L e Ak M SR 4
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Fig. 5 Fig. 6  Chronoamperometric curves of 0.5 mol/L

HCOOH in 0.5 mol/L H,SO, solution with
0(a) and 0.15 (b) mg/mL PWA at the
Pd/C catalyst electrode at 0. 15 V

Linear sweeping voltammograms of 0.5 mol/L
HCOOH in 0.5 mol/L H,SO, solution with
0(a), 0.05(b), 0.10(c), 0.15(d), 0.20(e),
0.30(f), 0.40(g) and 0.50 (k) mg/mL PWA
at the Pd/C catalyst electrode

& 6 A HERAE PWA HeJE 50514 0 F110. 15 mg/mL AYHL R 16 Pd/C EALFI AR EAE0.15 VR
M TTE B IR, il 6 WL, MR PWA BF, >4 PWA ¥REEST 5024 0 F10. 15 mg/mL B}, 7E
3000 s IFAY I AR EAL LR A 2050 09 0.7 A1 1.5 mA/em?, JG & ZRIE B 2 1%, XIE#HEY] PWA W
REFE R Pd/C AR H R AL Y rEL A AL RS e .
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Promote Action of Phosphotungstic Acid for Electrooxidation of
Fomic Acid at Carbon Supported Pd Catalyst

YANG Gai-Xiu', DENG Ling-Juan®, TANG Ya-Wen', LU Tian-Hong' "
(1. Jiangsu Province Key Laboratory of Biofunctional Materials, School of Chemisiry and Environmental Science ,
Nanjing Normal University, Narjing 210097, China;
2. Department of Chemistry, Xianyang Normal University, Xianyang 712000, China)

Abstract The promote action of phosphotungstic acid( PWA) in the electrolyte for the electrooxidation of for-
mic acid at the carbon supported Pd(Pd/C) catalyst in the direct formic acid fuel cell( DFAFC) was investi-
cated using the energy dispersive spectrometiry ( EDS), X-ray diffraction ( XRD) and electrochemical tech-
niques. It was found that the adsorbed PWA could promote dehydrogen of formic acid, leading to the accelera-
tion of the oxidation of formic acid at the Pd/C catalyst. Furthermore, the promote action is related to the
PWA concentration. When the concentration of PWA is lower than 0. 15 mg/mL the promote action increases
with increasing the concentration of PWA. However, when the concentration of PWA is higher than 0. 15 mg/
mL overfull adsorbed PWA would cover too more active points of the Pd/C catalyst, leading to that the promote
action of PWA decreases with increasing the concentration of PWA. Therefore, when the Concentration of
PWA is 0. 15 mg/mL the electrocatalytic performance of the Pd/C catalyst is best for the oxidation of formic
acid.

Keywords Phosphotungstic acid; Formic acid; Direct formic acid fuel cell; Carbon supported Pd catalyst
(Ed.: S, I)



