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1.1 RXFIENE

WRlR, Pegal; HEE, s3bral; FRE%0k 5% Nafion ¥ ( Dupont A7) 5 B4l N, < ; #4l CO;
FIr A I Millipore 8 207K E i)

PARC-263A BUMEH AL (£ EG & G A ) ; Nexus 870 ZLAMEIEAX ( Nicolet) . T4 BEI L4514
283 EHR IR VE W IR UL, P Millipore #8 20 7K 58 73 thk.

1.2 HEAFIHNFHESRE

EFE H,PtCl, - 6H,0 1 RuCly - xH,0 fE A5 & @ HIA, Vulean XC-72R R fELFIZE. LI —
BEAE AR, B 4B AT WO A B =80, IR AHEHE 4 h SRIE AR, RS2 h.
¥ = FUR A A A, PR THEZE 170 °C, FEEMIRE TAFE3 h, MEEaTAT 0. 5 H AR
2N, g, YEE, T80 C T 148 h.

XRD EAEFE X' Pert PR X SFFLATHY LT, FRITEHR Cu Ka, B 40 kV, FHI 30 mA, 94
JLHE 20 4 10° ~90°, F13iE K 4 0. 12°/min.

1.3 BRH&EREBHFERA FTIR HiEKi
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B IRGIEVE T, RIS mg LT, FLEBAIK A ZBHR AR EUES4), A 50 pL Nafion i
W, ZHEF RS AEUS ARV T GC MM I, et B — 2 A B Ak 7] 2.

DABRHA B A AR 1 GC i Ry TAEHL A, S B A A (1 em x 1 em) AR, ARATH R HL iR
(SCE) 1EAZ bk, HAb2E AL FTIR SUROGIEE R & AR 20 MCT-A K5I 519 Nexus 870 £L40
A S8 . F TR 431X £LAR G K RS SOk A 5 AR F 3055, R A H A2 SR 21 50
JE AR . SR BRI SRR (SPAFTIRS) |, 45 Bk LU 253 B 35k

AR/R=[R(E,) -R(E;) 1/R(Ey)
K, Ey WSHBAL, Eg WS EAL. A AL A X T SCE. Ak 24 525601 2638 A R4l N,
SR WO AR, SEERE R ER (25 £1) C].
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2.2 HPEEAELHBRUFEXRER Fig.1 XRD patterns of Pt/C(a), PtRu/C(b) and
K2 & P/C, PtRu/C 1 Ru/C HHZFE 0. 1 mol/ Ru/C(c) electrocatalysts

L CH,OH AW P oAb ih<k. I 2 nfLIEH, i F PRu/C BRI X B B A A 1 S Ak HaL 7 oy 52
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C HL AL Y B L BEA L is .
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ME 3(A)ATLIEH, PtRu/C HEAEALF] FH B Fig.2  Linear sweep voltammograms for the methanol
AN LR A, H OB W R g O I SE g oxidation on PtRu/C, Pt/C, and Ru/C elec-
5, GIITREAE PR/ C o L) L R 1 trodes in 0.1 mol/L CH,OH + 0.1 mol/L
PO RAE B E A 524 S, X2l PlRuw/C H,SO, with a scan rate of 10 mV/s
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Fig.3 CVs of methanol on PtRu/C(A) and Pt/C(B) electrodes in 0.1 mol/L H,SO, or

0.1 mol/L CH;0H +0.1 mol/L H,SO, with a scan rate of 20 mV/s
a. Without methanol; b. with methanol.
2.3 HBUFEML FTIRS 247
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Fig.4 In situ FTIR spectra for methanol oxidation in

0.1 mol/L CH;OH + 0.1 mol/L H,SO, on
PtRu/C electrocatalyst

The spectrum, taken at —200 mV, was used as a reference,

the number of scans is 1 000, and the resolution is 8 cm ~!.
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Fig.6 In situ FTIR spectra of CO on Ru/C electrocatalyst in 0. 1 mol/L H,SO,
The spectrum, taken at 450 mV, was used as a reference, the study potential was —200—200 mV, and 50 mV per step.
(A) 1800—2 200 cm~'; (B) 1900—2 500 cm ™', 150 mV.
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In situ Electrochemical FTIR Spectroscopy of Adsorption and
Oxidation Process of Methanol on PtRu/C Electrocatalyst

WANG Qi'*, SUN Gong-Quan'”, YAN Shi-You', WANG Guo-Xiong', XIN Qin',
CHEN Qing-Song’, LI Jun-Tao’, JIANG Yan-Xia’, SUN Shi-Gang® *
(1. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China;
3. State Key Laboratory for Physical Chemistry of Solid Surfaces, Department of Chemistry,
Xiamen University, Xiamen 361005, China)

Abstract A modified polyol process was used to prepare Pt/C, PtRu/C and Ru/C electrocatalysts. Calcula-
ted from XRD patterns, the mean particle size of PtRu/C electrocatalyst was 2. 2 nm and the percentage of Ru
alloyed was 71% , respectively. Adsorption and electro-oxidation progress of methanol on PtRu/C electrocata-
lyst was investigated by in situ FTIRS, combined with electrochemical experiments. It is revealed that the ac-
tivity of PtRu/C electrocatalyst for methanol oxidation was much higher than that of Pt/C. Addition of Ru in
PtRu/C electrocatalyst changed the characteristic of methanol adsorption, and Ru—OH species could oxidize
linear bonded CO (CO, ) at a lower potential, thus inhibited the catalyst poisoning. In addition, from FTIRs
results, CO; was evidently identified to the main poisonous species and the major product was CO,. Methyl
formate was also identified. Based on these results, the mechanism of methanol oxidation was discussed.
Keywords Direct methanol fuel cell; PtRu/C; Methanol oxidation; Electrochemistry; In situ FTIR
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