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Abstract  The electrooxidation behavior of formic acid on Pt-Ru/GC electrode was investigated by CV, multi-
potential steps and SERS. It was found that formic acid could dissociate spontaneously on Pt-Ru/GC electrode as it
dissociated on rough Pt electrode, produce strong absorption intermediate CO and reactive intermediate —COO". The
results demonstrated that Ru could improve the electrocatalytic activity of formic acid on Pt-Ru/GC electrode. As the
ratio of Pt and Ru in desposition solution changed from 10 1 to 1 1, the oxidation potential of CO shifted negatively
about 60 mV(from 0.41 V to 0.35 V). Compared to rough Pt electrode, the oxidation potential of CO on Pt-Ru/GC(1 1)
shifted negatively 200 mV. These results indicate that SERS is hopeful to be a comprehensive spectroscopy tool of
investigating the electrocatalytic reaction mechanism.
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Fig.1 SEM images of Pt-Ru/GC(1 1) electrode
a) 5000  b) 20000%
, , Ru/GC(1 1) (SEM) . ,
200 nm  Pt-Ru
(CV) GC .
, , 2 GC  Pt-Ru/GC(1 1) 0.5
mol L* cv . 2 , GC
) , -0.25 1.25V cv
Pt-Ru/GC(1 1)
1 CcVv Pt-Ru 0.5mot L™
CHI631a cv -0, 045V
( ) , .2 1 , GC
PARC
173 Dilor 2.2 Pt-Ru/GC
LabRaml , 3 , Pt-Ru/GC(1 1) Pt-Ru/GC
200 800 pm, 632.8 nm, (10 1) 0.1 mol L-* HCOOH+0.1 mol L-*
2.5 mw. H,SO, 5 min ,
, 0.5 mol L*H,SO, cv
(GC) xmotl Lt RuCl;+5x10* mok L*
H,PtCls+0.1 mol L* H,SO, , -025 050V ]0 —— PLRWGC
41 , Pt-Ru st oee
GC X 5x10* 5x10° R T
, Pt-Ru/GC(1 1) Pt- < O [T
RU/GC(10 1). 5 |
(25+1) -0r-
| 02 00 02 o4 06 08 10 12
E/V (vs SCE)
2 2 PtRU/GC(11) GC
2.1 Pt-Ru/GC(11) Ccv Fig.2 CVsof Pt-Ru/GC(1 1)and GC electrodes
1 5000 20000 Pt- solution 0.5 mol L'*H,SO, . scanrate 50 mV s

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



No.3 Pt-Ru/GC SERS 293

o8 (a) PLRWGC (1 1) 06+ (b) P-RWGC (10:1)
06 04
04 /
/ o2k
0.2
< <
I 00F J 00f
5 2 =
-02 | = 02l
-0.4 H
-0.6 | -04 '
-0.8 1 - 1 Y L 1 1 <0.6 1 " 1 1 1 PR S 1 1
-0.2 0.0 02 04 06 0.8 1.0 -0.2 0.0 0.2 0.4 06 0.8 1.0
E/V (vs SCE) E/V (vs SCE)
3 Pt-Ru/GC(11) Pt-Ru/GC(101) CVs

Fig.3 CVsof Pt-Ru/GC(1 1) and Pt-Ru/GC(10 1) electrodes
after immersed in 0.1mol L"* HCOOH + 0.1 mol L*H,SO, at open circuit potential for five minutes
solution 0.5mot L*H,SO, scanrate 50 mV s*
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Potentials were steped at +0.4 V; Fig.5 CVsof Pt-Ru/GC(1 1) and Pt-Ru/GC(10 1)
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Fig.6 Potential-dependent surface Raman spectra of formic acid at Pt-Ru/GC(1 1) electrode
solution 0.1 mot L* HCOOH+0.1 mol L*H,SO, excitation line 632.8 nm
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