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Abstract: Based on a confocal microprobe Raman system, the dissociation process
of methanol on a roughened platinum electrode in a non-agueous system was
investigated by SERS. It is found that upon dissociation, carbon monoxide was
produced on the surface as a poisoning intermediate. At relative negative
potentials, H co-adsorbs with CO on the electrode surface, thus affecting the
properties of the adsorbed CO and its spectral feature. The variation of U<
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and =0 with increasing potential can be explained by the electrochemical Stark
effect.
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Fig. 1 Potential-dependent SERS spectra of a roughened platinum electrode in methanol solution
containing 0. 1M LiA O,

-2V CO PtC
CO

, Pt-H 2050
2090cm™ ' , SERS , Pt-H Peremans

10-



1 2001

Tadjeddine SFG , CO Tadjeddine
SFG : co
[5] cO , , _
2V - 0.9V ,H  Co
- 0.8y s , , U0 R
Stark P pr(1,3) co CO/ Pt
,COa: 0.252¢ @ P, Pt 0.481¢ dm COus 2T ,
CO«  0.209%,C= 0 Pt CO (o= 0.259,
rico= 0. 059) , Pt CO .
Pt dm-COu 21 ., CO o
(7 N N N oC , U0
. SERS .
, SERS

[1] Cai W B, Ren B, LiuF M et al., Investigation of surface-enhanced Raman scattering
from platinum electrodes using a confocal Raman microscope: Dependence of surface
roughening pretreatment [ J]. Surf. Sci., 1998, 406X8.

[2] ; ; ; [J].

,1998  19XN20.

[3] Iwasita T, Nart F C, Identification of methanol adsorbates on platinum: An in situ
FT R investigation [J]. J. Electroanal. Chem., 1991,317XE91.

[4] Tian Z Q, Ren B, Chen Y X et al., Probing electrode/ electrolyte interfacial structure
in the potential region of hydrogen evolution by Raman spectroscopy [J]. J. Chem.
Soc. Faraday Trans., 1996, 92X§829.

[5] Peremans A, Tadjeddine A, Spectroscopic investigation of electrochemical interfaces
at overpotential by infrared—visible sum-requency generation: platinum in base and
methanol-containing electrolyte [J]. J. Electroanal. Chem., 1995, 395X§13.

[ 6] Korzeniewski C, Pons S, Schmidt P P et al. , A theoretical analysis of the vibrational
spectrum of carbon monoxide on platinum metal electrodes [ J]. J. Chem. Phys.,
1986, 85XK153.

[7] Lin W F, Sun S G, Tian Z Q et al., Quantum chemistry and in situ FTHR

spectroscopy studies on potentialdependent properties of Co adsorbed on Pt
electrodes [J] . Electrochim. Acta, 1993, 38X¥107.

11



