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Fig. 1

CV curve of ethanol at a roughened Pt
electrode

in0.1mol * L' C:H;0H +0. 1 mol * L' HSOu;
scan rate: 50 mV * s~'; rough factor ( R): 40
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Fig. 2

scan rate: 50 mV * s~'; rough factor (R): 40
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Fig. 4

Potential-dependent surface Raman spectra
of ethanol at a roughened Pt electrode
in 0.1 mol * L™'C:HsOH +0. 1 mol * L~" HoSOy;

rough factor ( R): 40; excitation line: 632. 8 nm
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These data come from Fig. 4.



1166 Acta Phys. -Chim. Sin. ( Wuli Huaxue Xuebao), 2004 Vol. 20

f, T ELEEE AR IERS, — 5T T CO W References

%ﬁ{iﬁlj\ﬂ:%ﬂﬁﬁﬁ, %ggﬁg@ 0.6V %z'g/%:‘vﬂs% 1 Lamy, C. ; Lima, A. ; Lerhun, V. ; Delime, F. ; Coutanceau, C. ;
Ef[é ’ % gji E %ﬁﬁ %éﬁ}{% *%ﬁ& Hj Eg E/\J {ﬁllﬁ,ﬁi}%ﬁﬁ 2 ]\;\/eag:; ..IT MW:sr:z:V(: L?osuarvciizzgolz; ljoi;jcifochen1 Soc.

fif CEE R SE AL F A B 3G . A, 2 L o S o

1995,142:4218

E*ﬂ*ﬁﬁ%ﬂ %*&L%{k%ﬁﬁ%’% %ﬂ&ﬁ ({jé'ri) EF‘ IEﬂ {ZIS%[] 3 Papoutsis, A. ; Léger, J. M. ; Lamy, C. J. Electroanal. Chem.,

S I B () HR MR CO B BURARAHLEE D A T 1993, 359: 141
4. Caram, J. A. ; Gutiérrez, C. J. Electroanal. Chem., 1992, 323:
3 za: i/I’_\. 213

. . 5 De Souza, J. P. I. ; Queiroz, S. L. ; Bergamaski, K. ; Gonzalez,
D . . X =}
N CV AR in- site SERS LRI T L FEAE E.R.:Nart, E. C. J. Phys. Chem. B, 2002, 106: 9825

*ﬂ*ﬁ%ﬁ EEJC&J: ﬂ;ﬁ I}ﬁ%ﬂ/ﬁﬂﬁﬁ]‘ﬂ?, ;j}{ﬁﬂ% T ZA @E*ﬁﬁﬁ 6 Schmidt, V. M. ; Ianniello, R. ; Pastor, E. ; Gonzdlez, S. J. Phys.

FAELAR R sR b S g I, 153 T U e Chem. B, 1996, 100: 17901
(1)Y£3:|:E§Eg1j?’ Z @%E*ﬂ*ﬁ%ﬁ EE;F&%%E ﬁ 7 TialT, Z.Q.;Ren, B.; Wu,D. Y. J. Phys. Chem. B, 2002,106:
R LR e A O, I LA 2 4 A A9 2 o103

8 Ren, B.;Li, X. Q. ;She, C. X. ; Wu, D. Y. ; Tian, Z. Q.

E@fﬁ%mﬁ%*&%‘%ﬁ : Electrochim. Acta, 2000, 46: 193
(2)TEAREHEARART 200 mV -+ s~ I, ZFETEH] 9 She, C.X.; Xiang, J. ; Ren, B. ; Zhong, Q. L. ; Wang, X. C. ;

*ﬁ%ﬁ EE,T&J: B@”ﬁq’k%?}”ﬁﬂ(ﬂ%%‘%?ﬁﬂiﬂ . Tian, Z. Q. J. Korean Electrochem. Soc., 2002, 5: 221

(3) 7‘)] }/F‘lﬁi T‘ Zﬁ?ﬁﬁﬁﬁﬁ)ﬁ ;:P E{/‘J %’f'{ﬁ%gé 10  Leung, L. W. H. ; Chang, S. C. ; Weaver, M. J. J. Electroanal.
\ N N s Chem., 1989, 266: 317
I 5 PR B P (1A €O A 2 555 IR v ) A g BLas 42 o

. 11 Perze, J. M. ; Beden, B. ; Hahn, F. ; Aldaz, A. ; Lamy, C.

\#/ S

HLEEL'/TT E/J : J. Electroanal. Chem., 1989, 262: 251
12 Fujiwara, N. ; Friedrich, K. A. ; Stimming, U. J. Electroanal.
B I TR R PR B R BUR AE Chem., 1999, 472: 120
F8 AT 25 0SS HBF 5 /N B T 1 JCRAES B 13 Willsau, J. ; Heitbaum, J. J. Electroanal. Chem., 1985, 194: 27

In-situ SERS of Dissociative Adsorption and Oxidation of Ethanol on Roughed
Platinum Electrodes”

Zhong Qi-Ling Zhang Bin Zhang Lei Yang Xiong-Yuan Huang Peng
( College of Chemistry, Jiangxi Normal University, Nanchang — 330027)

Abstract  The behaviors of adsorption and oxidation of ethanol on a roughened platinum electrode with high
SERS activity were studied by using cyclic voltammetry and in-situ surface enhanced Raman spectroscopy, surface
Raman spectra of dissociative adsorption of ethanol on Pt electrode in acid medium have been obtained. The results
show that ethanol can be dissociated on the Pt surface in acid medium to produce poisoning intermediate CO,
which suppresses the further oxidation of ethanol, and some informations of Pt — C and Pt — C — Pt stretching vi-
bration from linearly-adsorbed and bridged-adsorbed CO located in low frequency were obtained, respectively. The
investigation also shows that the electro-oxidtion of ethanol on the roughened platinum was a diffuse-controlled re-
action in sulfuric acid. By correlating the in- situ SERS data with the electrochemical data, it was found that the

oxidation of ethanol proceeded wia the parallel mechanism.

Keywords:  Ethanol, Platinum electrode, Dissociative adsorption, Electronic oxidation, In-situ SERS
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