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Fig. 1 Cyclic voltammorgrams of the ethylene glycol (a) and methanol (b) in acidic or neutral solutions at Pd electrode,

scan rate:50 mV/s
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Fig.2 Solution pH effect on the onset potential and peak current density for ethylene glycol (a) and methanol (b) electroox-

idation at Pd electrode

ISk 1 mol L"'NaOH+1 mol-L-' EG a
b == ] mol L'lHCIO;rl mol L' EG

10k
E
S
<
g
“\ﬁ 5 p

11 8

00 02 04 06 08 10 12 14
E/V(vs. RHE)

b === | mol'L'NaOH+1 mol-L-'CH,OH
(33

s+ 1 mol-L"HCIO,+1 mol-L'CH,OH

1.0 1.2

4 4 P
0.2

§ rl $
0.4 06 08
E/V(vs. RHE)

K3 BRI, £ B (a) FIHEE (b) 78 Pd B EARFMR LR AR

Fig.3 Comparation of the cyclic voltammorgrams for ethylene glycol (a) and methanol (b) oxidation in acidic and alkaline

solutions at Pd electrode scan rate:50 mV/s
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An in situ Fourier Transform Infrared Spectroelectrochemical
Study on Alcohols Electrocatalytic Oxidation at Pd
Electrode in Acidic Solution

HUANG Hai-ping, WANG Lian-qin, SHEN Pei-kang *
(The Key Laboratory of Low-carbon Chemisiry & Energy Conservation of Guangdong Province ,The State Key
Laboratory of Optoelectronic Materials and Technologies, Sun Yat-sen University, Guangzhou

510275, China)

Abstract ;: The methanol and ethylene glycol electrooxidation on palladium electrode in acidic solution has been
investigated by cyclic voltammetry and in situ Fourier transform infrared spectroelectrochemistry. It shows that
the oxidation of methanol and ethylene glycol at Pd electrode cannot proceed until over 1.5 V in acidic and neu-
tral media. The overpotential decreases and the peak current density increases with the reduction in pH values.
The formation of the oxygen-containing species significantly affects the alcohol oxidation on Pd electrode. The in
situ FTIR spectroscopic measurements show that the oxidation products of ethylene glycol on Pd electrode are
CO, and oxalic acid at high potentials and concentrated acid solution. However, the dominant product is CO, for
the oxidation of both methanol and ethylene glycol in acidic and neutral solutions, indicating that the pathway of
methanol or ethylene glycol oxidation is a non-poisoning process.

Key words: electrocatalysis; Pd; methanol; ethylene glycol; in situ Fourier transform infrared spectroelectro-

chemistry
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