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Abstract : The use of a Pt electrode leads to high catalytic efficiency in the ethanol electro-oxidation. However, the carbon
monoxide (CO) released in the reaction will  poison the Pt surfaces,  lowering the electrocatalytic activity.  In this study,
composite electrodes are prepared to overcome the poisoning issue, and the related electro-oxidation behaviors are studied by
surface-enhanced infrared absorption spectroscopy (SEIRAS) and cyclic voltammetry (CV). An electroless plating method is
utilized to deposit Pt catalytic layers on the Pd film-coated FTO substrates. According to the SEIRAS spectra, the carbon
dioxide signal of the Pt/Pd composite electrode is larger than that of the Pt one, whereas the CO signal of the composite
electrode is relatively smaller. This result suggests that the studied Pt/Pd electrode has a better ability against CO poisoning.
The CV analyses are conducted in alkaline environments, and current densities related to the ethanol oxidation in the forward
scan (If) and to the CO poisoning in the backward scan (Ib) are measured. A higher ratio of If to Ib (If/Ib) usually represents a
better ability against the poisoning effect. The If/Ib values are 2.53 and 2.07 for the Pt and Pt/Pd electrodes, respectively,
which is possibly attributed to the increasing ability of CO adsorption of Pt electrode. Despite the lower If/Ib, the Pt/Pd
composite electrode shows a higher ethanol oxidation performance in the alkaline system than the Pt does. Furthermore, its
stability is also superior.
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spectroscopy
Conference Title : ICSEAE 2020 : International Conference on Surface Engineering and Applied Electrochemistry
Conference Location : Tokyo, Japan
Conference Dates : February 27-28, 2020

World Academy of Science, Engineering and Technology
International Journal of Chemical and Materials Engineering

Vol:14, No:02, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
he

m
ic

al
 a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:1

4,
 N

o:
02

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

18
85

7.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(02) 2020 1

https://publications.waset.org/abstracts/118857.pdf

