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An efficient method in manipulating CO coverage dissociated from
small organic molecules on the Pt electrode surface

Xiao-Bing Lian, Yi-Ting Chen, Miao-Qiong Xu, Xue-Jiao Sun, Chun-Mei Xiao, Wen-Jie Chen,
Miao-Ling Huang, Qi-Hui Wu'

School of Chemical Engineering and Materials Science, Quanzhou Normal University, Quanzhou 362000, China
*Corresponding author (email: ghwu@qztc.edu.cn)

Abstract: Fuel cells are environmentally friendly energy systems with high energy efficiency, which are expected to play
important roles in the sustainable society. However, CO-caused poisoning catalysts have been important problems in fuel
cells, which hinder the practical applications of fuel cells. In this study, we studied the process of HCHO dissociation
on the Pt electrode under different potentials using the electrochemical cell which can control the potential and replace
the solution efficiently. The experimental results showed that with the positive shift of potential, the CO coverage on
Pt due to the dissociation of HCHO slightly decreases from 71% at —0.2 V to 60% at 0.25 V. A sharp decline of the
coverage of CO appears at 0.3 V. The coverage of CO is only 8%, which is far less than 64% at the open-circuit potential
(ocp). The experimental results indicated that we can apply different control potential to manipulate the CO coverage and
thus propose a new method of operation to reduce the CO poisoning. Verification experiments in formaldehyde showed
that the initial oxidation current was 3x10™ A, close to the peak current of 4x10™* A and far more than the current of
3x107 A at the ocp experiment, after the addition of formaldehyde with potential control at 0.35 V for 300 s. Adding
formaldehyde with potential control at 0.35 V can reduce the poisoning effect of CO on the catalyst effectively. This
result may practically be applied in the commercial fuel cells.

Keywords: formaldehyde, high efficient flow cell, carbon monoxide, fuel cell, platinum
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