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l na 7.96X10"! 8.03X10!
R./Q 18. 49 6. 26
R./Q 103. 70 41.93
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=
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Fig. 6 Characterization of morphology of GF and GF-Cr;C,
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Application of chromium carbide as catalyst in

all-vanadium redox flow battery

ZHU Wenjie' . L1 Jin'» YANG Yujie's GAO Jiayi' ,
ZHAOQO Zengpo®, HE Zhangxing'

(1. College of Chemical Engineering, North China University of Science and Technology, Tangshan 063210, China;
2. Hebei Cellulose Fiber Technology Innovation Center, Tangshan 063305, China)

Abstract: [Purposes] At present, graphite felt electrodes are widely used in all-vanadium flow batteries
due to their low cost and excellent catalytic performance, but poor hydrophilicity and low chemical sta-
bility limit their development. In order to improve the performance of graphite felt electrodes, the
method of introducing catalysts was used to modify the graphite felt electrodes. [Methods] Cr;C, was
used as the cathode catalyst for the VO** /VO3 redox couple in the all-vanadium redox flow battery.
Cr;C, was characterized by X-ray diffractometer, scanning electron microscopy and X-ray energy dis-
persive spectrum. Electrochemical tests and charge-discharge tests were carried out on the modified
electrodes. [ Findings] The morphology of Cr;C, can effectively improve the electrochemical activity of
the electrodes. In electrochemical tests, Cr;C, exhibited good electrochemical activity and reversibility
in the VO** /VO; redox process. In the charge-discharge test, the modified battery had a discharge ca-
pacity of 92. 1 mA « h after 50 charge-discharge cycles, which was 17. 1 mA ¢ h higher than that of the
blank battery. The voltage efficiency of the modified battery after cycling reached 86. 14 % , which was
higher than that of the blank battery (80. 84%). [Conclusions] Cr;C, is a promising cathode catalyst
for improving the electrochemical performance of vanadium redox flow batteries.

Key words: chemical power source; all-vanadium redox flow battery; chromium carbide; graphite felt;

electrode modification
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