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Performance optimization of electrolyte based on
sulfate-chloride mixed acid for vanadium redox flow battery

YANG Ya-dong"***° ZHANG Yi-min">*>° TANG Li?, LIU Tao"**°, HUANG Jing">*°, YANG Xiao

(1. College of Resource and Environment Engineering,
Wuhan University of Science and Technology, Wuhan 430081, China;
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Pangang Group Research Institute Co., Ltd., Panzhihua 617000, China;
3. State Environmental Protection Key Laboratory of Mineral Metallurgical Resources Utilization and Pollution
Control, Wuhan University of Science and Technology, Wuhan 430081, China;
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5. Hubei Provincial Engineering Technology Research Center of High Efficient Cleaning Utilization for Shale
Vanadium Resource, Wuhan University of Technology, Wuhan 430081, China;
6. College of Resource and Environment Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to improve the energy density and broad temperature adaptability of vanadium redox flow
battery, the stability and electrochemical performance of electrolyte based on sulfate-chloride mixed acid
electrolyte were optimized systematically. The static stability tests of vanadium ions and chloride ions show that
the electrolyte of 2.4 mol/L vanadium concentration can keep stable for 10 d and the volatilization of hydrogen
chloride can be effectively avoided when chloride ion concentration is 6.0—6.4 mol/L and sulfate concentration is
2.0-3.0 mol/L. The CV and EIS tests of electrolyte after stability optimization indicate that the electrolyte with 2.2
mol/L vanadium concentration, 2.75 mol/L sulfate concentration and 5.8 mol/L chloride ion concentration presents
the best electrochemical performance. The charge-discharge tests of optimized electrolyte indicate that the VRFB
with optimized electrolyte composition can be operated successfully at the temperature of —20—50 °C and the
current density of 40-80 mA/cm’, and the energy efficiency can reach 75%.
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Foundation item: Project(51774216) supported by the National Natural Science Foundation of China; Projects
(2017ACA185, 2017AAA034) supported by the Hubei Technical Innovation Special Project,
China
Received date: 2019-10-25; Accepted date: 2021-04-20
Corresponding author: ZHANG Yi-min; Tel: +86-13907158287; E-mail: zym126135@126.com
(YR5E FH)



