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Research on the preparation process of electrolyte for vanadium redox flow batteries
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[Abstract] The vanadium redox flow battery (VRFB) is currently a high—performance green energy storage
system with strong development momentum, characterized by excellent environmental friendliness and high
energy efficiency. Due to its low operational costs, abundant and easily recyclable materials (such as inexpensive
carbon materials and engineering plastics for battery components), and the critical role of electrolyte quality in
determining energy storage capacity, a significant portion of current preparation costs is attributed to the
electrolyte. Therefore, identifying suitable methods for preparing vanadium battery electrolytes is crucial for
VREFB development. This study employed V205 as the raw material and oxalic acid as the reducing agent to
chemically synthesize the vanadium battery electrolyte, with vanadium ion concentration determined via
titration. The material ratios during preparation were optimized, achieving a total vanadium ion concentration
of 1.6050 mol-L ™! and a conversion rate of 96.1% under the conditions of n(V205):n(H2C204) = 1:2 and
C(H2S04) = 5.5 mol'L"!. Charge—discharge tests on the electrolyte with the optimal ratio yielded an average
charging voltage of 0.5302 V, an average discharging voltage of 0.5024 V, and an average voltage efficiency of
94.7%. Additionally, the impact of additives (drag—reducing agents) on the electrochemical performance of the
positive electrolyte was investigated. The drag—reducing agent effectively increased the charging voltage,
thereby improving the charge—discharge voltage efficiency to 96.1%.
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