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Technological study on vanadium recovery from waste electrolyte solutions of

vanadium redox-flow battery to prepare vanadium pentoxide
PENG Rong-hua

(School of Chemistry and Chemical Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China)

Abstract: The process for recovery of vanadium from waste electrolyte solutions of vanadium redox-flow battery is
studied to prepare vanadium pentoxide, by using sodium chlorate oxidation and acidic ammonium salt precipitation
method. The technological principle of the recovery process is analyzed. The effect of sodium chlorate dosage on vanadium
recovery is investigated. The influences of concentration of vanadium solution, vanadium solution pH value, precipitation
vanadium temperature, ammonification K and precipitation vanadium time on precipitation vanadium rate are also
studied. The results show that the key process for vanadium recovery rate is the oxidation of waste electrolyte solutions
with NaClO,. The best molar ratio of V** /NaClO, and V**/NaClO, is 1. 0:0. 2 and 1. 0: 0. 4, respectively. The optimum
process conditions of acidic ammonium salt precipitation vanadium are as follows:20 — 30 g/L of concentration of
vanadium solution,2.0 =2. 5 of pH,80 —90°C of precipitation vanadium temperature 0. 5 —0. 7 of ammonification K and
100 - 120 minutes of precipitation vanadium time. Under the optimal condition, the recovery rate of vanadium is over
98.9% . This process has advantages of high vanadium recovery rate, low recycling cost, easy operation and friendly
environment , which provides a new route to recycle and reuse waste electrolyte of vanadium flow battery.
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