Theories and Applications of Chem. Eng., 2019, Vol. 25, No. 2 1539

Catalytic production of high—quality V3-°* electrolyte for vanadium redox flow battery
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Although the vanadium redox flow battery (VRFB) is the most promising candidates for the use n
large—scale energy storage systems, commercialization of VREB is yet hindered by the high cost of
vanadium electrolyte snce the production of electralyte requres an mefficient electrolysis In this
work, we propose a smple chemical method for producing a high—quality V°-°* electrolyte by
employing organic fuel cell catalysts. The new method uses a catalyst and an organic reducing
agent (ORA) to chemically reduce V' to V?* without releasing any undesired impurities. Among
the ORAs, formic acid has the fastest reaction kinetics when 1t is used with Pt based catalysts (PYC or
PRw/O). PRWC has higher activity than PYC, albeit the dissolution of Ru impinged cell performance
by caushg severe hydrogen evolution reaction. By ushg PY/C and formic acid, an impurity—free
V39 electrolyte was successfully produced and superior VREB performance was achieved. Based
on the result, a lab—scale catalytic reactor was designed, and continuous production of impurity—free
V35 electrayte was demonstrated. ‘This new practical method can reduce the production cost of
VREB electralyte by ~ 40%.
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