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Research Progress on Electrolyte Preparation Technologies for All-Vanadium Redox Flow Battery
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2. Sichuan Chemical Industry Group Co., Ltd, Chengdu Engineering Branch, Chengdu, 610041 )

[ Abstract]  Addressing the challenges in the preparation of vanadium electrolyte, this paper reviews the research progress of
methods, such as reduction, electrolysis, extraction and ion exchange methods. When preparing electrolyte through the reduction
method, it boasts advantages in easy realization of large-scale production, but the reductant tends to introduce impurities, which
affects the energy storage performance of electrolyte, and the production cost is relatively high. During the preparation of
electrolyte by electrolysis method, the introduction of impurity elements can be effectively controlled, and some heavy metal ions
in raw materials can be removed, while the valence state of vanadium ions can be precisely controlled. However, the energy
consumption is high and the equipment requirements are strict. When the extraction method is adopted, it has high efficiency, low
energy consumption and simple process. However, problems such as emulsification in the extraction process need to be resolved.
The ion exchange method is easy to operate and highly selective, but the regeneration and treatment of ion exchange resins are
complicated. This paper summarizes the preparation methods of vanadium electrolyte in recent years, outlining their principles,
progress, advantages and disadvantages, providing a brief reference for scholars working on related topics.
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Fig.1 Structural diagram of all-vanadium redox flow battery(®
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Fig.2 Schematic diagram of the working principle of

all-vanadium redox flow battery
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Table 1 Table of vanadium content, sulfate content and

proportion of vanadium ions in different valence states in

the product!’!
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Table 2 Content table of impurity elements in products!”!
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Al 50 80
As 1 1
Au 1 1
Ca 30 70
Cl 100 —
Cr 15 30
Cu 1 5
Fe 50 200
K 100 200
Mg 30 50
Mn 5 30
Mo 20 30

NH; 20 50
Na 80 200
Ni 20 60
Pd 1 1
Pt 1 1
Si 10 —
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Table 3 Typical reducing agents and reactions of

chemical reduction methods!”!
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Fig.3 The process flow of vanadium electrolyte reduction
method for preparation
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Fig.4 The process of preparing vanadium electrolyte by electrolysis
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Fig.5 Process flow for vanadium electrolyte preparation
using P204/P507
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Fig.6 Process flow for ion exchange preparation of vanadium electrolyte
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