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Abstract: Much more attentions are being devoted to high performance energy storage and conversion devices to
conquer global warming issue and energy crisis. Lithium-ion battery, the most promsing device, is composed of
anode, cathode, separator and electrolyte. Note should be highlighted that the performance of battery is determinded
by electrolyte, espcially the safety issue. The demand of lithium-ion batteries and their electrolytes is growing rapidly
with the rapid development of new energy vehicles recently. Lithium hexafluorophosphate (LiPFs) crystal is a white
crystal with trigonal crystallographic structure. It is the key electrolyte material for Li-ion batteries. LiPFe is
combustible, corrosive and of poor thermal stability. Therefore, some toxic and corrosive precursors are employed,
and their synthesis is required to be conducted within an anhydrous and anaerobic environment. Furthermore, many
high temperature and low temperature treatments are involved in the synthetic procedure. Therefore, it is a huge
challenge to produce high-purity LiPFs crystals with an electronic grade in an industrial-scale. Fortunately, some
industrial processes have been developed successfully by domestic enterprises even there is still some room for
improving them. Here, the synthetic methods of LiPFs and the domestic large-scale production processes are
reviewed with the hope of providing some knowledge for future upgrade of the industrialized LiPFes processes and a
guideline for developing new synthetic routes. This review will concentrate on the development and intrinsic
correlation among market demand of lithium-ion battery, role of electrolyte in lithium-ion battery, LiPFe
industrialized production procedures, and planned incremental capacity. In addition, the perspectives of potential
electrolyte are summarized on basis of the progress of high-capacity and high-voltage electrode materials. There is no
doubt that the future emphasis should be paid to the optimization of process, true demand of market, novel lithium
salt, fluoridized solvents, and green techniques.
Key learning points
(1) Lithium hexafluorophosphate is the key salt for lithium-ion battery electrolyte as it exhibit relatively promsing
comprehensive performance.
(2) Even many processes have been developed to produce lithium hexafluorophosphate, HF solven-based approch is
the most effecient one for scalable production.
(3) Novel lithium salts and additives should be introduced into electrolytes to improve their overall performance.
(4) Optimization of the synthetic process will improve the purity of lithium hexafluorophosphate crystals and atom
utilization of precursors, and reduce the pollution emission.
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Table 1

Advantages and disadvantages of various preparation methods

Productive technology Advantage

Disadvantage

Gas—solid reaction Simplified operation
Non use of hydrogen fluoride and direct
generation of LiPFg electrolyte
Easy to carry out and control

Organic solvent method

Solvent method for
hydrogen fluoride

Ton-exchange method One-step process

Inert gas protection, high requirements of equipment seal, industrial scale production is

difficult, low conversion rate, low product purity

Low reaction efficiency, yield and purity, only suitable for the preparation of liquid LiPFg

Crystallization is difficult to control, residual HF, high requirements for material,
anti-corrosion measures and production safety measures, high investment, high

production cost, low purity of LiPF
Easy to have side effects and high cost of production
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Table 2 Current and planned production capacity of
domestic enterprises

Company Industrial Expansion of
capacity/(t/a)  production capacity/(t/a)
Duofuduo Co., Ltd. 3000 3000
Shandong Shida Shenghua 2000 4000
Chemical Group
Morita New Energy Materials 4000 0
Co., Ltd.
Xintaixincai Co., Ltd. 6000 2000
Guangzhou Tinci Materials 2000 2000
Technology Co., Ltd.
Tianjinjinniu Power Sources 1000 1000
Material Co., Ltd.
Bikanggufen Co., Ltd. 2000 3000
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