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Abstract : The development of non-flammable all-solid-state batteries (ASSLBs) has become a
hot topic due to the known drawbacks of commercial lithium-ion batteries. As the possibility
of applying sulfide solid electrolytes (SSEs) for electric vehicle batteries increases, efforts for
the low-cost mass-production are actively underway. Until now, most studies have used high-
energy mechanical milling, which is easy to control composition and impurities and can reduce
the process time. Through this, various SSEs that exceed the Li* conductivity of liquid elec-
trolytes have been reported, and expectations for the realization of ASSLBs are growing. How-
ever, the high-energy mechanical milling method has disadvantages in obtaining the same
physical properties when mass-produced, and in controlling the particle size or shape, so that
physical properties deteriorate during the full process. On the other hand, wet chemical syn-
thesis technology, which has advantages in mass production and low price, is still in the initial
exploration stage. In this technology, SSEs are mainly manufactured through producing a par-

*E-mail: ycha@keri.re.kr

—-95 —



96 J. Korean Electrochem. Soc., Vol. 25, No. 3, 2022

ticle-type, solution-type, or mixed-type precursor, but a clear understanding of the reaction
mechanism hasn’t been made yet. In this review, wet chemical synthesis technologies for SSEs
are summarized regarding the reaction mechanism between the raw materials in the solvent.

Keywords: All-Solid-State Lithium Battery, Sulfide Solid Electrolyte, Wet Chemical Synthesis, Reac-
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Fig. 1. Schematic of wet chemical synthesis of sulfide solid
electrolytes with three different types of intermediated
precursors. Image adapted and modified from Ref. 21.
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Table 1. Summary of sulfide solid electrolytes produced by wet chemical synthesis
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Li,S P,S;s LiX
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Fig. 3. Particle-type wet chemical synthesis of B-Li;PS, from Li;PS;-3THF precursors. (a) Morphology of as-synthesized
Li;PS,-3THF particles. (b) Morphology of nanoporous B-Li;PS, particles. (c) Surface of the nanoporous B-Li;PS,. (d)
XRD patterns of as-synthesized Li;PS,3THF, amorphous Li;PS; prepared by heating Li;PS,-3THF at 80 °C, and
nanoporous B-Li;PS; prepared by heating Li;PS,;-3THF at 140 °C. (e) Arrhenius plots for nanoporous p-Li;PS, (line a),
bulk B-Li;PS, (line b), and bulk y-Li;PS, (line c). (f) Thermal analysis for the as-synthesized powder. The black line is the
TGA curve at 10 °C/min under N,. The red and blue lines are the first and second DSC cycles from room temperature to

350 °C. Images adapted and modified from Ref. 23.
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