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Research Progress of Organic-Inorganic Composite Solid Electrolyte for
Lithium Ion Batteries

JIA Wanging, SUN Ge, YAO Shiyu, CHEN Nan, DU Fei
(Key Laboratory of Physics and Technology for Advanced Batteries, Ministry of Education, College of Physics, Jilin University,
Changchun 130012, China)

Abstract: Compared with conventional organic liquid electrolyte batteries, all-solid-state batteries for next-generation energy storage
have attracted recent attention due to their advantages of high safety, high energy density and long cycle life. Organic-inorganic
composite solid electrolytes as the most promising electrolyte systems have some advantages of inorganic solid electrolytes with a
high strength, a high stability and a high ionic conductivity, and some advantages of solid polymer electrolytes for softness and easy
processing as well. This review introduced the fundamentals of Li-ion solid-state electrolytes, and discussed some problems of
organic—inorganic composite solid electrolytes (i.e., ionic conductivity, solid-solid interface, electrochemical window and
compatibility between organic and inorganic compounds) and optimization strategies. In addition, some challenges and future
development on organic—inorganic composite solid electrolytes were also described.
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interface
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Table 1 Common inorganic fillers in composite electrolyte
at room temperature

Inorganic Filler Polymer Conductivityx10°/(S-cm™") Reference
AL O3 PEO 4.8 [28]
Zr0, PEO 200.0 [29]
Y,05/ZrO, PAN 11.0 [30]
SiO, PEO 100.0 [31]
TiO, PEO 10.0 [32]
BaTiO; PEO 5200.0 [33]
Mg,B,05 PEO 153.0 [34]
MOEF-5 PEO 31.6 [35]
Ca—CeO, PEO 130.0 [36]
LLZO PAN 131.0 [37]
LLZTO PVDF 500.0 [38]
LLZO PVDF-HFP 110.0 [39]
LAGP PEO/PEG 167.0 [40]
LATP PDMS/PEGDA 2.4 [41]
78Li1,S-22P,S;s PEO 531.0 [42]
LGPS PEO 11.8 [43]
LSPS PVCA 200.0 [44]
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Fig. 1 Schematic of conduction mechanism in two kinds of solid polymer electrolytes'
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Fig. 2 Schematic illustration of the PIC-5 pm, CIP-200 nm, and hierarchical sandwich-type composite electrolytes
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