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Table 1 Advantages and disadvantages of polymer matrix
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Table 2 The electrochemical properties of polymer electrolytes

75 APk e R REC BFHFE S/em B
1 PEO LiTF 40 107" 17
2 PEO LiTF 60 5.2X10°° 25
3 PEO LiClO, 25 ~10°° 2
4 PEO LiBOB 20 ~10"" 27
5 PEO/PMAA LiClO, 60 1.3xX107° 28
6 PEO/PVDF LiClO, 30 2.6%10 ° 29
7 PEO LiClO, 40 ~10~" 30
8 PAN LiClO, % i 5.7x10°" 31
9 PAN-PEO LiClO, 25 6.8x10 " 32
10 PAN/PVC LiClO, 30 7.0X10°° 33
11 PEO/PMMA LiCF, SO, R 2. 610" 34
12 PMMA/PEGMe LiClO, ¢! 6X10"° 35
13 PEO/PMMA LiClO, 30 1.4%x10 " 36
14 PEO/PMMA LiClO, % i 2.5x10°" 37
15 PEO/PVDF-HFP LiClO, =i 2.4x10"" 38
16 PMHS/PEO LiTFSI 80 2.0%X10 * 39
17 TPU/PEO LiTFSI 60 5.3x10" 40
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Figure 1 A brief timetable for the development of inorganic materials and polymer/inorganic composite solid electrolytes
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Table 3 Some composite solid electrolytes reported in the past three years

E 2N TeHLER M C BFHETES/om AR AR SCiik
PAN+LICIO, 0D LLZTO 40 2.2x10* 2018 65
PEO/PPC+ LiTFSI 0D LAGP 60 8.4x10 " 2018 66
PVCA+ LiDFOB 0D LSPS EiR 2X10" 2018 67
PVDF-HFP 0D LLZO 25 1.1x10* 2018 68
PEO LiTFSI 0D LATP EiR 1.2x10 ° 2019 69
PEO- LiTFSI 0D LLZNO 60 1.4x10° 2019 70
PVDF+LiClO, 0D LLZO EiR 2.6x10 * 2019 71
PVDF-HFP+ LiTFSI+PI 0D LATP iR ~10" 2019 72
PEO/PVDE+ LiTFSI 0D LLZO 30 4.2X10°° 2020 73
PVDF 0D LIPSCI 25 1x10° 2020 74
PVDF+ LiTFSI+PI 0D LLZTO EiR 1.2x10 " 2020 75
PEO- LiTFSI 0D LAGP Ei 4.4X10°° 2020 76
PVDF+LiClO, 0D LLTO il 2.4%10° 2020 77
PEO+ LiTFSI 1D LLTO 60 3.6x10 " 2018 78
PEO- LiTFSI 1D LLTO EiR 2.4%x10* 2018 79
PMMA+LiCIO, 1D LLZN Ei 2.2X10 ° 2019 80
PEO/PPC+LiTFSI 1D LLTO 60 4.7x10* 2019 81
PEO-+ LiTFSI 1D LAGP 60 1.1x10 ° 2019 82
PEO+LICIO, 1D LLTO 60 4.0x10* 2019 83
PEO- LiTFSI 1D LLZTO 25 2.1x10 " 2020 84
PEO LiTFSI 2D VS 25 2.9X10°° 2018 85
PEC- LiFSI 2D LiMNT 25 3.5x10 " 2019 86
PEO+LiClO, 2D Garnet Nanosheets =i 3.6x10"" 2019 87
PEO LiTFSI 3D PAN/LATP 60 6.5x10 " 2018 88
PEO-+ LiTFSI 3D LLZO 60 ~10° 2018 89
PEO 3D LLTO =i 8.8X10 ° 2018 90
PEO+ LiTFSI 3D LLZO 30 L.2x10 " 2019 91
PEO- LiTFSI 3D LLZO iR 8.9X10 7 2019 92
PEO+LiCIO, 3D LLZAO 30 2.3X10 ° 2019 93
PEO+ LiTFSI 3D LiCGC 20 3.5X10 7 2020 94
SN+ LiTFSI 3D LLZTO EiR 1.2x10 " 2020 95
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Figure 2 a) Diagram of Li" conduction mechanism of electrolytes with different LLZO contents

b) Diagram of PEO/SIiO, interaction mechanism™" ;¢) Diagram of PEO/LLZTO solid electrolyte'*™
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Figure 3 a) LLTO/PAN-LiCIO, composite solid electrolyte™; b) YSZ/PAN-LIiClO, composite solid electrolyte™" ;
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¢) Preparation process of LLTO nanowires with different orientations=""*; d) Flow chart of ice template process
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¢) Diagram of a template program for synthesizing structured composite solid electrolyte

d) Diagram of the preparation mechanism of PTFE-LLZTO-SN electrolyte’™
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The Research Progress of Polymer/inorganic Composite Solid
Electrolyte for Lithium ion Batteries

YAN Ming-bao, YIN Jian-feng, ZHANG Gui-zhen"

(National Engineering Research Center of Novel Equipment for Polymer Processing s Key Laboratory of
Polymer Processing Engineering s Ministry of Education . Guangdong Provincial Key Laboratory of
Technique and Equipment for Macromolecular Advanced Manufacturing » South China University o f

Technology s Guangzhou 510640, China)

Abstract: All-solid-state lithium-ion batteries have become the only way for the development of lithium-ion batteries in
the future due to their advantages of high safety and high energy density. As the core component of all solid-state lithium-
ion batteries, polymer/inorganic composite solid electrolytes have many excellent properties of both inorganic solid
electrolytes and solid polymer electrolytes, but they also face many challenges, including room temperature ion conductivity
lower than 10 *S/cm and the interface impedance is large and so on. This article reviews the choice of polymer matrix for
polymer/inorganic composite solid electrolytes, explores the types of inorganic fillers and their modification methods, and
summarizes the preparation process of composite solid electrolyte membranes and prospects for its possible future
development directions.

Key words: lithium ion battery; Composite solid electrolyte; Inorganic filler; Ionic conductivity
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