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Figure 1 (a) Schematic illustration of a Li battery™” ; (b) Schematic illustration of a Li-S battery™"”
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Figure 2 (a) and (b) Comparison of two kinds of lithium ion batteries with PDA/Gr-CMC/PP and PP as separators™"';

(¢)Diagram of composite PP separator modified by polydopamine (PDA) deposited SiO, nanoparticles® ; (d)Schematic

view of the modified Li-S battery configuration consisting of lithium anode, PW,,/super P separator, and sulfur cathode"'™
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Figure 3 (a)Schematic of a ternary PP/GO/nafion separator'™ ; (b) Visualized test of the shuttle inhibition of a

[15]

ternary-layered separator-”’; (¢) Transmission electron microscopy (TEM) image showing a cross section of 2G-PP™;

(d)SEM images and Infiltration angles of reduced graphene oxide (rGO) and Co/N Co-doped carbon nanofibers (Co-N-C)"'"
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Figure 4 The path of ion transport with the PP (a) and PP/PMMA separator (b) during discharge process™';

(¢) Schematic illustration to depict the function of each separator on the formation of Li metal dendrites™"
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Figure 5 (a) Schematic of a TA/PEI-PP separator™” ; (b) Schematic of a TA/FellI-PP separator-*" ;
(¢) Schematic of the preparation of DF-GPA separator by coating graphene and nano-alumina particles on both sides of

PP separator[m
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Figure 6 (a) Illustration of the preparation method and reaction mechanism of the PP-g-PAA separator; (b) Schematic of
lithium-sulfur battery with PP-g-PAA separator, in which the polysulfide anions are limited in the cathode side’*!;
(c) Schematics showing Li deposition on an electrode with a PP separator. Because of the stronger electrical field,
Li ions will aggregate near the protuberant tip, leading to the formation of Li dendrites; (d) Schematics showing Li
deposition on an electrode with a GO-g-PAM@PP separator. The GO-g-PAM molecular brushes with a
large quantity of polar functional groups (C = 0, N—H) provide high-concentration functional sites for the efficient

adhesion and homogeneous distribution of Li ions at the molecular level, giving rise to dendrite-free uniform Li deposition™**
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Figure 7 SEM images of the (a) pristine PP separator and (b) silicone modified PP separator;

(¢) Cross-sectional SEM image of silicone modified PP separator"
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Figure 8 (a) Schematic illustration of solid Li/CSE/LiFePQ, battery; (b) Solid-state LiFePO,/CSE/Li pouch

type cell and (¢) the cuted solid-state LiFePO, /CSE/Li pouch type cell*!
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Figure 9 (a) Schematic of the fabrication of the flexible and integrated a-Ti; C,-S/d-Ti; C, /PP electrode for Li-S batteries;

(b) Photographs of the PP membrane, d-Ti;C,/PP and a-Ti, C,-S/d-Ti;C, /PP electrodes (from left to right) ;
(¢) Photograph of an a-Ti;C,-S/d-Ti,C, /PP electrode under a bending state™*”
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Figure 10 (a) Schematic drawings illustrating the preparation of the all-in-one structure; (b) Cross-sectional SEM image of

the all-in-one structure; (¢) The optical images show that a “lotus light” was illuminated by two all-in-one soft-packaged
Li-S batteries in series under different bending states: initial flat, rolling, twisting, and folding states, respectively™*
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Abstract: With the development of the high-tech information era, we have put forward higher requirements for the
performance of secondary batteries. As one of the key components of the battery, the separator directly affects the overall
performance of the battery. The traditional commercial polypropylene separator has limited the performance of the battery
due to its low electrolyte wettability and poor thermal stability. Therefore. modification of the polypropylene battery
separator is an important method to obtaining a high performance battery. In recent years, researchers have modified the
polypropylene separators by surface coating, surface grafting and constructing multilayer structure to improve the
performance of batteries. This paper introduces the latest research progress of the modification of polypropylene separator.
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