2 A7 2 ¥g bHRLE 2026 43 A
© 54 Eco-industry Science & Phosphorus Fluorine Engineering %41 5% 30

S B AR SRR ¢
RIFEE CIGEEBSING FRIBHHERMEETT A

SRECE 7 %5*/\2 RAFME', 38 o', REF, BEHFIE’, MKAEA,
5'{: 57’ iﬂ}aﬂ‘ﬁ, %/{5\5‘%”’ }é ;E,‘—-‘_m

(1. FBIMRE AL T 240 HREE RN 5 TR ERM Gty , IR 5 450001
2. BRI IR R SR B AR R Saetbscit s, 1N B 250022;
3. IR ML TR T A A B A AR PR G288 =, W RN 450001 ;
4. PEBORRL TR BRI ARDFIE bR 67 G REEFEBE, dbat 1000135
5. RO KEE JHF2EBE S BRI LB L, g B 450001
6. RSP B A FRA R, KE: 3003505
7. BRI AR SR el BRI R R A IR EL IR S, K 300350)

[ ZE] RmALH (PVDF) REERYHEELZA B FH, KFHIRE B FREUAT O FTR, £
FEBAEMB TR BRABREAE TR E AN R. R, XFRETE-FRBARA B/ & AR TR
REFM, HATHESSAL, KFPHEKRRATPHRIREN, ALALMETPVDFOEREL, ZRBLEH
EJ\%#’J% TESAIRARRIF AL . DA FINRE AR @ B S AL AR 00 = K Rk ERARERBE

SATEFM L . TR G IE A P AIE R S T AR A F PR AL B AR R ® (SED) Mded e, ol
ﬁkb@;‘ VST B MR M S 69 4F R U] B B AR AT o a9 4R TR ROR ;. AR @Ay &, MiE PVDF A
i #zwm ARG TAUSEL B EEARMAE A Fe b 2% o B0 R E A &, Fg it il “HURIER- B TSR BRI %
Ty hE W 28 5 I A5k S RAL Y R AR, B 2 BUE R0 R ki B AR IR AR AR 0 IRNR T, A3, Sk
FEEPVDF AEE SMB TR TFLRBET 24545 8% 334,
(KR RBRIH; EASMSE TR, ik, ROMWEMR,; BTk
[RESZEE] TQ115; TQ152 [SCHRFRETG] A [XEHE] 2097-4566 (2026) 03-0054-08

Research progress and modification methods of PVDF based quasi-solid-state sodium ion
batteries
BAI Hanshuo', DONG Mohan®>, ZHOU Lijun', GUO Kai', ZHAO Zhiqi’, HOU Yuehui’, YANG Zhendong®,
ZHANG Bohai®’, WANG Xiaodan’, WU Junfeng”’, TANG Bin"’

(1. Interdisciplinary Research Center for Sustainable Energy Science and Engineering, School of Chemical Engineering,
Zhengzhou University, Zhengzhou 450001, China; 2. Laboratory of Functional Micro-nano Material and Device, School of
Physics and Technology, University of Jinan, Jinan 250022, China; 3. Henan International Joint Laboratory of Laser
Technology in Agriculture Sciences, College of Mechanical & Electrical Engineering, Henan Agricultural University, Zhengzhou
450001, China; 4. Mining New Energy Research Institute (MINRI), Core Research Institutes for Coal, China Coal Technology &
Engineering Group, Beijing 100013, China; 5. Flavors and Fragrance Engineering & Technology Research Center of Henan
Province, College of Tobacco Science, Henan Agricultural University, Zhengzhou 450001, China; 6. Tianjin Lishen Battery
Joint-Stock Co., Lid., Tianjin 300350, China; 7. Key Laboratory of Advanced Energy Materials Chemistry (Ministry of
Education), Renewable Energy Conversion and Storage Center (ReCast), Nankai University, Tianjin 300350, China)
Abstract: Polyvinylidene fluoride (PVDF) and its copolymers have shown important application prospects in
the field of polymer electrolytes for quasi-solid-state sodium ion batteries due to their high dielectric constant,

excellent mechanical and electrochemical stability and wide electrochemical window. However, its low ionic
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conductivity at room temperature and unstable electrodes-electrolyte interface restrict its practical application in
high-security and long-life energy storage systems. In this review, the copolymerization characteristics, the
polymorphic structures, and molecular conformation of PVDF are systematically reviewed. Three main strategies
for improving the electrochemical performance of PVDF, including liquid environment regulation, introduction
of functional fillers and interface modification of positive and negative electrodes, are emphatically analyzed. In
the aspect of liquid environment, the effects of solvent optimization, residual solvent ratio regulation and
multi-functional additive synergy on the construction of stable solid electrolyte interphase (SEI) are analyzed. In
terms of fillers, the mechanism of interaction with the PVDF of active fillers and inert fillers and the
improvement effect of surface modification technology on dispersion are compared. In terms of interface
modification, the dual roles of PVDF in forming inorganic-rich SEI on the negative side and acting as a flexible
buffer layer on the positive side are described. The technical path of realizing the whole chain optimization by
constructing a multi-functional network of “mechanical enhancement-ion conduction-interface regulation” is
pointed out. Through the systematic comparison of modification strategies and the in-depth discussion of
performance improvement paths, it provides a system reference and idea support for the development of high
stability and high energy density PVDF based quasi-solid-state sodium ion batteries.

Key words: polyvinylidene fluoride (PVDF) ; quasi-solid-state sodium ion batteries; energy storage; polymer

electrolyte; modification methods
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Fig. 2 The ionic transport behavior in PVDF-based electrolyte with the varying LiFSI concentration and PC content
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