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Composed polymer electrolyte based on OMMT/ poly (vinylidene) fluoride —

hexafluoropropylene for Li-ion batteries

HU Yongjun*'?*, CHEN Baizhen®, LI Yibing®

(1. Department of Chemistry and Enviromental Engineering, Hunan City University, Yiyang 413000, China;
2. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract:  Montmorillonite was modified, and organo montmorillonite/poly ( vinylidene) fluoride — hexafluoropropylene
composed polymer electrolyte was prepared. Its morphologies and properties were characterized by scanning electron
micrograph and XRD. The electrochemical properties of polymer batteries were studied with the AC impedance and
charging -discharging test. The results show that the composed polymer membrane has rich micro-pores and exhibits
1.51 mS/cm of ionic conductivity at room temperature, and its electrochemical stability window reaches 5.5 V.
When discharging at 0. 1 current rate, the capacity maintenance ratio of the polymer battery prepared by LiCoO,
cathode material is 95. 3% after 50 cycles, and the polymer battery has excellent rate performance. By adding
OMMT into polymer electrolyte, the interfacial impedance of polymer battery is stable, and its cycling performance
is improved.
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(b) Solvent evaporation, 3% OMMT
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Fig. 3 SEM images of polymer membranes prepared by phase inversion and solvent evaporation

AL B 48 b, JE B PVDF — HEP £ 2 1) 15 b »
Ji R T V5 W ) o B A8 B AL o T S B R B 4
RVRFIEHE AT I OMMT, W] il 4% 1 B 4 4y i
FEFEAB A LI, X FEUEE OMMT 7E i fL i 72
W E] T OCEER .

2.2.3 R4& 4t XRD R 1E

5 e Y P, i O 2 5 B e R AR TR Y B TR RS K
REW /T 4k Bz gk S0 S, T X P AR
REVWM ST EAX, HI, W& TN OM-
MT fiJ5 PVDF - HFP ¢y XRD #7451 1& . WA 4.

M E AT A PVDF - HFP O i & FHEHE S IR
AR, 1620 K 18.4°, 19. 8°, 26.5°F1 38. 6 AL FE1E
BEOR B AT ST W, A3 9l 6 H: (100D (0200, (110,
021) fiT 5 1 bnAﬁm%ﬂﬁaia, 18.4° I
19. 8"MAT ST W ATh SR AFAE o (H WG D072 o Wi J3E W) I
55, 26. 5°F1 38. 6°4b Y 2 4\1??51%)@1%2&1%9@
I 55 BB 55 AR 1% . AW OMMT s H 5 2 i A R
G Bz g, BARIEEIW TR EYAS

Intensity / a.u.

PVDF-HFP/OMMT

W
10 20 30 40 50 60
20/()

&4 7sim OMMT Hi )5 491 XRD 47 5 &
Fig.4 XRD spectra of polymer with and without OMMT

MBS, M T A R LR RS, R A W)

JoETEHSE I,

A AR, TR T RS

FEL AR YR IR AL B B R B L O TR B R AR DAY

HLAEER,



¢ 58

Pt

=B H F R

AN, LR T OMMT n A B 4& WG
)/ XRD fif 5F &l . 45 B 78 fin A PVDF - HFP
JG . OMMT (437 5 e [l /N ff J5 10 B 3+ i BE W% A
TR, IR0 A B sifk . UiBHF4> PVDF - HEFP 4
TOAE A B S J2 Y B T 46 )2 B A R
1M HLIE AT RE &R 40 S WA B 2 & 2R T 0 8, Thixt
OMMT/PVDF - HFP & & R & Wi #4224
WA RN W] . R G WAL 200 CHIANERAL A E
B, TRmiik, B RL.

2.3 BRAYBEMBRAER

SIS AN R OMMT &5 5 (14 5 4 1) e 1 R 1)
PN 1, Horp 17 M ARG RS 05l 4 LR ke
i % RV 70 T 4

®1 AEOMMT SEMBRESYBMERNMES

Table 1 Properties of polymer electrolytes

OMMT
Sample mass
fraction/ %

Mechanical
strength /MPa

Solution
uptake /%

17 0 360 1. 26
2% 3 265 1.43
37 5 310 1.75
4% 8 290 1. 36
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