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Fig. 5  Absorption and retention rates of modified separator
coated with different proportions of MMT—PVDF

2.4 T
K 6 B T AN b 6] 5 i A 49 Kk - A1 PVDF i

4 il #5 1) MMT-PVDF/PP [ i 5 PP [ B8 AE A [l
TR ST RE . WE TR, PP BRAKTE 60 C #i%
THCE 1 h BRAERR A RSP IE AR, 78 120 °C SRR
WCE 1 h 4 %k 28%, 150 'C BREE R HCE 1 h Wi %
H 54%, HAE 150 'C PR FE | h )5 B F 648 i
B, M2 T, RSB A 9K R IR H & 1) MMT-
PVDF/PP [ E7E 150 C M55 FAE 1 h ¥IRE4E R4S
M RSHIE A, AN 2 Bl 2 TR B 00 T o B0 B i AR 1k
24 m(MMT) : m(PVDF)=5 : 5 i}, #£ 120 C 3155 F &
B h ZABEEEALE R 6%, 150 'C FRES FEFE 1 h
2 A B R A 0 4 R 9%, HLA ST $AE 1 K AR )
MMT £ & & W i 2 1 JE 5 ) MMT-PVDF = 4Efa
SER, KORIETE T 2 A WA i P RE o Bl Zh 255
PVDF FH & f45 Jin, MMT—PVDF/PP g JI5 () i B e [
i, 24 m(MMT) : m(PVDF)=3 : 7 i}, £ 120 'C 355 F
CE 1 h 2 A WA IR 2 1%, 78 150 'C FREE T
CE 1 h 2 AR 2R 13%, X & TR
() PVDF kil 8 TS WA K R, B T “ 4571”7
MG, FEE GWBEREZ RS, WG S NA
K& BB, 24 m(MMT) : m(PVDF)=7 : 3 i},
MMT-PVDF/PP [ B (1) $A e 45 28 82 -, 7E 120 °C 3%
THCE 1 h &2 A BB P 4 R 16%, 150 C 5
TCE 1 h A R B 4R 3R 18%, X & T3
AR 2 KR S A gk 7 AR, iR 1782
A W B TH 1 MMT-PVDF = 4k 54 2 454, FA% T %
ERm IR B L 28 LR, (R R AR S A i £
()82 4 bR B EL A LT PP R B A #0 RS e M, B A PR i
1A ) MMT-PVDF Yjfig)2 A Bl T 32 T2 7 Hu b )
oy I

3 Hihiksk

TN =R G B A RR A . R 1 AT
1, BA T IR TR B m(MMT) : m(PVDF)=5 ¢ 5 BE &8
i 2 TR M O S B SRR E T L TR PR TR RE 0 A, LR L
A LB R, I8 F) 95.39%, L PP RE R T T
66.47 H 41 i, X JE T HFREIE L T MMT-PVDF —
ekl . =R AR % 5 A B R RE BE B4 35 um A2,



%6

FLH, S50 SEIBAT AR /R i R L A SR A 0 O A R ) o 2 S R BE AT 5 -+ 111 -

Q00010000

(a) Fulici

60
p— PP
S50 —-= m(MMT):m(PVDF)=3:7
=== m(MMT):m(PVDF)=5:5
40 -~ m(MMT):m(PVDF)=7:3
£
30+
g
g(i 20+
10+
0+
25 60 90 120 150
WEE /°C
(b) Pl

B 6 %[ H i) MMT-PVDF 3B P WY B4 () 5 UK R (b)
Fig. 6 Thermal shrinkage picture of modified separator coated with MMT—PVDF in different proportions

£ 1 ANFE A MMT-PVDF 4755 20 b6 s 0 oAb 1 g
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Preparation and Performance of Montmorillonite Nanosheet/PVDF—
Polypropylene Composite Separator
KONG Jing, LI Yuheng, HU Yaqi, WANG Rui, CHEN Tianxing

School of Resources Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi, China

Abstract: Commercial polyolefin separators exhibit poor electrolyte wettability and severe thermal shrinkage, which are
not conducive to the safe and efficient operation of lithium—ion batteries. Using the unique crystal structure, good
wettability, excellent thermal and mechanical stability of natural minerals, coating raw mineral materials on the surface of
polyolefin separators is one of the methods to enhance the performance of the separators. The composite separator
(MMT-PVDEF/PP) was prepared by scraping coating method, and the mechanical properties, wettability, thermal stability
of the composite separator were investigated. The results showed that when the mass ratio of montmorillonite nanosheets
and binder in the coating solution was 5 : 5, a three—dimensional stabilized structure of MMT—PVDF was formed on the
surface of the composite separator. Compared with polypropylene separators (PP), the tensile strength of the
MMT-PVDF/PP composite separator was increased by 6 times, and the electrolyte uptake and retention rate were increased
by 24.93% and 96.7%, respectively. The composite separator can maintain a good dimensional morphology at 150 C for
1h with less than 10% shrinkage.

Keywords: lithium—ion battery; polyolefin separator; electrolyte wettability; thermal shrinkage
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