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Fig.1 The molecular structure of ionic liquid AVImCI
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Fig.2 The micrographs of AVImCI/PVDF electrolyte films
irradiated with different doses
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Fig.3 DSC thermograms of irradiated AVImCI/PVDF electrolyte films with different doses
(a) melting curves; (b) cooling curves

AN SR IR S ) AVIMCI/PVDF  Hiff 5 5 1)
H Rl B2 (T ) PV 85 L B2 (TO) N3 1 TS o HLAAR o e
(1) T A1 T, 32 I8 5 W USG5 O 386 g 38 o, 17 6 AH
Fd, MISE RN 5 Bk B8 T34 AVImCL [IBH &+
RElE, BHBINAETFSERTREM Ay 78
) R m) FHE S e A 23 M9 N4 DX e AR R L 1

MNTTBE K AR SR, T A0 d. 53R 1342
e MIkERII K&, HMTREEN 4 TR, Z&lT
B VRARTE PVDF W44 % PVDF (1A HRAR R 1
K, WIR T 5 A 1 SR o

Bl 4 AN [ GRS 4R B S AVImCI/PVDF H
R BRI TGA 44T El(a)F1 DTG El(b).

F1 JRTEHEN AVIMCI/PVDF [E#) DSC iR
Table 1 DSC data of irradiated AVImCI/PVDF electrolyte films with different doses

& /kGy FERNRE T/ °C ZiiniRE T,/ C Rk AH /T-g! GERIE d. ) %

Dose Melting temperature Crystallization temperature Heat enthalpy Degree of crystallinity
0 165.70 131.74 43.17 41.23

20 166.29 133.78 43.62 41.66

60 167.83 135.82 46.04 43.97

100 168.74 136.45 44.86 42.85

200 169.92 136.90 40.94 39.10

Weight / %
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Fig.4

TGA(a) and DTG(b) thermograms of irradiated AVImCI/PVDF electrolyte films as a function of different dose

1: 0 kGy; 2: 20 kGy; 3: 60 kGy; 4: 100 kGy; 5: 200 kGy
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Table 2 lonic conductivity of irradiated AVImCI/PVDF electrolyte films with different doses

F& /kGy

HS%E g/ Scm!

-1
Dose Tonic conductivity lg(o/Sem )
0 8.19x107° -4.086
20 4.82x107° -4317
40 2.45%x107 -4.611
60 8.58x10° -5.067
100 432x10°° -5.364
200 3.53x1077 —6.452
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electrolyte films with different doses
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Study on radiation modification of ionic liquid/poly(vinylidene fluoride) electrolyte film

DONG Zhen'?® PENG Jing® ZHANG Xing® LI Jiugiang®
JU Xuecheng1 ZHAI Maolin'?  ZHAO Long3
!(Peking University Shenzhen Institute, Shenzhen 518057, China)

2 (Beijing National Laboratory for Molecular Sciences, Key Laboratory of Polymer Chemistry and Physics of Ministry of Education,
Radiochemistry & Radiation Chemistry Key Laboratory for Foundamental Science, College of Chemistry & Molecular Engineering,
Peking University, Beijing 100871, China)

? (Hubei Collaborative Innovation Center of Non-power Nuclear Technology, Hubei University of Science and Technology,

Xianning 437100, China)

ABSTRACT Radiation modification of the AVImCI/PVDF electrolyte films prepared via casting the mixture of
ionic liquid containing unsaturated double bond 1-allyl-3-vinyl imidazole chloride (AVImCI) and poly(vinylidene
fluoride) (PVDF) was investigated. The properties of AVImCI/PVDF electrolyte films were characterized by SEM, TG,
DSC as well as ionic conductivity and mechanical test. The results showed that AVImCI was polymerized or grafted
on PVDF chains under irradiation, contributing to the improvement of thermal stability for modified AVImCI/PVDF
electrolyte films. When the dose was 60 kGy, AVImCI/PVDF electrolyte films exhibited appropriate ionic
conductivity and excellent mechanical performance accompanied by tensile strength of 23.9 MPa and elongation at
break of 622%.

KEYWORDS Ionic liquid, Poly (vinylidene fluoride), Radiation modification, Electrolyte film
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