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F9S ¥36h= P(VDF-HFP)A 2 11%-A}o] surfactant-assisted templating process® 333t WIZXE 2|~ ZnSE
FHsto] Tkl ZnS TAMIE 7= A AES Aol A A5 o] AEEE 25 et SAHEIT
I A, AR Znse] 7 S7HERS STk 53] 20 wi%ed) 25 wi% ZnSE EFeks A A5 A
2o 10 Sem™19] 452 o] HAEES BTk A 20 wit o1 Sl o] o4 o] LIt Flet
2| kit A w2 ZanSs) A A BEC] A4S XRD(x-ray diffractometer), DSC(differential scanning
calorimetry), TGA(thermogravimetric analysis), FT-IR(fourier transform-infrared spectrometer), SEM(scanning electron
microscopy), TEM(transmission electron microscopy)e ©|-&3to] FA3Fth, o] WETr Wit JFEAH e et
A SaFHA S8Ieltt.

Abstract — ZnS-polymer gel films were prepared with incorporating mesoporous ZnS synthesized by surfactant-
assisted templating process and poly (vinylidene fluoride)-hexafluoropropylene copolymer (P(VDF-HFP)) in order to
observe the variation of ionic conductivities according to the various weight ratios between ZnS and P(VDF-HFP). lonic
conductivities for each gel electrolyte were measured with increasing temperature. As a result, ionic conductivities
increased with increasing the amount of ZnS and temperature. In particular, the films with 20 and 25 wt% ZnS were
found that they possessed the high ionic conductivity of approximately 10 Scm™ at room temperature. However, above
20 wt% of ZnS, the enhancement of ionic conductivity was not observed. For the characterization of ZnS and the gel
electrolyte, XRD (x-ray diffractometer), DSC (differential scanning calorimetry), TGA (thermogravimetric analysis),
FT-IR (fourier transform-infrared spectrometer), SEM (scanning electron microscopy) and TEM (transmission electron
microscopy) were employed. lonic conductivities were measured by a.c. impedance method.
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Fig. 1. XRD patterns of the synthesized ZnS sample.
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Fig. 2. FT-IR spectra of (a) template-existed ZnS, (b) template-extracted
ZnS sample.

process® WXL HA ZnSE TAISIATH10]. ZnSe] S RIS
7] Y3l ZnS FEEHE XA 3 RS A Yl ok A
715 74 08 935 BEE 5= AckFig 1). F29] HE
S JCPDS 7F=S} Hlw R H 3702 7T ZnSe] (111), (220),
GlyHo R A1 T E<E §lo] ZnSHlo] $H:15] 3hd
S & ATk (1132 Hog) Al7|E 7]1%E Scherrer
2o Qxt F7)5 Axkst Ay $dE ZnSt oF 4.0 nm 2V|E
7HA a1 ASITH10-11].

JE ZnSellA] vz o] PO F AREE ODAS] A A ofF-
£ FTIR 23S o]43lo] gRlaHsitt, Fig. 2(a)ll VFERA
S AABHA] 92 ZnSE ODAS] A= C-H 2% 959 Ay}
E 2,900 cm™ 2] 937} 75| vERG W] Fig. 2(b)e] F
Hg AAgE ZnSelME I 327t A YERA] ottt ol €¢3E
4l 3y HEE o]83t d¥ ODA T30 433 ﬂlﬂﬂ‘}iﬂ—a
J8te}, B8 Zn-02] A1 -5 YERIE 430 em™ T4 9] 9=
P2 X Qoo ol dH wE A% 3 Sl FAMER Zn0
7} A=A ‘E%%kg S HojFm o]= XAl 3171 Aol F-alstci10].

7ZnSe] BEZ A= Fig, 52 SEM GAtelA & 4= 2150] 100 nm
A% 2719 9 ZEAEE0] R3S AUHA] ZofQl).
SATE SEM GTEO 2= 45 nm 21712 ZnSe] YA} =179} v
ZXHN FERE G T ATh wEbA F O B2 sl 9
e —}F Sl TEM= ©]83131 3L A3= Fig. 60l YEFITE TEM
3 nSe] Yz} 279} EeA F2E BT o T Fi
= Znsfé—, Y 2 ¥olE YERT ZnS uiel 4 v mE

E){,

o)

27]9] ojEo] TS o % rh10-11],
32, TR HEHY TEC| 54

P(VDF-HFP)Z| 2 Zald =52 A ZnSe] H7tazrt v
ilt 036"— ol 7] 95l 10, 15, 20, 25 wi%2] ZnSS 730
ho}"ﬂt} DSC9} TGA 41 %6 1 24 As= &

g 32 7} ZnSA skl w2 F3F-2] DScol| gk

i
"
r
m
i
E
L
k"#
£
5& [e)
)
[
N
>~
o
=
aa
N
3
=
>

0 wt% ZnS gel film

10 wt% ZnS gel film

15 wt% ZnS gel film

20 wt% ZnS gel film

Heat Flow (Exoup —)

25 wt% ZnS gel film

-30 0 30 60 20 120 150 180

Temperature (°C)

Fig. 3. DSC thermograms of the gel electrolyte films with various
amount of ZnS.
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Fig. 4. TGA thermograms of the gel electrolyte films with various
amount of ZnS.
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Fig. 5. SEM photograph of the synthesized ZnS sample.
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Fig. 7. SEM photographs of the gel electrolyte films. (a) 0 wt% ZnS,
(b) 10 wt% ZnS, (c) 15 wt% ZnS, (d) 25 wt% ZnS.
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