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2 2f: Poly(ethylene glycol) ethyl ether methacrylate, poly(ethylene glycol)diacrylate, lithi-
um salts ¥ 7}AA) 241 propylene carbonate®} ethylene carbonate& Alg-3td zpelxZsle 1
Ads e AZHAG. nEAEA e o LHEEE Hhadel Yol velsd ZrsH oY /)
AY E4E 228 of 2] thal 55 wi% H=vt HAF oAt 7had] 3 3 ethylene oxide
HHEGelof] thet glEolel Bu|rh 109 W o]AEEY} 1R Bgew 1 e 1.9x1073S/
cmelot. xjMAstE TRAAF Pl o]l2dr k= Vogel-Tamman-Fulcher equatione] w}
=& ewaEde Yeplgled, ol nExle] 2EEE] 2Foles olFd Fad dug @
O AL Edoh AME 2 EQY SR wil o)2dEEE 10°~107S/om Mol A tha 2}
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Ziwgxee] R A va] Bo} ARelr FE2E JYedArt. Linear sweep voltammetry
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ABSTRACT: UV cured polymer electrolytes were prepared from poly(ethylene glycol) ethyl
ether methacrylate, poly(ethylene glycol)diacrylate, lithium salts, and propylene carbonate
and ethylene carbonate were used as plasticizers. The ionic conductivity of the polymer elec-
trolytes was increased with the amount of the plasticizers but optimum content of the plasti-
cizers was about 55 wt% based on the weight of the polymer in the consideration of their me-
chanical property. The highest ionic conductivity was 1.9%x107*S/cm when the mol ratio of
ethylene oxide repeating unit to Lit was 10. It was found that the temperature dependency
of the ionic conductivity followed Vogel-Tamman-Fulcher equation, which indicates that the
segmental motion of the polymer chains acts as an important role in transportation of Li ion.
The ionic conductivity was varied with the kinds of lithium salts in the range of 103~10"*S/
cm. The polymer electrolyte with lower crosslinking density had more phase-separated struc-
ture and showed higher ionic conductivity comparing with the polymer electrolyte with
higher crosslinking density. From the result of linear sweep veltammetry, the polymer elec-
trolytes were shown to be electrochemically stable up to 49 V.

Keywords: polymer electrolyte, crosslinking density, ionic conductivity, VTF equation, linear
sweep voltammetry.
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Scheme 1. Synthetic scheme of polymer electrolyte
by UV curing.
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Figure 1. Ionic conductivities as a function of plasti-
cizer content : Cell configuration, SUS/UV-SPE (10,Y,
LiCl0,)/SUS ; temperature, 298K.
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Figure 2. Ionic conductivities as a function of EQ/
Li* mol ratio : Cell configuration, SUS/UV-SPE (X,55,
LiClO,)/SUS ; temperature, 298K.
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Figure 3. Temperature dependency of ionic conduc-
tivity of SPEs according to the EQ/Li" =10 and 18
Cell configuration, SUS/UV-SPE (X,55,LiCl0,)/SUS.
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Table 1. VTF Parameter Values of Figure 4
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Figure 4. Temperature dependency of ionic conduc-

tivity of SPE according to the different mol ratio of

PEGEEM to PEGDA :Cell configuration, SUS/UV-
SPE (10,55,LiX)/SUS ; temperature, 298K.
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Figure 5. Scanning electron micrograph of UV-SPE (10,55LiCI0,) with different mol ratio of PEGEEM to

PGEGDA :(a) 0: 100, (b) 33: 6,7 (c) 50: 50, and (d) 67:33.
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Figure 6. Temperature dependency of ionic conduc-
tivities of SPEs with various lithium salts : Cell config-
uration, SUS/UV-SPE (10,55,LiX)/SUS.
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