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Abstract : In this study polymer electrolytes containing ethylene carbonate group which have
a high dielectric constant and poly(ethylene glycol) as branches were prepared by the Will-
iamson reaction between poly(ethylene glycol) methyl ether and block copolymers composed
of glycerol-1,2-carbonate and 4-chloromethyl styrene. Interestingly, the highest ionic conduc-
tivity of 1.75 x 10° S cm™ was observed from the polymer electrolyte having 7 mol% of eth-
ylene carbonate and the [EO]:[Li] ratio of 32:1. Moreover, it was found that the electrochemical
stability of polymer electrolyte was achieved up to 5.5 V because of the presence of ethylene

carbonate.
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GC(glycerol-1,2-carbonate, TCI) 2.01 g(17.0 mmol),
DMF 50 mL, NaH 1.3 g(54.2 mmol)< A7}tz
0°CollA 3AIZked wHHAZITE Th3 92 CMS(4-
chloromethyl styrene, TCI) 13 g(85.2 mmol)2 DMF
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Fig. 1. Synthesis procedure for VBCE monomer, poly(VBCE-co-CMS) and poly(VBCE-co-PMS).
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Fig. 2. '"H-NMR spectra of synthesized PCMS(D-1) and
poly(VBCE-co-CMS)s measured in CDCl;.
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Table 1. Compositions and Molecular Weights of PCMS
and Poly(VBCE-co-CMS)s

Calculated Observed
Run CMS GC mol %1 M,?
mmol mol% mmol mol% CMS VBCE (g/mol)
D-1 655 100 0 0 100 - 24000
D-2 852 83 17 17 95 5 13000
D-3 852 75 28.4 25 93 7 9400
D-4 852 67 42.5 33 86 14 6600

*Calculated by 'H-NMR
®Estimated by GPC using PS as standard samples at 40°C in
THF

VBCE®] O-CH,-C-o 333l 3.6 ppme] =9}
VBCE, CMSolH F522 7]k 6.3~7.5 ppmd]
a3 WAS vwste] JEHE ALt
FT2 D-1 AZS CMS GEZTHA (PCMS)EA] H]
wE 9sted A JeRYET, 3.6 ppmolA =7}t
ERA] ¢3-S & 7 Sttt olelst WPog Akt
Z4 2 oEE ﬁlﬂoﬂ FUE CMSeF GC (A
¥4 3 VBCEE X|$H)¢] )\I-EH Jo] oFS Table 19
L‘rE‘rlHi'iDP AA, FEFAL el FU"E CMS
9} GCY EBE 83:17, 7525 LB]AL67:33 o|X|wk
'H-NMRZ Al2H B]&2 747} 95:5, 93:7, 86:14%
A Tha ZelE Kol Qi) o)A FHE TR
oA Exlzko] & VBCERT} CMS7| ©aka] halo)

Al HEE] Rz sMEn. ez dE
PCMS 2 poly(VBCE-co-CMS)¢t PEGME7509]

Williamson RFS-S AASIHoH, whgof AMg-E 7+

Azl 4 = S Table 20 JERHTE RE 8F
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Table 2. Compositions for Synthesis of Poly(VBCE-co-
PMS)s

Ry PON(VBCE-co-CMS) (mmol) PEGME 750

Total CMS unit (mmol)
D-1-750 0.17 26.2 39.3
D-2-750 0.31 24.2 36.3
D-3-750 0.43 23.6 35.5
D-4-750 0.38 10.5 17.3
D3
. MWW
= D-3-750
z N
g
= !
2500 20IOO 15I00 IOIOO 500

Wavenumber (cm™)

Fig. 3. FT-IR spectra of poly(VBCE-co-CMS)(D-3) and
poly(VBCE-co-PMS)(D-3-750).
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Fig. 4. DSC curves of PEGME 750 and poly(VBCE-co-
PMS) measured at a scan rate of 20 °C min™.
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Fig. S. Temperature dependent ionic conductivities of
poly(VBCE-co-PMS)(D-3-750).

AAo] B Tye HoEth. X8 PEGME7500] aL
AR EY=EHEA S-5He] ¥slsle] D-1-7509] 7
$ 29°C, VBCEZ} =919 D-2-7500014 25°C, %
D-4-7500141 19°C7HA] ZHAskdT). o] D-1-7509]
4%, PCMS ©5 FEA 7] wZo =dH
PEGME7507} 24 & A48 & AL D-2-750
RE PEGMET750 Alolel VBCEZ} A5l A4 EA
< WEs] "ol o2 54L& VBCEZl 14
mol% EA3H= D-4-7509014 =2 @37 7P =A)
vttty & 4 Stk E3 D-2-7509F D-4-7509] A
§ °F -58°CelA T/t 2 =d PMSOA dlEe=
Ao g FAgE} o83 DSC 2= PEGME7502]
TYo] ddUE PES thA hH HoFE Ao
g & F Atk FE JRE IEAE =2 #3
Ae] ogal FhEY|o|Er el BlEo|e] Mgl &
o3 poly(ethylene glycol)®] Al EAlsh= ZAH
A2 F87FsA0] =) olEst 542 Ak



154 J. Korean Electrochem. Soc., Vol. 18, No. 4, 2015

1E-4
—— D-1-750
—e—D-2-750
—A—D-3-750

~ —v—D-4-750

g

Q

2

2 1E-5-

=

5

=

=

=]

(=}

E //’*"/'

1E-6 , . . ;
16 24 32 40

[EO] : [Li] ratio

Fig. 6. Room temperature ionic conductivities of
poly(VBCE-co-PMS)s as a function of [EO]:[Li] ratio.
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