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Abstract : Copolymer consisted of MMA and tBMA was synthesized by radical polymerization and
poly(MMA-co-MA) was prepared by selective hydrolysis of zer-butyl group. The obtained polymer
was coupled with epoxy functionalized PEO of various molecular weight to synthesize poly(MMA-co-
PEGMA) with different side chain length. The AC-impedance measurement shows 1.88x107°S cm™
of room temperature ionic conductivity fiom 48 mol% of MMA while 5.11x107% S cm™ was observed
in 82 mol% sample. In addition, there was an effect of PEGMA molecular weight on ionic conductivity
possibly due to the steric hindrance in grafting-onto coupling reaction. Finally, the polymer electrolytes
shows electrochemical stability up to 6 V at room temperature.

Keywords : Copolymer, Composition, lonic conductivity, Lithium-ion secondary battery, Solid poly-
mer electrolyte
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Fig. 1. Synthesis of poly(MMA-co-PEGMA) by grafting-
onto reaction.

Table 1. Molecular characteristics of poly(MMA-co-
fBMA)

Composition3
Sample (MMA: tBMA) (ke l\n/fgl")b MWDP
Mole(%) Weight(%)

M47 47:53 38:62 58 1.82
M48 48:52 39:61 60 1.96
M66 66:34 57:43 56 1.80
M82 82:18 76:24 56 2.02
M8l 81:19 75:25 57 1.96

“Calculated by 1H-NMR.
"Estimated by GPC using PS standards at 40°C in THF

47:530014 82:182 dtsiAl FA=om, Fig. 20
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Fig. 2. '"H NMR spectrum of poly(MMA-co-/BMA) in
CDCl;.
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Fig. 3. FT-IR spectra of poly(MMA-co-fBMA) (a) and
poly(MMA-co-MA) (b).
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Fig. 4. "H NMR spectrum of poly(MMA-co-MA), bottom,
and poly(MMA-co-PEGMA), up, in DMSO-dg.
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Fig. 5. GPC traces for poly(MMA-co-/-BMA)(MS8]1 in table
1), poly(MMA-co-MA) and poly(MMA-co-PEGMA).
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Fig. 6. Temperature dependant ionic conductivities of
poly(MMA-co-PEGMA).
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Fig. 7. Room temperature ionic conductivies of
poly(MMA-co-PEGMA) as a function of /BMA mole
fraction.
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Fig. 8. Linear sweep voltammograms at 25°C (scan rate
1 mV s! working electrode: stainless steel; reference and
counter electrodes: lithium metal).
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