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Abstract: In this study, poly(methyl methacrylate-b-tert-butyl methacrylate) with controlled molecular weight and com-
position was synthesized by high vacuum anion polymerization and branched polymers, poly[methyl methacrylate-b-
poly(ethylene glycol) methacrylate], poly(MMA-b-PEGMA) were synthesized by hydrolysis and grafting-onto reaction.
Grafting-onto reactions had many steric hindrances and coupling efficiency decreased as the content of methacrylic
acid (MA) increased. As a result, the branched polymer contained both PEGMA and unreacted MA. Their relative
amounts affected the physical properties of the polymer and 7, was found to decrease as the amount of MA decreased.
Also, the formation of a complex by the introduction of lithium salt resulted in a decrease in flexibility and an increase
in the 7,. From the electrochemical investigation, good ionic conductivity was exhibited in polymer electrolyte having
low T,.
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Scheme 1. Synthesis of epoxy functionalized poly(ethylene oxide),
E-PEO.
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Figure 1. FTIR spectra of ECH, PEGME and E-PEO.
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Scheme 2. Synthetic procedure for poly(MMA-b-PEGMA) by
anionic polymerization and grafting-onto methodology.

Table 1. Composition of Block Copolymers

MMA : BMA
Mb
0/.\a 0/.\a n b
Run mole (%) wt (%) (ke/mol) MWD
caled. obsd. caled. obsd.

BC1 66:34 64:36 58:42 56:44 65 1.15

BC2 51:49 49 :51 42:58 40:60 63 1.12

BC3 39:61 36:64 30:70 27:73 57 1.09
“Calculated by 'H NMR. ‘Calculated by GPC relative to PS standards.
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Figure 2. GPC profiles of poly(MMA-b-BMA)s in THF at 40 °C.

——BCl

l BCI1-OH
|

j + I'J.'\IISU
(&)

(ap

ppm

Figure 3. 'H NMR spectra of poly(MMA-5-fBMA) in CDCl; (up)
and poly(MMA-b-MA) in DMSO-d, (down).
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Table 2. Coupling Efficiency of Grafting-onto Coupling Reaction for Poly(MMA-b-PEGMA)s

Poly(MMA-5-PEGMA)

Run - Coupling
M, caled. M, obsd. PEGMA MA MWD* efficiency (%)
(kg/mol) (kg/mol) (mol%) (mol%)
BCI-16 182 91 18 18 1.27 50
BC2-16 229 65 14 37 1.27 28
BC3-16 246 77 20 44 1.24 32

“Calculated by GPC relative to PS standards.
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Figure 4. GPC curves for poly(MMA-b-PEGMA) (BCI1-16) and
BC1 in THF at 40 °C.
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Figure 5. DSC curves of poly(MMA-b-PEGMA)s.
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Figure 6. Temperature dependent ionic conductivities of poly
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Figure 7. DSC curves for polymer electrolytes prepared from poly
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