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Copolymerization of Methyl Methacrylate and Methyl Acrylate
with Glycidyl Methacrylate

Toshiaki Tsuru, Shizuo Fuzisaki and Sunao MURATA

Abstract

As one of the ways to obtain high polymers which have chemical reactivity, copolymers
of glycidyl methacrylate with each methyl methacrylate and methyl acrylate were prepared using

benzoyl peroxide as free radical catalyst in bulk.

Monomer reactivity ratios for glycidyl methacrylate-——methyl methacrylate copolymerization, and

for glycidyl methacrylate—methyl acrylate copolymerization were respectively determined. Tke Q-

and e-values according to Alfrey-Pricr, were obtained from their monomer reactivity ratios in

the copolymerization with each methyl methacrylate and methyl acrylate.
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monomer ratio in MMA-GMA copolymerization

Mole % in monomer | Polymer, Polymer. . Epoxy / Mole % in polymer
No, time rate group :

M1 (MMA)| M2(GMA) | min wt % % / m1(MMA) | me(GMA)
1 88.89 11.11 20 3.5 ) 1_8.70 86.06 13.94
2 76.68 23.32 16 5.5 29.08 77.59 22.41
3 e 36.53 13 5.6 47.98 60.62 39.38
4 37.63 62.37 15 7.8 71.38 37.07 62.93
5 19.95 80.05 20 6.2 81.:65 25.27 74.73
6 13.89 86.11 21 3.6 83.84 21.48 78.52

Table 2 Copolymer composition with various

monomer ratio in MA-GMA copolymerization

Mole % in monomer | Polymer. Polymer. Epoxy Mole % in polymer
No. time rate group

Mi(MA) | M2(GMA) min wt% % mi1(MA) | mz(GMA)
1 93.62 6.38 180 5.5 1 23.14 - | . 84.57 15.43
2 | 86.91 13.09 36 12.2 ‘ 39.44 71.70 © 28.30
3 79.54 20.46 30 10.0 51.19 61.15  38.85
4 71.31 28.69. 24 11.8 58.26 54.17 45.83
5 52.40 37.60 -8 9.9 74.48 36.58 ‘ 63.42
6 41.54 58.46 28 10.0 88.27 31.16 68.84
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Fig. 1 Composition curve in MMA-GMA

copolymerization
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Fig. 2 Composition curve in MA-GMA

copolymerization

2.5 EFI)T-KIEMEI 1, r: 0¥t

2 v~ r, re it Fineman-Ross % iz

QU N+ U

Table 1, Table 2 D% 7 < —HUKH(F), 2V~

F (=) /f

F(f=1)/f=a+b(F2/f)

ri=b, re=—a

/

1 7 7 6E?/f

F(f=h/f

Plot Fig. 4 Fineman-Ross plot in MA-GMA
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Table 3 Monomer reactivity ratio

M, ’l M2 ‘ ri ’ re ‘rlr‘)

MMA l GMA | .0.73:0.04 ‘ 0.80:20.12 ‘ 0.58

MA ’ 0.30-20.01 I 1.30£0.10 | 0.39
(Bulk polymerization at 60°C)
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