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Abstract : The reaction of methyl methacrylate-methacrylic acid (MMA-MAA) copolymer
with glycidyl methacrylate (GMA) in the presence of triethylbenzyl ammonium chloride as
catalyst has been studied and compared with that of methyl methacrylate-glycidyl methacrylate
(MMA-GMA) copolymer with methacrylic acid(MAA).

It was found that the addition reaction of MMA-MAA copolymer with GMA was in
good agreement with second-order kinetics. The plausible reaction mechanism was presented

on the basis of experimental data obtained.
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Table I. Acrylic Copolymers Synthesized under Various Conditions

Copolymer Mole ratio Epoxy content Acidity Polymer compo- Intrinsic
composition in monomer (eq/100g)in (eq/100g) in sition in mole P
(Sample No. ) feed copoymer copolymer ratio viscosity
MMA-GMA (1) 1:1 0. 4117 (242. 89) — 1:0.6998 0.45
MMA-GMA (2) 1:0.5 0. 2815(355. 23) — 1:0.3910 0.63
MMA-MAA (1) 1:0.2 — 0. 2311 1:0.3005 1.07
MMA-MAA (2) 1:0.4 — 0. 3212 1:0.4731 0.42
MMA-MAA (3) 1:0.5 - 0. 3979 1:0.6589 0. 37
MMA-MAA (4) 1:1.5 — 0.6394 1:1.7736 0.90

Monomer mixture containing the BPO was fed into benzene or toluene at a constant rate.
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Figure 1. Reaction of MMA-MAA copolymer with
GMA at 95°C. Copolymers No. ((J:1,
x:2 O:3 A:4). TEBAC: 1.6g, cop-
olymer : 40g, HQME : 1000 ppm to the we-
ight of GMA, DMF : 400ml.
Black symbols designate second-order plots
of the reaction.
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Figure 2. Effect of temperature on the reaction of
MMA-~MAA copolymer (No.3) with GMA
(C7:105°C, O :95°C, A :85°C). Copoly-
mer (No. 3) : 40g, GMA : 21. 86g, HQME :
1000ppm to the weight of GMA, TEBAC :
1.6g, DMF : 400ml.

Black symbols designate second-order plots
of the reaction.
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Figure. 3. Reaction of MMA-MAA copolymer (No. 3)
with GMA at various catalyst concentrations
at 95°C (V :0.4g, [1:0.82, O:1.6g,
A :3.2g). Copolymer (No.3) : 40g, GMA
:21.86, HQME : 1000 ppm to the weight
of GMA, DMF : 400ml.

Black symbols designate second-order plots
of the reaction.
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Figure. 4. The rate constant of the reaction as a fun-

ction of catalyst concentrations. Copolymer
(No. 3) : 40g, GMA : 21. 86g, HQME : 1000
ppm to the weight of GMA, DMF : 400m/.
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Figure 5. Determination of the order of the reaction
with respect to MMA-MAA copolymer (No.
3). GMA : 21.86g, TEBAC: 1.6g, HQME
: 1000 ppm to the weight of GMA, DMF :
400ml.
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Figure 6. Reaction of MMA-GMA copolymers with
MAA at 95°C. Copolymers No. (O:1, A
: 2). Copolymer : 40g, TEBAC : 1.6g, HQ
ME : 1000 ppm to the weight of GMA, DMF
: 400ml. Black symbols designate first-order
plots of the reaction.
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