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Abstract . Phenoxyethylacrylate(PEA) was radically copolymerized with methylmethacrylate(MMA)
and methylacrylate(MA) in dimethylformamide at 60T, respectively. The compositions of the copoly-
mers were analyzed by nmr spectroscopy. The monomer reactivity ratios for the copolymerizations
of the two systems and Alfrey-Price’s Q and e values for PEA were determined as follows : PEA(1)
—MMA(2) : 1;=0.20, r,=195, Q;=0.59, e;=1.38, PEA(1) —MA(2) ; r;=1.05, =092, Q;=0.55, ¢,
=0.83. Also, the viscosity and thermal properties of the copolymers were measured. The inherent
viscosity and the glass transition temperature were decreased with increasing PEA content in the co-
polymers, and the heat decomposition temperature was scarcely varied with increasing PEA content
in PEA~-MA copolymer, but increased in PEA—MMA copolymer.
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Fig. 1. NMR spectrum of PEA-MMA copolymer in
CDCl; (monomer feed [PEA] : [MMA]=0.9:0.1 in
Table 1).
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Fig. 2. NMR spectrum of PEA-MA copolymer in
CDCl; (monomer feed [PEA]:[MA]=03:0.7 in
Table 1).
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Table 1. Copolymerizations® of PEA(1) with Two
Comonomers(2)

C
Monomer Feed Co;p;)girtr;s;b
Exp. No. ——————— Conversion ——————————
P M (M) [l [ma)

(mole%) (mole%) (wt. %) (mole%) (mole %)
PEA-MMA

1 300 70.0 5.0 16.6 834

2 45.0 55.0 33 26.2 73.8

3 60.0 400 5.0 352 64.5

4 750 250 30 459 54.1

5 90.0 10.0 6.2 71.8 282
PEA-MA

1 15.0 85.0 56 16.4 83.6
2 30.0 70.0 86 29.9 70.1
3 450 55.0 81 477 52.3
4 60.0 40.0 84 61.1 389
5 75.0 250 9.0 76.9 231

aRadically copolymerized in DMF at 60C in the
presence of AIBN.
® Analyzed by NMR spectroscopy.
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Fig. 3. Copolymer composition curves for PEA-MMA
(O) and PEA-MA(@) systems.
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Fig. 4. Kelen-Tudos plots for copolymerizations of
PEA-MMA(Q) (2=542) and PEA-MA(@) (e=0.67)
systems.
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Fig. 5. Relations between PEA mole fractions in PEA-
MMA(O) and PEA-MA(@) copolymers and their
inherent viscosities.

Table 2. Inherent Viscosities(7,) and Thermal Pro-
perties of the Copolymers

Copolymer
Sample Composition®® pot Tg Tde
[my] [m;] ) ©)
(mole %) (mole%)

PEA(1)-MMA(2)
1 16.5 835 160 666 400
2 333 66.7 145 557 405
3 475 525 142 366 415
4 63.8 36.2 1.15 186 420

PEA(1)-MA(2)

1 41.3 58.7 101 160 440
2 53.1 46.9 089 126 435
3 65.8 34.2 084 121 435
4 86.1 139 0.73 102 435

2 Prepared in DMF at 60C in the presence of AIBN.

® Analyzed by NMR spectroscopy.

< Measured with Ubbelohde viscometer in chloroform
(0.5g/dl) solution at 25C.

dGlass transition temperature analyzed by DSC.

¢Thermal decomposition temperature analyzed by
TGA.
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Fig. 6. DSC thermogram of PEA-MA copolymer (co-
polymer composition [PEA]: [MA]=413:58.7 in
Table 2).
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Fig. 7. TGA thermogram of PEA-MMA copolymer
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Fig. 8. Relations between PEA mole fractions in PEA-
MMA(Q) and PEA-MA(@) copolymers and their
thermal properties (glass transition temperature
and thermal decomposition temperature).
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