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Synthesis and Thermostabilities of N —Substituted Maleimide Copolymers. II.

N —Benzylmaleimide Copolymers

Tsutomu OISHI, Masaaki MOMOI, Minoru FUJIMOTO,

Kenji KATOH and Yasumi KOINUMA

Abstract

In order to improve the thermostabilities of the common polymers, that is, polystyrene [poly (ST)] ,

poly (methyl methacrylate) [poly(MMA)] , and poly (vinyl acetate) [poly(VAc)] , N —benzylmaleimide

(BZMI) was copolymerized with ST, MMA, or VAc in the presence of azobisisobutyronitrile in benzene

at 60°C. The thermostabilities of the copolymers obtained were investigated by thermal gravimetric

analysis(TGA) and differential scanning calorimetric(DSC) measurements. The softening pointn. The

initial degration temperature, and the glass transition temperature of poly(BZMI-co-ST)s, poly(BZMI-co

-MMA)s and poly(BZMI-co-VAc)s could rise with increasing the contents of BZMI in the copolymers.
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Table 1 Result of Radical Copolymerization of BZMI (M,) with ST (M,) in Benzene at 60°C".

run M, in monomer Polym. Yield N-AnalysisM; in copolymer Mn®»  Mw/Mn”

time

No. wt% mol% h % % mol% x107*
6—0 100 100 5.0 95 7.29 100 1.96 20
6—1 1.3 0.7 5.0 24 0.55 4.2 3.70 5.2
6—9 .8 2.2 5.0 29 1.06 8.4 5.54 4.3
6— 2 8.6 5.0 5.0 34 1.94 16.3 4.06 16.0
6—3 16.8 10.1 5.0 46 2.91 26.1 6.91 9.1
6—4 30.8 19.9 5.0 65 3.69 " 35.1 4.93 4.4
6—5 54.2 39.7 5.0 89 4.48 45.4 20.2 3.0
6—6 64.4 50.2 5.0 99 4.64 47.6 22.5 3.8
6—7 72.7 59.7 5.0 97 5.07 53.9 13.8 4.4
6— 8 88.0 80.3 5.0 87 6.07 70.5 11.7 3.5
6 —10 91.0 84.9 13.0 97.3 6.44 77.4 4.1 10.2
6 —11 93.9 89.5 13.0 100 6.64 81.4 3.5 9.2
6 —12 96.5 93.8 13.0 96.4 6.92 87.2 3.4 9.2
6 —13 97.8 96.1 13.0 100 6.99 88.7 3.1 8.9
6 —14° 91.1 85.0 2.2 57.6 6.09 70.9 3.2 9.1
6 —15° 94.3 90.2 2.2 48.9 6.36 75.9 4.8 13.4
6 —16° 97.1 94.9 2.2 44.7 6.64 81.4 4.0 8.5
6 —179 98.9 98.1 2.2 34.4 6.83 85.3 4.0 13.2

a) (AIBN)=1.0x10"2mol/L, M, +M;=about 1.0g, benzene=2mL, b) By GPC,
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Table 2 Result of Radical Copolymerization of BZMI (M,) with MMA (M,) in Benzene at 60°C®.
run M, in monomer Polym. Yield N-Analysis M, in copolymer Mn® Mw/Mn®
time

No. wt% mol% h % % molY% X 1074
7—1 1.3 0.7 14.0 71.1 0.26 1.9 8.76 4.9
7—2 4.1 2.2 14.0 70.5 0.32 2.3 6.78 5.6
7—3 8.8 4.9 14.0 70.1 0.56 4.2 6.32 5.1
7—4 17.3 10.1 14.0 82.7 1.02 7.8 6.54 3.2
7—5 31.8 20.0 14.0 81.7 1.80 14.5 9.73 2.4
7—6 55.5 40.0 14.0 87.3 3.41 30.9 10.1 2.7
7—17 65.4 50.2 14.0 94.8 4.15 40.0 8.28 2.8
7-8 73.3 59.5 14.0 96.3 4.81 49.0 6.70 4.0
7—9 88.2 80.1 14.0 96.8 5.85 65.7 5.27 4.6
7—10 91.3 84.9 13.0 96.0 6.51 78.1 3.9 14.8
7-13 98.1 86.5 13.0 96.9 6.97 87.9 3.2 13.2
7 —14° 91.4 85.1 7.0 82.0 6.51 78.1 3.0 14.2
7 —15% 95.0 91.0 7.0 81.1 6.77 83.5 2.6 16.7
7 —-16° 97.8 96.0 7.0 83.6 7.05 89.7 2.8 14.3
7-17° 99.0 98.1 7.0 85.3 6.98 88.1 2.3 14.9

a) (AIBN)=1.0x10"*mol/L, M, +M,=about 1.0g, benzene=2mL, b ) By GPC,

¢ ) Benzene=4mL.

Table 3 Result of Radical Copolymerization of BZMI (M,) with VAc (M,) in Benzene at 60°C®.

run M, in monomer Polym. Yield N-Analysis M, in copolymer Mn” Mw/Mn®

time

No. wt% mol?% h % % mol9% x107*
8§-1 1.9 0.9 16.0 44.2 0.23 1.4 10.4 8.3
8 -2 3.8 1.8 16.0 47.3 0.52 3.3 13.2 4.7
8—-3 11.1 5.4 16.0 47.2 1.67 11.7 10.2 4.4
8—4 19.7 10.1 16.0 54.2 2.57 19.4 27.7 2.6
8—-5 36.4 20.8 16.0 65.7 3.79 32.1 28.0 4.8
8—6 59.6 40.5 16.0 83.0 4.97 47.6 14.9 4.2
8—17 68.7 50.2 16.0 86.7 5.02 48 .4 15.6 3.5
8—8 76.3 59.7 16.0 92.4 5.28 52.4 13.9 3.8
8—9 88.9 78.7 16.0 97.4 5.78 60.9 8.7 5.2
8 —10° 92.3 84.6 7.5 89.7 6.75 80.9 3.1 15.2
8 —11° 95.2 90.2 7.5 89.0 6.97 86.2 2.3 14.3
8 —129 97.6 94.9 7.5 83.5 7.14 90.5 2.4 13.0
8 —13% 98.3 96.4 7.5 78.2 7.04 87.9 2.5 15.1

a) (AIBN])=1.0x10"mol/L, M,+M,=about 1.0g, benzene=2mL, b) By GPC, c) Benzene=4mL.
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