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Studies on Polymerization of N-Substituted maleimides IV.

Radical Copolymerization of Vinyl chloride and
N-Substituted maleimides

Tsutomu OisHl and Tadashi KiMuRra

Abstract

Copolymerizations of vinyl chloride (VC) and N-substituted maleimides (RMI) were carried out at
60°C by using azobisisobutyronitrile as an initiator in tetrahydrofuran. It was found that copolymers
contained more RMI than VC, not being concerned with monomer compositions. The monomer reac-
tivity ratios were determined, and from these values, Q and e-values for RMI were calculated. In
consequence of thermal analyse§, these copolymers were decomposed at 300~350°C in nitrogen.
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Table 1 Abbreviations, melting points and elementary analysis of N-substituted maleimides
mp H (%) C (%) N (%)
Abbreviation
co Calcd. Found Calcd. Found Calcd. Found
CHMI 85~86 7.31 7.32 67. 02 67. 20 7.82 7.67
BZMI 68~69 4, 85 4,91 70. 58 70. 80 7.48 7.48
PhMI 90~91 4,07 3. 80 69. 36 69. 41 8.09 7.89
p~APhMI | 159~160 3.92 3.77 62. 34 62. 66 6. 06 5. 88
NMI 116~117 4. 06 4,08 75. 32 75. 04 6. 28 6. 56
ANMI 178~179 3.94 3.90 68. 32 68. 24 4, 98 4. 90
FMI 181~182 4.24 4, 32 78. 15 78. 14 5. 36 5. 04
AFMI 219~220 4. 10 3.99 71.47 71.76 4.39 4.55
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Table 2 Solution copolymerization of N-substituted maleimides (M,) and VC (M,) in THF 60°C

Monomer M, Time Conversion | N-Analysis d(M,) 7,5/ C¥
M1 (mol %) (min.) (%) (%) (mol %) (dl/g)
16.7 15 17.7 5.19 40. 8
30.1 15 14.9 6. 12 55.7
CHMIY 40.8 15 15. 4 6. 27 58.5 0.18
52.7 15 14.4 6. 51 63. 8
66. 1 15 13.4 6. 88 72.0
17.2 15 22.0 5. 38 46. 1
37.8 15 21.3 5. 98 57.1
BZMI® 49.7 15 20. 5 6. 34 65. 0 0.14
72.0 15 24. 9 6. 44 67.4
93.8 15 24.9 7.03 83.9
13.2 15 19.3 6.17 53.7
42.8 15 ©10.5 6. 46 58.9
PhMIY 56. 1 15 8.9 7.02 70. 4 0.20
54.2 15 10.0 7. 00 69.9
61.9 15 9.6 7.62 85.5
20.0 15 25. 6 4. 61 46. 3
31.9 15 20. 2 5.31 65. 8
p-APhMI® 34.6 15 35.3 5. 40 69.0 0. 14
52.9 15 36. 0 5.31 65. 8
75.5 15 42.9 5. 08 58.4
24.6 60 2.3 4.57 43,0
44.3 60 2.6 4.79 47.6
NMI?® 53.6 60 2.4 4. 82 48.1 0.13
63. 8 60 2.9 5. 05 53.6
7.7 120 5.2 5.19 57.3
9.5 30 2.1 4.01 47.9
16. 2 30 8.4 3.52 34.9
ANMI® 34. 2 30 5.3 4.00 47.6 0.11
54.2 30 3.0 4. 06 50. 6
70. 1 30 7.2 4.35 60. 6
13.0 55 11.6 4,23 47.2
30.0 28 12.6 4.30 49,2
FMIP 41.0 14 5.8 4,66 59.9 0.14
75.0 16 2.2 4.73 61.4
85.0 17 4,2 4,62 64. 3
8.0 30 5.9 3.54 45.0
11.4 30 8.9 3. 68 50. 0
AFMI® 22.0 30 3.9 3. 64 48.8 0.13
56. 5 30 5.4 3.75 53.6
81.7 30 3.7 3.59 46.9
a) 7,,/C, C=0.1g/dl in THF at 30°C e) AIBN=6.82X107? mol/1, THF=10ml
b) AIBN=1.82X107? mol/1, THF=2ml £) AIBN=6.08X10"° mol/1, THF=10ml
¢) AIBN=1.82X107% mol/1, THF=5ml g£) AIBN=1.82X107% mol/1, THF=15m]

d) AIBN=3,04X107% mol/1, THF=5ml
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Fig.1 Copolymer composition curves of N-substi-
tuted maleimides (M;) and VC (M;) in THF
at 60°C
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Table 3 Monomer reactivity ratios for N-Substi-
tuted maleimides(M;) and Vinylchloride(M,)

Monomer | ORORS raio | o, | .
(Ml) r rp
CHMI .05 | 0.37 | 0.13 | 117
BzM1 0.28 | 0.0 - —
PhMI 1.26 | 0.062| 0.98 | 1.79
p-APhMI 0.27 | 0.054| 1.23 | 2.26
NMI 0.17 | 0.21 | 0.30 | 2.03
ANMI 0.17 | 0.23 | 0.27 | 2.00
FMI 0.14 | 0.095| 0.70 | 2.28
AFMI 0.0 0.0 — —
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