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Fig- 1 The relation of monomer conversion and
copolymerization time

[NPMI + 5t] =0.30mol/L, T =60C ,DMF as solvent
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Fig. 2 The relation of copolymerization rate and

initiator concentration

[NPMI+ 5t] =0.30mol/L, T =60TC ,DMF as solvent
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Fig. 3 The relation of monomer conversion and

ocopolymerization time
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Fig. 4 The relation of copolymerization rate and

monomer concentration

[AIBN]=6.0 X 10 mol/L, T =60C ,DMF as solvent
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Fig. 5 In % versus time curves of NPMI-St

[NPMI+ St] =0.3mal/L, [ AIBN] = 6.0 X 16~ *mol/L;
DMF zs solvent: (@) 60T ; (ll) 70T ; (&) BOT

MRAEEDRB TS ELBIENERRS

EEEWEAFEL L Ink ¥ % B 3% % W 2%,

MEMRHBTREE NI BRAELEDRBRET
BEEZBEEHEUELRE Exormes: =
91.45k]) /mol; Enpmrse = 95.61kJ/mol; Enmpmis:
=99, 77k] /mol; Exmopmi.sc = 102 .30k] /mol.

Table ! The apparent copolymerization rate constant of four N-p-
substituted phenyl maleimides with St in DMF

Temperatl.lre k NCIPMI-Se kN’l’M]-St & NMPMI-5c k NMOPMI-5

() s™h (s™H (s (s™H
60 7.16<107% 5.33%107* 5.04x107* 9.75%10°*

T0 1.43x107% 1.83x1077 1.18x10°* 2.27x107*
80 1.43x10°% 3.98x1077 4.03x 1072 7.53x10°%

HEREEABRB T REIREE, A
P N RAEEDRBR VRS RZBELE
7% 1L 88 #9 M ¥ : NCIPMI > NPMI > NMPMI >
NMOPML i, XWX T CTCHEESUHHF
T, B YRR ER KK NCIPMI 5 St H3LRE
MIEERME XERER CTCESWH %K.

REFERENCES

NG~ Y L R e N e

[
-

Barrales-Rienda J] M, Gonzalez de la Campa J I, Gonzalez Ramos J. ] Macromol Sci Chem, 1997,A11(2) : 267 ~286

Otsu T, Tatsumi A, Matsumoto A. ] Polym Sci, Polym Lewt Ed,1986,24(3):113~117

Matsumoto A, Kubota T,Otsu T. Polym Bull,1990,24(5) ;459 -~ 466

Otsu T, Matsumoto A, Tatsumi A. Polym Bull, 1990,24(5) :467 --474

Aida H, Kimura M, Fukuoka A. Kobunshi Kaguku,1971,28:354~ 361

He Jidong( 1% 86 % ), Wang Juan( ¥ ¥ ), Li Sidong(# B %) . ] Founctional Polymers( 1 88 ¥ 5 F ¥ 11),1999,12(1):19
Mitsuhiko A, Hiroshi O, Kishichiro T. Jan Pat,CO8F,8% 62313.1989-03-08

Hajime S, Mikio K, Ichiro S. Jan Pat,CO8L,85 177067.1985-09-11

Yoshiaki N, Ichiro S,Masahiro S. Jan Pat,C0O8L,88 68657.1988-03-28

He Jidong, Wang Juan, Feng Bocheng. Petrochemical Technology & Application,1999,17(2):75~78

Cheng Haitao( B M5 % ) , Zhuang Qiyi( K& ), Xu Xiangming{ # ¥ 8 ) . Acta Polymerica Sinica( # 5+ F ¥ 3]) , 1988, (5) : 397 — 400



362 R a4 F 2 # 2000 4

STUDY ON THE KINETICS OF COPOLYMERIZATION OF N-p-SUBSTITUTED
PHENYL MALEIMIDES WITH STYRENE IN SOLUTION

HE Jidong
{ College of Polymer Science and Engineering , Qingdao Institute of Chemical Technology, Qingdao  266042)
WANG Juan
( Department of Chemistry , Qingdan University Medical College , Qingdao 266021}
LI Sidong

( South China Tropical Crops Products Processing Research Institute , Zhanjiang  524001)

Abstract With DMF as solvent, the kinetics of copolymerization systems of four N-p-substituted phenyl
maleimides with styrene in solution was systematically studied by means of dilatometry. The polymerization
rate equation of N-phenyl maleimide with styreneis R =k [1]12[M]. The polymerization rate of other N-
p-substituted phenyl maleimides with styrene were also a linear function of monomer concentration. The
overall apparent copolymerization rate constants and apparent copolymerization activity energy of the four
N-p-substituted phenyl maleimides with styrene were determined, which confirmed that the polymerization
activity of the four N-p-substituted phenyl maleimides with styrene decreases in an order as follows; N-p-
chlorophenyl maleimide, N-phenyl maleimide, N-p-tolylphenyl maleimide and N-p-tolyloxyphenyl
maleimide. The apparent copolymerization activity energy of N-p-chlorophenyl maleimide with styrene was
the smallest because the polarization difference between N- p-chlorophenyl maleimide and styrene was the
biggest. The result was in accordence with the theory of CTC complex, which provided the evidence of the
existence of CTC complex.

Key words N- p-substituted phenyl maleimide, Styrene, Copolymetization kinetics



