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Fig. 1 Infrared spectrum of polymer
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Fig.2 " C-NMR spectrum of polymer
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Fig.3 DTA spectrum of polymer
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Fig. 4 SEM images of copolymer films
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Table 1 The Influence of molar ratio of norbornene and tert-butyl methacrylate

on yield and copolymer composition

Monomer molar ratio Yield Copolymer Composition( molar % )
NB/TBMA (Wl %) i T
2/1 37.2 38.2 61.8
1/1 68.9 37.6 62.4
12 45.5 29.9 70. 1

Polymerization conditions; 7 h, Al/Fe =70: 1 (molar ratio), [Fe] =1.8 10~° mol/L,

Total monomer concentration =4 mol/L, Solvent: Toluene
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Table 2 Influence of temperature on polymerization

Temperature (°C ) Yield (wt% )

50 64.9
60 67.9
70 68.9
80 69.9

Polymerization conditions; 7 h,

Al/Fe =70: 1 (molar ratio) ,

[Fe] =1.8x107° mol/L,

Total monomer concentration =4 mol/L,

The monomer molar ratio =1: 1 Solvent: Toluene
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Table 3 Influence of catalyst concentration on polymerization

[Fe] mol/L Yield (wt% )
1.2x107° 62.0
1.8x107° 68.9
2.4x107° 57.3
3.6x107° 46.4

Polymerization conditions; 70°C, 7 h,

Al/Fe =70: 1 (molar ratio) ,

Total monomer concentration =4 mol/L,

The monomer molar ratio=1: 1 Solvent: Toluene
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Table 4 Influence of third component on polymerization

Yield (wt% )

Third component

1, 4-Dioxane 63.9

1, 10-Phenanthroline 63.1
Carbon tetrachloride 63.3
8-Hydroxy quinoline 61.0
o, a-Dipyridine 67.0
Tribenzylphosphine 62.7

Polymerization conditions; 70°C ,

[Fe] = 1.8 x10 7 mol/L,

Al/Fe =70: 1 (molar ratio) ,

Total monomer concentration =4 mol/L,

The monomer molar ratio =1: 1 Solvent; Toluene;

m( Third component)/m( monomer) =0. 1%
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Table 5 Influence of Fe/Al on polymerization

Fe/Al (molar ratio) Yield (wt% )

1: 35 64.7
1: 70 68.9
1: 105 69.9
1: 140 64.7
1: 210 62.7

Polymerization conditions; 70 °C,
[Fe] = 1.8 x10 > mol/L,
Total monomer concentration =4 mol/L,

The monomer molar ratio =1: 1 Solvent: Toluene
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Copolymerization of Norbornene and tert-Butyl Methacrylate
Catalyzed by Fe( acac), -Al(i-Bu),

HU Min-jie, YANG Jian-ping , ZHOU Guo-quan, GAO Hao-qi, FANG Jiang-hua
( Department of Chemical Engineering, Ningbo University of Technology, Ningbo 315016, China)

Abstract: The characteristics of copolymerization of norbornene and tert-butyl methacrylate by Fe (acac),-Al(i-

Bu); and the structure of the copolymer are presented in the paper. All polymerization reactions were carried out

under nitrogen atmosphere using syringe technic. The copolymer is characterized by IR, NMR and element analy-

sis. The copolymerization can be performed in the solvents such as aromatic hydrocarbon. The suitable Al/Fe molar

ratio is 70. The molecular weight distribution is M /M, =1.34, The molecular weight of copolymer is changed with

the change of yield.
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