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Table 1 The Influence of molar mtio of Nd and a, ¢’ -dipyrid] on
molecular weight and distribution of PMMA

MNdf e, a’ -Dipyridyl
pymcy M, M./ M,

{molar ratio)

1 9.1x10* 2.27

2 15.8x 104 2.12

4 23.8x10* 2.17

PMMA, 70T, 6H, [Nd] = 2.0 x 10" ?mol/L, solvent: cyclohexane,
Al/Nd = 4{molar ratio), [MMA] =4.7mol/L
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Fig.1 '"H-NMR spectrum of PMMA
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Table 2 The influence of reaction condition on polymerization

Reaction Reaction Nd/e,a’- Catalyst
Yield
temperature time Dipyridyl concentrate %)
(C) (h) {molar ratio) [Nd]{mol/L) ¢
50 6 1 2.0x10°2 64,8
60 6 i 2.6x10°2 320
70 6 1 2.0x10°%  §9.2
80 6 1 2.0x10°2 556
70 5 1 2.0%x1072  T4.4
70 6 1 2.0x107%  89.2
70 7.5 1 2.0x10°2  92.5
0 [ 0.5 2.0%x107% 4.8
70 6 1 2.0x10°%  89.2
70 6 2 2.0x10°2  62.9
70 6 1 1.5%x10°2  57.8
70 6 1 2.0X10°2  89.2
70 [ 1 2.5x10°%  g82.3
70 [ 1 3.0%10°2  52.3

solvent; cyclohexane, Al/Nd = 4( molar ratio)
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Table 3 Influences of paradioxybenzene on the polymerization @g{-zﬁi T %ﬁg ﬂ fg,ﬂcjﬁj E EH g mE[S.S] *u m

Catalyst Yield( %) BTHECREHFR.
Nd(naph);-Al(i-Bu);-a, a”-Dipyridyl 89.2 ANBRINERE B LM F B =RT
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THE POLYMERIZATION OF METHYL METHACRYLATE WITH
Nd-Al-a, ¢’ -DIPYRIDYL COORDINATION CATALYSTS

FANG Jianghua, HUANG Shili, PU Bingyin, WANG Yonghong
(Department of Chemistry, Ningbo University, Ningbo 315020}
SHEN Zhiquan
( Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027)

Abstract The polymerization of MMA by coordination catalyst of Nd(naph)s-Al(i-Bu);-a, e *-Dipyridyl
was described in this paper. Characterization of the structure of the polymer is revealed by NMR and IR.
These studies revealed that the polymer obtained has mainly syndiotactic and shetero structures. Molecular
weight and distribution are studied by GPC. Coordinate mechanism was proposed for the MMA
polymerization by Nd-Al-a, ¢ "-Dipyridyl. Kinetic studies showed that the MMA polymerization rate is first
order with respect to monomer concentration. The apparent activation energy of MMA polymerization
reaction is 22.2 kJ/mol.

Key words Rare earth coordination catalysts, Methyl methacrylate, Polymerization kinetic, Coordination
polymerization



