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Table ! FEffect of different rare earth naphthenates an terpolymerization

Ln La Y Sm P G Er Nd

Yield (%)  49.5 459 47.1 448 448 43.3 46.2

[ 7i{dL/g) 0.69 0.69 0.7} 0.69 0.67 0.67 0.65
Conditions: Ln( naph), = 5.0 x 107% mol/L, [NPMI] = [MAn] = 2.25

x 107" mol/L, [S5t] =4.5x 10”" mol/L; ALn=6; 50T :2h
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Table 2 Influence of different ligands on terpolymerization

Lal, La(naph}, Laf acac), La(PhCO0); La( Py )a
Polymerization time(h) 2 3 2 3 2 3 2 3

Yield( % } 49.5 70.1 4§.3 48.7 37.5 46.4 32.9 35.1

[q](dljg) 0.69 0.64 0.59 0.60 0.58 0.58 0.52 0.62
Polymerization conditions are the same as in Table 1.

Table 3 Influence of alkylaluminum on terpolymerization
Alkylaluminum AlEL Al{i-Bu); Al(i-Bu),H
Polymerization time {h) 2 3 4 2 3 4 2 3 4

Yield( % ) 49.5 70.1 4.4 26.8 29.8 37.1 21.7 35.9 52.5

[ 5]{dL/g) 0.69 0.64 0.62 1.01 0.94 0.92 1.04 0.81 0.81
Polymerization conditions are the same as in Table 1.
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Fig. 1 Effect of Al/La molar ratio on terpolymenzation
La{naph); = 5.0 x 107 wol/L;4 h; other conditions the same as in
Table 1
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Fig. 2 Effect of catalyst concentration on terpolymerization
La{naph); = 5.0 x 1077 mol/L; other conditions the same as in

Table 1
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Fig. 3 Effect of polymerization time on terpolymerization

Polymerization conditions are the same as Table 1.
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Table 4 Effect of monomer ratio on terpolymenization

.

Table § Fractionation precipitation result of the tercopolymer

Element content Monomer fraction

Fraction (%) (mol% )

content{ % )
N C H NPMI St MAn

1 11.8 3.61 70.94 564 321 37.9  30.0
2 27.4 3.47 70.9% 5.75 30.5  38.9 306
3 39.2 3.34 7099 5.83 29.2 397 311
4 16.7 2.91 68.75 5.89 247 36.1  39.2
5 4.9 2.55 65.10 5.92 21.0 294 496

Monomer concentration (107 'mol"L™")

Ne Yield( %)} [7](dLig)
NPMI MAn St
1 2.25 2.25 4.5 49.5 0.69
2 2.2 4.5 2.25 37.3 0.40
3 4.5 2.25 2.25 34.9 0.37
4 3.0 3.0 3.0 42.8 0.46
5 1.5 3.0 4.5 38.6 0.68
6 1.5 4.5 3.0 9.1 0.53
7 io 1.5 4.5 38.2 0.57
8 3.0 4.5 1.5 24.2 0.32
9 4.5 1.5 3.0 40.0 0.36
10 4.5 3.0 1.5 28.4 0.25

La(naph); =5.0x 10 mol/L; AU/Nd=6;50C ;2 h
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Fig. 4 FT-IR spectrum of terpolymer

Polymerization conditions are the same as Table 1.
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Fig. 5 'H-NMR and " C-NMR spectrum of terpolymer
Polymerization conditions are the same as Table 1.
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Fig. 6 GPC curve of the terpolymer

Polymerization conditions are the same as Table L.
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Fig. 7 TGA curve of the terpolymer
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TERPOLYMERIZATION OF MALEIC ANHYDRIDE/STYRENE/
N-PHENYLMALEIMIDE BY RARE EARTH
COORDINATION CATALYSTS

LU Yanbing, SUN Weilin, SHEN Zhiquan
{ Department of Polymer Science and Engincering , Zhejiang University, Hangzhou 310027}

Abstract Terpolymerization of maleic anhydride, styrene and N-phenylmaleimide was studied using rare earth
coordination catalysts in toluene at 50°C. The dependence of terpolymerization on molar ration of catalyst
components , different rare earth element, catalyst concentration , polymerization time and molar ratio of monomers was
investigated in detail. Results showed that rare earth coonlination calalysts were favorable catalysts for the
terpolymerization of maleic anhydride, styrene and N-phenylmaleimide . A suitable condition for terpolymerization was
as followed: Ln{naph), =5.0% 10" mol/L,[NPMI] = [MAn] =2.25 x 10" mol/L,[St] =4.5 x 10™" mol/L,
Al/Nd = 6,50%C; 2 h. The terpolymer was primarily characterized by FT-IR, NMR and thermal analysis. The
terpolymer was shown to have high thermal stability.

Key words Rare earth coordination catalyst, Maleic anhydride, Styrene, N-Phenylmaleimide, Terpolymerization



