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Table 1 Polymenzation of NODMI by different catalysts*

Catalyst system Yield( % ) i J;} (dL-g~ ]
La{ Py )5-Al( i-Bu)} 56.7 0.34
La{naph};-Al{i-Bu)? 34.5 0.24
La(acac);-Al{ i-Bu}} 21.4 0.29

La( PhCOO);-Al( i-Bu)? 23.3 0.28
Nd{ Py )3-Al{ i-Bu), 54.1 0.33
Y( Py )1-Al(i-Bu), 48.7 0.36
Gd{ Py )5-Al(i-Bu s 53.2 0.29
Ln( Pyy )3-AL{ i-Bu), 50.6 0.31

La(Psr )5 trace -
Al(i-Bu), 18.4 0.31

“(Laj=1x%x10"? mol-L™', [Al] =8x 1072 mal-L"", [NPMI] =
[NODMI] = 5% 107! mol-L"', toluene, 60°C,6k
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Fig. 1 Effect of molar ratio of Al{i-Bu); 1o La{Py; )5 on
polymerization of NODMI

fLa)= 107 mol-L-', [NODMI] =5x 10"' mol-L"},
toluene, 60°C, 6 h
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Fig. 2 Effect of polymerization time on polymerization of
NODMI

(Eal = 107 mol* L', [Al] = 8 x 1077 mol - L7,
[NODMI] =5 x 107" mol-L™?}, toluene, 60°C
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Fig. 3  Effect of catalyst concentration on polymerization of
NODMI

{A1]/[La]l =8, [NODMI] =5 x 10™" mol-L™", toluene,
60C, 6h
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Table 2 Effect of temperature on polymerization of NODMI

Temperature () 30 40 50 &0 70

Yield {%) 21.4 37.3 48.2 56.7 59.1
{nldL-g™") 0.33 0.35 0.36 0.34 0.33

[lal= 1x10 2 mel:L™", [Al]=8x 1077 mol-L"", [NODML] = 5

x 107 mol-L™", teluene, 6 h
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Fig. 4 '"H-NMR spectrum of PNODMI in CDCl;

WsZEHM V-BEASKBRTERYRDM
AMEE BT, 1772 #1702 em ™' B BT F
B C—0 B9 45 IR 3 RUREE, 1390 om ™' 2 B K
REFR SR G N—C B A X B {8 4 3% 30 ) W 8% . 75
PNODMI i B o7, 72000 cm™ ' £ B T CH, HI58 HY
0 W i 7E B B B i P AR I A R IR

—C—H %5 #3918 51 % 3h 98 IR WO (£ 840 om ™' B
), RAERSEST VA S RE AR+
IR B DU T 25, B A R SE o T HF BB T B 0 07 =
HTRE R SEBIRERA R

i 1

J 1
4000 3200 2400 1600 800
Wavenumber (cm ™)

Fig. 5 FT-IR specirum of PNODMI
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Fig. 6 TGA thermogram of PNODMI
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POLYMERIZATION OF N-OCTADECYLMALEIMIDE WITH LANTHANUM
RARE EARTH COORDINATION CATALYST

LU Yanbing', SUN Weilin’, SHEN Zhiquan’
{' College of Chemistry and Chemical Eningeering, Hunan University , Changsha 410082}
(* Department of Polymer Science and Engineering . Zhejiang University . Hangzhou 310027)

Abstract Polymerization of ¥-Octadecylmaleimide was studied using rare earth coordination catalysts in toluene.
The dependence of polymerization on molar ratio of catalyst components, different rare earth elements, catalyst
concentralion , monomer concentration , polymerization time and polymerization temperature was investigated in detail .
The results showed that the rare earth catalysts were favorable catalysts for the polymerization of N-
Octadecylmaleimide. A suitable condition for the polymenzation was [La{Py)y] = 1 x 107? mol - L'
[Al(i-Bu),]1=8.0x 10" mol°L ™" ;[ NODMI] = 5.0 x 10™" mol-L™";60°C ;6 h. Characterization of the polymer
obtained showed that polymerization of N-Octadecylmaleimide proceeded wia opening the double bond in the
monomer molecules . The heat-resistant property of the polymer was investigated primarily. The polymer showed
excellent thermal stability. The thermal decomposition of the polymer proceeded wia a one-step reaction and no
substantial weight loss was observed below 350°C . The initial decomposition temperature { T..) was 360%C, the
maximum decomposition temperature { T,,,) was 441°C, and the residual weight at 500°C was about 3.4 wi% .

Key words Rare earth coordination catalyst, N-Octadecylmaleimide, Polymerization, Heat-resistant polymer



