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Fig.1 IR spectrum of PMMA Nd-Al( i-Bu), Fig.2 'H-NMR spectrum of PMMA Nd-Al{ i-Bu),
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Table 1 Effect of Nd(O-i-Pr), on the polymerization of MMA

Catalyst Nd{(-i-Pr), Al(:-Bu), Nd(O-i-Pr)s-Al(i-Bu)s

Conv. (%) 0 33.14 55.10

M, (10%) 0 1.4 11.8
S-content { % )(IR) 0 58.0 72.0
S-content (% J{NMR} ] 58.5 74.7

A/Nd=10;[Nd]=2.9%x 10 *mol/L; [MMA] = 7.25mol/L; Toluene; 323K; 6h;5, syndiotatic
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Fig.3 GPC spectra of PMMA samples
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Table 2 Effect of various alkyl aluminium on the polymerization of MMA

AIRy AlE,Cl AlEt, Al(i-Bu)s
Conv.% 17.4 37.2 88.1
M, (10%) 41.0 28.9 27.3
S-content % (IR) 71.0 70.0 72.0
S-content % (NMR) 68.75 71.4 74.7

Al/Nd=10;[Nd]=2.9x 10" 2mol/L; [MMA] = 7. 25mol/L; Toluene 293K;17h
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Fig. 4  Effect of catalsyr, aging temperature on the Fig 5 Effect of DMSO on the polymerization of MMA
polymerization of MMA Al/Nd = 10; [Nd] = 1. 2 ¥ 107  mol/l; [ MMA] =
Al/Nd=10: [Nd] = 2.9 % 10 * mol/l; [MMA] = 7. 6.0mol/L Toluene; 333K;6h
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Table 3 Effect of temperature on the polymerization of MMA

T(K) 293 303 313 323 333 343
Conv®% 18.¢ 28.8 32.6 48.7 69.5 80.4
M, (10*} 50.0 52.9 52.6 39.7 21.6 16.2

A/Nd=10;[Nd1=2.9x 10" ?mol/L; [ MMA] = 7. 25mol/L; Toluene; 7h

RIFFFIGEREN, BE LA, TURER SR TRERTEET, 2454
THAMAK EHTREREEE B BRELANGSERGYS TR TR, THSER
iR EEE BRI, AR EETCHEPR TS L. HHE Ziegler Natta LR SR N
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9 RERENHF
RERENERERNFEE, L Arrhenius X R TLHE, KBERESR Y EES
A5 REHM NA(O—i—Pr); WIRER—R X R, RO R ELEERN 43.5KI/mol.
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STUDY ON THE POLYMERIZATION OF METHYL
METHACRYLATE BY COORDINATION CATALYST
NA(O-i-Pr);-Al(i-Bu);

SUN Junquan
( Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027)

Abstract  The polymerization of methyl methacrylate using Nd(O-i-Pr};-Al{(i-Bu);
coordination catalyst system has been investigated. The effects of various alkyl aluminiums,
the aging temperature of catalyst, the additive of DMSO and polymerization temperature
were studied in detail. It has been found that the highest conversion polymerization was
obtained with Al(i-Bu), as cocatalyst. Lower aging temperature of catalyst was favoured
incresse of both polymerization conversion and molecular weight of PMMA. 'H-NMR
spectrum of PMMA formed indicated that the most stereostructure of PMMA is syndiotactic.
Kinetic study showed that the rate of polymerization is first order with respect to monomer
and catalyst concentration. The activation energy of polymerization is 43.5 KJ/mol.

Key words Polymerization, Coordination polymerization, Rare earth catalyst, Methyl
methacrylate, Neodymium triisopropoxide



