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Talbe 1 The Influence of molar ratio of Fe and 8-hydroxyl quincline on

a molecular weight and molecularweight distribution of PMMA and PEMA
1 T 1.
0 ll 6 Fe/B-hydroxyl quinoline M, MM,
5 ( meolar ratio)
i 0.5 9.68 x 10* 2.39
PMMA 1 1.75 x 10° 2.15
2 4.02 % 10* 2.19
0.5 1.24 x 10¢ 4.50
s PEMA 1 2.18 x 10° 1.04
2 2.24 % 10* 5.57
b PMMA ,PEMA, 70T, [Fe] = 8.0 x 107 ? mol/L, Solvent: Petroleum
ether, Al/Fe = 8 (molar ratio}, [EMA ] = 4.0 mol/L; PMMA: 6 h;
PEMA: 8 h
b 2.2 Fe-Al-8-72 5 B Mk R fE{L MMA.EMA B
. '1 s B
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Fig. 1 'H-NMR spectra of PMMA(a) and PEMA(D)

Table 2 The influence of reaction condition on polymerization

Reaction Reaction Fe/8-hydroxyl quinoline Al/Fe Catalyst concentrate Yield (%)
temperature { T) time (h) { molar ratio) { molar ratio} [Fel{mol/L} PMMA PEMA
50 6,8 1 8 8.0x10°3 73.4 45.6
60 6.8 1 8 8.0x10°3 89.3 58.0
70 6,8 1 8 8.0x107° 91.8 70.8
90 6.8 1 $ 8.0x10°? 92.5 79.5
100 6.8 1 8 8.0x10°? 93.1 81.6
70 4,4 1 8 8.0x10°? 82.7 57.0
70 5.5 1 8 8.0x10°° 91.7 62.6
0 6.6 1 8 8.0x10°? 91.8 65.4
70 8.8 1 8 8.0x 10 ? 92.4 70.8
70 10,10 1 8 8.0x10? 93.3 72.5
0 6,8 0.5 8 8.0x10°°3 74.5 5.0
70 6.8 1 8 B.O0x107? 91.8 70.8
70 6.8 2 8 8.0x107? 71.0 59.8
0 6.8 1 8 4.0x10°? 71.6 61.6
70 6.8 1 8 8.0%x10°° 91.8 70.8
70 6.8 1 8 1.2x10°? 72.2 75.6
70 6.8 1 8 1.6x10"?2 54.3 56.0
70 6.8 1 4 8.0x 1072 77.2 35.0
70 6.8 1 8 8.0x107°} 91.8 70.8
70 6,8 1 12 8.0x1073 45.7 46.8
70 6.8 1 16 2.0x107° 40.9 33.2

Solvent: Petroleum cther, PMMA:6 h, PEMA:8 h
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Table 3 Influence of solvent on polymerization

Pewroleum )
Solvent Benzene Toluene THF Cyclohexane Anisole
ether
v
©dl%) 6 421 499 M2 91.8 46.2
PMMA
Yield( %
©d(%) o3 s66 540 583 70.8 46.6
PEMA

Catalysts: Fe:8-hydroxyl quinoline: Al = 1:1:8{ molar ratio) . the others

are same as in Table L.

Table 4 Influence of third composition on the polymerization
8-Hydroxy

Third composition quinoline Pyridine Acetone
Yield{ % ) PMMA 91.8 56.9 60.7
Yield( % }PEMA 70.8 43.1 38.4

Fe/ Third composition = L { molar ratio} ,the others are same as in Table 1.
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Fig. 2 Dependence of pelvmer yieid on the reaction time
[Fe.=8.0x 1077 mol/L, [MMA, [EMA] = 4.0 mol/L, Solvent:

Petroleum ether, Catalysts: Fe:8-quinoline : Al = 1:1:8( molar ratio}
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Fig. 3 Dependence of polymerization ratio on the reaction
temperature

a) MMA; b) EMA
[Fe] =8.0x 1073 mol/L, [ EMA] = 4.0mol/L, Solvent: Petroleum
ether, Catalysts: Fe:8-quinoline: Al = 1:1:8{ molar ratio}
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THE POLYMERIZATION OF METHYL METHACRYLATE,
ETHYL METHACRYLATE WITH Fe-Al-8-HYDROXY
QUINOLINE CATALYSTS

FANG Jianghua, HU Futao, WANG Yonghong, YANG Kefang
( Departmert of Chemistry , Ningbo University , Ningbo 315211)

Abstract The polymerization of MMA and EMA by using a catalyst of Fe(acac)}3-Al{ i-Bu)3-8-hydroxy quinoline
was investigated . The structure of the polymers is characterized by using NMR and IR techniques. The polymers
obtained have mainly isotactic and syndiotactic structures. Molecular weight and its distribution were studied by
GPC . The polymerization can be realized in solvents such as aromatic hydrocarbon and alkane. The yield is higher in
alkane then in the others. The suitable Fe/8-hydroxy quinoline molar ratio is unity . The suitable Al/Fe molar ratio is
eight. The suitable concentration of catalysts is TFe]l =8.0 x 107° ~ 1.2 x 10" mol/L. The increasing reaction
temperature causes an increase of the polymer yield. The suggested temperature range is 70 ~ 90°C . Kinetic studies
show that the MMA and EMA polymerization are reactions of first order with respect to the monomer concentralion.
The apparent activation energies of MMA and EMA polymerization are 36.3 kJ/mol and 46.4 kJ/mol, respectively.
Key words Fe-Al-8-hydroxy quinoline catalysts, Methyl methacrylate, Ethyl methacrylate, Polymerization kinetic



