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Table 1 Influence of monomer ratio on meleic anhydride (MA) and seyrene (St} copolymer composition

{MA1/[St] {melar ratic) Yield (%) M, Copolymer fua Composition (%) fs,
2 38.3 1.12x10° 54.6 45.4
1 68.3 1.94 %107 53.3 46,7
0.5 35.0 1.53 % 10° 52.2 47.8

Al/Fe {molar ratio) = 4: total monomer concentration= 4mol/L ; 50T ;3h; solvent:benzene; [Fel=2.0x 10 Zmol/L
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Table 2 Influence of solvent on meleic anhydride Table 3 Influerce of third composition on  the
and segrene copolymerization copolymerization
Solvent Yield ( %} M, Third composition Yield (%) M,
Benzene 68.3 1.94 x10° a, o -Dipyridy 56.3 0.91 x 10°
Toluene 65.8 1.79 % 10° 8-hydroxy quindine 50.7 1.25 % 10°
THF 10.1 0.24 % 1¢° Pyridine 6.6 0.29 % 10°
Cyclobexane 15.4 1.19 = 10® Tetrachloro-methane £81.3 1.22%10°
Petroleum ether 6.3 3.45>10° Acetone 60.5 0.87 x 10°
Anisole 18.5 1.25% 1¢¢ No third composition 68.3 1.94 x 10°
Monomer molar matio 11, the others are same as in Monomer molar ratio 17 1, third campesition i 0. 1% monomer

Table 1 weight, sofvent :beiezene, the others are same as in Table 1
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Table 4 Influences of reaction conditions on the copolymenzation

Reaction Reaction time (h) AlfFe . corf;j:trlatl:as:ion T;:!e:fr:‘:i?:r Yield A_dn_
temperature {T ) (molar ratio) [Fe] (mol/L) (mol/L) (%) (x10°7%)
50 3 2 2.0x107F 4 69.3 1.70
50 3 4 2.0x10"? 4 68.3 1.94
50 3 6 2.0x107? 4 64.8 2.10
50 3 8 2.0x1072 4 63.9 2.32
50 3 10 2.0x107? 4 63.4 2.41
50 3 12 201072 4 62.4 2.68
50 3 14 2.0x1072 4 61.2 2.69
50 3 4 2.5x107? 4 71.2 1.86
50 3 4 2.0x107? 4 68.3 1.94
50 3 4 1.5x10°¢ 4 51.6 2.00
50 3 4 1.0x1077 4 28.3 2.12
50 3 4 0.5x1072 4 21.9 2.33
RT 3 4 2.0x107? 4 352 2 44
40 3 4 2.0%1077 4 49.1 2.18
50 3 4 2.0x107? 4 68.3 1.94
60 3 4 2.0%10°° 4 69.3 1.79
70 3 4 2.0x107F 4 75.3 1.60
50 3 4 2.0x107% 0.5 2.5 0.37
30 3 4 2.0x107° 1 10.6 6.53
50 3 4 2.0%107¢ 2 24.8 1.16
50 3 4 2.0%107°2 3 48.6 1.35
50 3 4 2.0x1672 4 68.3 1.94
50 1 4 2.0x107? 4 33.5 1.61
50 2 4 2.0x107? 4 49.1 1.80
50 3 4 2.0x10°? 4 68.3 1.94
50 4 4 2.0x107¢ 4 72.4 2.16
S0 5 4 2.0x 1072 4 79.6 2.31

Solvent: benzene:; monomer ratio: 1:1; RT: room temperature
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Fig. 2 Dependence of copolymer vield on the
TeAction e
Moromer molar ratio =1:1; T = 60°C ; the others

are same are in Table 1
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Fig. 4 Dependence of copolyimerization rate on the reaction
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Fig.3 Dependence of copolymerization rate on the
catalyst concentration
Monomer molar ratio= 11, the others are same as in

Table 1
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Table 5 Influences of paradihvdroxybenzene on the copolyomerization

Catalyst Yield( % )
Felacac),-Al(i-Bu); 68.3
Felacac);-All 7-Bujs + paradihydroxybenzene 67.5

The paradihydroxvhenzene is 0. 1% monormer weight; monomer ratio 171 the others are same as in Table 1
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ALTERNATING COPOLYMERIZATION OF STYRENE AND MALEIC
ANHYDRIDE WITH Fe-Al COMPLEX CATALYST
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SHEN Zhiguan
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Abstract  The characteristics and product structure of alternating copolymerization of
styrene with maleic anhydride catalyzed by Fe(acac);-Al(i-Bu); are presented and discussed
in the present paper. The copolymer was characterized by IR and elementary analysis. The
copolymer is a product of high alternation. Maleic anhydride and styrene are 53.3% and
46.7%, respectively in the copolymer. The copolymerization can be realized in the solvents
such as aromatic hydracarbon and alkane. The yield is higher in aromatic hydrocarben than in
the others. The third composition exerts a great influence on the copolymerization. Molecular
weight and yield of copolymer are lower with the third composition of a, a -dipyridel, 8-
hydroxy quindine, pyridine and acerone than that without the third cmposition. The yield of
copolymer is higher with the third composition of tetrachoro methzne than that without the
third composition. Molecular weight of copolymer increases as Al/Fe molar ratio increases.
But the vield of copolymer dereases as Al/Fe molar ratio increases. The suitable Al/Fe molar
ratio is four. The vield of copolvmer increases and molecular weight decreases as
concentration of catalysts increases. The suitable concentration of catalysts is [Fe] =1.5x%
10" *mol/L. The copolymerization can be obtained at room temperature, however, the
increasing reaction temperature causes an increase of the copolymer yield and a drop of
molecular weight of the polymer produced. The suitable temperature is 50~ 60T . The yield
and molecular weight of the polymer grow with increasing polymerization time. The kinetic
studies indicate that the rate of copolymerization reaction is first order with respect to
monomer concentration. E equals 48 6 kl/mal. The reaction mechanism studies indicate
that the copolymerization reaction exhibits the coordinate mechanism.
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