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AlEty-Catalyzed Vinyl Polymerization and Copolymerization
with Epichlorohydrin

Shinichi IMURA
Akira AKIMOTO
Yujiro KOSAKA

The polymerization of methyl methacrylate and acrylonitrile initiated by a 1:1 complex of triethylalumi-
num and hexamethylphosphoric acid triamide (HMPA) has been shown to proceed through an anionic
mechanism. The complex also initiates the copolymerization of vinyl monomers with epichlorohydrin

The effect of HMPA/AIEt;s ratios on the polymer structures and yields was investigated.
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Table 1 Polymerization of Methyl Methacrylate
Catalyzed by AlEts and HMPA®

Expt. HMPA/AlEt; Yield

_ (3
No. molar ratio %
1 0.0 0 e
2 0.2 7 0.20
3 0.5 12 0.50
4 1.0 32 3.00
5

2.0 30 2.90

a) MMA, 5 mf; benzene, 5 mf; AlEts,
1 mole% on monomer; polymerized at 80°C
for 20 hr.

b) Measured in benzene at 30°C.

Table 2 Polymerization of Acrylonitrile
Catalyzed by AlEt; and HMPA®

Expt. HMPA/AIEt;

Yield

_ (nJ®»
No. molar ratio %
0.0 6 e
0.5 10 —
9 1.0 43 3.50
10 2.0 47 3.60

a) AN, 5 mi; benzene, 5 m{; AlEts, 1 mole?;
on monomer; polymerized at 80°C for 20 hr.
b ) Measured in N, N-dimethylformamide at 30°C.
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Fig. 1 Copolymerization of acrylic esters with
epichlorhydrin catalyzed by AlEts in the
presence of HEMPA. ECH, 5m{; acrylic
ester, 5m{; AlEts, 2mole% on total mon-
omer; polymerizized at 80°C for 24hr.
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Fig. 2 [n] values of <copolymers obtained in
Figure 1. Measured in acetone at 30°C.
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Fig. 3 Copolymerization of acrylonitrile with
epichlorhydrin by AlEt; in the presence
of HMPA. AN, 5m{; ECH, 5m{; AlEt,,
2mole?% on total monomers; polymerized
at 80°C for 24hr; [7] was measured in
N, N-dimethylformamide at 30°C.
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