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Polymerization of Vinyl Chloride Catalyzed by AlEt;~VO(OR)s
Cyclic Ester System

Shinichi IMURA
Akira AKIMOTO
Yujiro KOSAKA

The polymerization of vinyl chloride by AlEt;-VO(OR)s catalyst has been examined in the presence of

cyclic esters.

The chelate complex formed initiates the radical polymerization of vinyl chloride, giving

relatively low molecular weight polymers with a stereospecificity comparable to those of commercial ones.
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Table 1 Polymerization of Vinyl Chloride
Catalyzed by AlEt;-VO(OR)3s®

TEwt uopoge.  Polymn Yield  f
VOOR)s  (ime (hr) % Pn

VO(OEt)5

1 1 67 370
2 VO(OEt); 2 86 370
3 VO(OnBu); 1 86 460
4 2 90 460

VO(OnBu)s;

a) VC, 5 mf; n-hexane, 5 m{; AlEt;/VO(OR) 3=
1/1 (molar ratio); AlEts, 1 mole% on monomer;
polymerized at 30°C.
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Table 2 Polymerization of Vinyl Chloride
with  AlEt;-VO(OEt); in the
Presence of a Lewis base®

Eﬁgt Lewis base Yi,/ild Pn
5 Epichlorhydrin 64 370
6 Ethyl acetate 69 410
7 Isobutyl vinyl ether 65 350
8 y—Butyrolactone 70 470
9 N, N-Dimethylformamide 64 380
10 Dimethyl sulfoxide 50 330
1 —_ 67 370

a) VC, 5 mf; n-hexane, 5 m{; AlEt; /VO(OEt) 3=
1/1 (molar ratio); AlEts, 1 molef on monomer;
polymerized at 30°C for 1 hr.
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Fig. 1 Yield of poly(VC) versus Al/V  molar
ratio. VC, 5 ml: n-hexane, 5 mf; VO
(OEt)3, 0.5 mole? on monomer; (AlEt3) =
[y— butyrolactone]; polymerized at 30°C
for 1 hr.
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Fig. 2 Pn versus Al/V molar ratio. Polymeri-
zation conditions were the same as
Figure 1.
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Table 3 Effect of Cyclic Esters on the Vinyl
Chloride Polymerization Catalyzed
by AlEta—V()(oEt)ga)

Expt. Cyclic  Molar 'ratio  Yield

No. ester  (to AlEts) % Pn
11 — — 45 550
12 7-BL 0.5 49 640
13 7 1.0 67 620
14 ” 2.0 56 620
15 ” 3.0 50 590
16 B-PL 0.5 50 450
17 ” 1.0 59 400
18 V4 2.0 57 350
19 7 3.0 48 300

7-BL, 7-butyrolactone; B-PL, B-propiolactone.

a) VC, 5 mf; n-hexane, 5 mf; VO(OEt)3, 0.5
mole? on monomer; Al/V=2 (molar ratio);
polymerized at 30°C for 1 hr.
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Table 4 Stereorcgularity of Poly (vinyl chloride)
Obtained by Several Catalysts

Expt. No D635cm~1/D692cem™?
6 1.75
7 1.78
8 1.64
9 1.85
S5180 1.66
103EP-8 1.85
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