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Vinyl Polymerization with Alkylboron and Carbon Tetrachloride

Catalyst
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The polymerization of vinyl monomers with the catalyst systems consisting of trialkylboron and carbon

tetrachloride has been investigated.
effective catalyst.

depending on the diluent employed.
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The tri-n-butylboron-carbon tetrachloride system gave the most

The rate of polymerization of methyl methacrylate was found to vary appreciably
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Table 1 Polymerization of Methyl Methacry
late with a Trialkylboron—Carbon
Tetrachloride Catalyst®

PO%\}I/gn.er BR, Yéld )
1 BEt, 24 2.40
2 BnBus 34 1.39
3 BHexs 16 1.41
4 Bos trace —

a) I\/I_MIPT5 mi; benzen; m{, 1 mole?; catalyst
on monomer: catalyst ratio of CCl,/BRy=1/1,
polymerization at 30°C for 20 hr.

Table 2 Polymerization of Vinyl Monomer
with BnBu;—CCl, Catalyst System?®’

Condition of .
Polymer Vinyl monomer polymerization Y';Id (7
h o

No. !
5 Vinyl chloride 0.1 21 0.07
6 Vinyl acetate 20 65 0.03
2 Methyl methacrylate 20 34 1.39
7 FEthyl acrylate 0.1 100 —
8 Styrene 20 2 —
9 Acrylonitrile 0.1 60 1.19

a) Vinyl monomer, 5 mf, benzene, 5 mf; 1 mole%
catalyst on monomer: catalyst ratio CCl;/BnBus

=1/1, polymerization at 30°C.
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Fig. 1 Plots of time vs. yield and time vs. [7].

MMA, 5mi; benzene, 5mi; 1mole%
catalyst on monomer; catalyst ratio CCly/
BnBus=1/1, at 30°C.
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Table 3 Polymerization of Methyl Methacrylate
at Various Temperatures®

Yield

Polymer

Polymerization
No. . temp., °C % (7]

10 +40 48 1.36

2 +30 34 1.39
11 —10 20 1.32
12 —20 9 —
13 —30 7 —
14 —78 2 —

aSMm:5 mf; b@éﬁg gmﬂ; 1_m:)-1.e% cata.gs.t.
on monomer, catalyst ratio CCl,/BnBusz=1/1,

polymerization for 20 hr.
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Table 4 Polymerization of Methyl Methacrylate
in Various Diluents®

Polymer Yield

No. Diluent % (7}
2  Benzene 34 1.39

15 n-Hexane 36 1.39
16 Tetrahydrofuran 2 —
17 Dioxane 3 —
18 Trioxane 6 —
19 Dimethyl sulfoxide 28 1.27
20 N, N-Dimethylformamide 28 1.25

a )/7 MMAV, 57mQ7‘, (iiiluierné,is Vn?QA; 717m04i7e7% catalyst
on monomer; catalyst ratio CCly/BnBus=1/1,
polymernization at 30°C for 20 hr.
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