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Homopolymerizaticn and Copolymerization of Ethylene and Other

Vinyl Monsmers in Aqueous Solution of Silver Salt

Taiji Shibata
Toshiro Yoshida
Yujiro Kosaka

Polymerization and copolymerization of ethylene and other vinyl monomers were studied in aqueous solution

of silver nitrate with potassium persulfate as an initiator, and it was concluded that this method could be

applied only on the monomers which form m-complexes apparently with all silver salt in aqueous medium,

In the polymerization of ethylene, the polymerization rate and degree of polymerization were shown in the

following equations respectively,
Rp=K(M](I}0-6
Pn=K’ (M)(I)0-

In the copolymerization of ethylene and methylmethacrylate or vinyl chloride, ethylene and comonomer

polymerized separetely with two steps and the polymers obtained were homopolymers.
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Fig. 1 Polymerization apparatus
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Table 1 Acetylene in ethylene vs. unsaturate in

polyethylene obtained

Acetylene in ethylene Unsaturate in polymer
(ppm) A1400/A1370cm—!
56 1.7
27 1.9
6 1.9
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Table 2 Solubilities of ethylene in silver nitrate

aqueous soln. of various concentrations

AgNO4 Cone./C,H, desolved ApgNO;, inl Ag: C,H,
(wt-%) |in the soln. (g) | soln. (g) ‘(molar ratio)
e i i A ]
30 17 83 1:1.5
20 11 47 1:1.4
10 5 21 1:1.5
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Table 3 Solubilities of some monomers in 30 wt%
aqueous solution of silver nitrate

Monomers | C,Hy desolved Monomers |C,H, desolved-!
in the soln. in the soln.

Ag : Monomer Ag : Monomer
(molar ratio) (molar ratio)
ethylenet | 1:1.5 DEM#* negligible
Vinyl _
chloride T Styrene | negligible
vinyl negligible
acetate

MMA® | negligible

*DEM : diethylfumarate

+under 50 kg/cm?

o methylmethacrylate
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Fig. 12 IR spectra of the polymer obtained
in the attempt of copolymerization
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Fig. 13 IR spectra of the polymer obtained
at the earlier stage in the attempt
of copolymerization of ethylene and

MMA (1) and MMA homopolymer (2)
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