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Radiation -Induced Emulsion Copolymerization
of Tetrafluoroethylene with Propylene

(Polymerization Formulas and the Conditions)

Osamu MATSUDA, Nobutake SUZUKI} Masayuki ITO
and Jiro OKAMOTO

* Pilot Scale Research Station, Takasaki, JAERI

{ Received December 7, 1973 )

The radiation-induced emulsion copolymerization of tetra-
fluoroethylene with propylene has been carried out in batch
operation to obtain data on the polymerization mechanism in
design of the reaction process. The polymerization
formulas and the reaction conditions were studied in detail,
The effects of emulsifier concentration and dose rate on the
pdlymerization rate and the degree of polymerization are
discussed in comparison with the Smith-Ewart theory.

The polymerization rate is proportional to the 0,26 th
power of the emulsifier concentration and to the 0,7 th power
of the dose rate, The degree of polymerization is
independent of the emulsifier concentration and the dose rate
above the critical micelle concentration, These results
differ from the Smith-Ewart theory, The difference is
presumed to be mainly due to the termination mechanism, i.e,
degradative chain transfer of the propagating radical to
propylene,

A reaction process in a semi-flow system is proposed,

It is concluded that the reaction should proceed feeding
continuously a gaseous C2F4—C3H6 mixture with high tetra-
fluoroethylene content at a high dose rate in order to obtain
the copolymer of high molecular weight at high polymerization

rate,
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Table 1 Holecular weight and ite distribution of two
kind of copolymers cbtained in emulsion
copolymerigation in the presence of mopdmer
droplets, |

Irradiation was carried out at room
temperature, in a doge rate of 2 X 104 R/hr
for 1% hrs. The molar ratio of CpFgq to CsHg
was 75/25 and 84g of the monomer mixture
with 3.0% emulsifier was used. The reactants

were stirred at & rate of 800 rpm.

Copolymer Yield ilolecular weight M/ fw
( ) Fn
& (x 104)
Latex . 10.0 . 8.1 %54
Non Latex ' 2.0 : 2.9 3,07

—1 '2_
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Number of particles {ml™" )
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Table 3 HNumber of polymer particles formed

at various dose rates

Emulsifier n ' Fumber of
concentration Dose rate polymer particles
{%) {R/hr) {particles/ml)
0.1 2 x 104 ' 3 x 10175
1% 10° 4 x 10173
2 % 107 ' - 3 x 1013
0.5 2% 10t 2 x 1014
1 %105 1 % 1014
2 x 107 1% 1014
1.0-3.0 2 x 104 2 x 1045
1 x 10° 4 x 1045
2 x 107 5 % 1012
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