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Radiation-Induced Emulsion Copolymerization

of Tetrafluoroethylene with Propylene:

Osamu MATSUDA, Jiro OKAMOTO, Nobutake SUZUKI*,
Masayuki ITO

Division of Pirot Scale Research Station,
Takasaki, JAERI

(Received February 4, 1974)

Establishing the method of demulsification with high
polymer recovery and easy demulsifing operation, without
affecting the characteristics of the polymer is important
in connection with emulsion polymerization process and its
design.

Several demulsifing methods, i.e. evaporation, freeze-
thaw, mechanical, centrifugal, salt outing, acid or base
cracking, and solvent cracking were applied for the latex
obtained by radiation-induced emulsion copolymerization of
tetrafluoroethylene with propylene using anionic perfluoro
emulsifier FC-143.

The latex can be demulsified by all, but the mechanical.
High recovery of the copolymer is obtainable by evaporation,
acid cracking and freeze-thaw methods. The thermostability
of the copolymers obtained by evaporation, acid cracking and
salt outing method, however, are inferior to those of the
copolymers by the other methods. The solvent cracking and
the acid or base cracking methods do not require many hours;
besides, the operation is easy.

The evaporation, acid cracking and freeze-thaw methods
are suitable for small quantity of the latex such as in the
laboratory and the solvent cracking method is best suited to

the commercial scale process.

* Division of Research, Takasaki, JAERI (Present Div.)
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Table 1
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meghod

Demulsifing method

Evaporation
Freeze-thaw
Centrifugal

Mechanical
Salting out

Acid or Base

NaCl
Na2804
NaNO3
Na25203
CaCO3
MgSO4
ZnCl2
A12(SO4)3
AlCl3
Al(NO3)3
K2A12(SO4)%
cracking
NaOH

HC1

H2504

Solvent cracking

CH3OH

C2H50H

1—C3H7OH

n—C4H90H

t—C4H90H

Acetone

Recovery (%)
100.0
97.5

96.0

88.5
97.1
92.8

94.2
86.7
94.5
94.5
91.9
41.9

Recovery an operation of demulsifing

Operation

Long time and
large energy

Long time and
large energy

Long time and
large energy

Easy

Easy

Easy
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Table 2 Effects of demulsifing methods on the
thermal stability of C2F —C3H6 copolymer

4
Demulsifing methd Retention time(hr) at 300°C
in air until the reduced weight
of
5% 10% 15%
1 Evaporation 19 28 42
| Freeze-thaw ' 27 40 63
Salting out Nazso4 35 - -
MgSO4 15 27 52
ZnC12 15 27 52
A12(804)3 14 23 52
AlCl3 16 21 41
Al(NO3)3 16 21 41
K2A12(804)4 13 21 40
Acid or Base cracking
NaOH 35 55 -
HC1 25 45 -
HZSO4 17 30 55
Solvent cracking
CH30H ' 28 51 --
C H5 26 43 57
3 7OH 26 43 57
n—C4 9OH 26 43 58
t—c4 9OH 26 49 60
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