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The present invention relates to a new proc-
ess of polymerizing butadlenes-1.3 and to the new
polymerizates which are obtainable thereby.

It is known that the polymerization of buta-
dlenes-1.3 easlly results In the formation of
products which are Insoluble in benzene and re-
semble vulcahized rubher rather than the unvul-
canized product. In consequence thereof, the
working of these products on the roller and the
incorporation therewith of filling materials and
the Ingredients which are necessary for effecting
vuleanization is connected with considerable dif-
ficultles. Moreover, the mechanical properties
of the vulcanizates obtalned from such products
are materially impaired when compared with
those vulcanizates obtained from benzene soluble
polymerizates. In order to avoid these disadvan-
tages it has been proposed to effect the heat poly-
merization of butadienes-1.3 in the presence of
sulfur or certain sulfur containing compounds.
It is not dlsputed that certain improvements are
obtained thereby; however, by the use of these
additions the disadvantage ls involved that the
course of the polymerization is considerably re-
tarded; moreover, the presence of sulfur and the
said sulfur containing compounds may result in
the formation of undesired dimerle by-products.

It 1s the object of the present invention to do
away with these disadvantages and fo develop &
new process which allows one to polymerize bu-
tadienes-1.3 in a nearly quantitative yleld with-
out retarding the course of the reaction and with-
out involving the formatlon of products which
are Insoluble in benzene or of dimerle produects.
Other objects of our invention will be apparent
from the following description and claims,

It has been found that organic sulfur contain-
ing compounds which are soluble In the monom-
erfc products to be polymerized exert a remark-
able regulating effect upon the course of the
emulsion polymerization. Those sulfur contain-
ing products are preferred which contaln at least
2 sulfur atoms direefly connected with each
other, 1. e. organic disulfides. Examples for suit-
able regulators are dialkylxanthogendisulfides and
ditbenzolc acld ester)tetra sulfides. In most
cases an amount of less than 1%  of these regu-
lators (ecalculated on the amount of monoineric
products) 1s sufficlent to exert the desired effect;
in other cases somewhat higher amounts are re-
quired. Depending on the amount of the regu-
lators the resulting polymerizates either resemble
natural rubber or are of a more blastic nature,
the yield and solubility In organic solvents such
88 benzene belng excellent regardless of the
amount of such regulators. In this respect our
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new process 1s superior to the hitherto employed
heat polymerization in the presence of sulfur and
sulfur containing compounds, gince in the iatter
case the amount of the regulators must be care-
fully controlled if a good yleld is to be combined
with a good solubility of the polymerizates.

The new process can be applied to every poly~
merizable butadiene-1.3, the latter term belng in-
tended to comprise the unsubstituted butadiene
as well as the homologues and substitution prod-
ucts thereof such as Isoprene, 2-chiorobutadiene-
13 or 2-bromo-butadiene-1.3. As a matter of
fact, also mixtures of such butadienes with other
polymerizable compounds such as styrene or
acrylle acid nitrile can be employed. It is to be
understood that such sulfur containing regula-
tors are preferred, as have only a weak vulcaniz-
ing effect or no such effect at all.

The following examples llustrate the present
Invention without, however, restricting it thereto
the parts being by welght:—

Example 1

0.5 part of dlisopropylxanthogendisulfide dis-
solved in
69 parts of butadiene are emulsified in
200 parts of a 5% sodlum oleate solution con-
taining
0.3 part of ammonium persulfate.
After a several days’ shaking a soluble plastic
polymerizate is obtalned in a quantitative yield.

Exrample 2
0.1 part of diisopropylxanthogendisulfide dis-
solved In
52 parts of butadiene and
22 parts of styrene are emulsified In
200 parts of a 5% sodium oleate solution con-
taining
0.3 part of ammonium persulfate.

After & several days’ shaking at 30° and upon
coagulation there Is obtained in & nearly quen-
titative yield an easily soluble mixed polymerizate
which shows excellent mechanical properties.

Ezample 3

0.2 part of dilsopropylxanthogendisulfide dis-
solved in

47.5 parts of 2-chlorobutadiene-1.3 and

2.5 parts of 1l-phenoxypropeneoxide-2.3 are
poured into

50 parts of a 2% sodium oleate solution while
thoroughly stirring and kept at a temper-
ature of 20-30°. In g nearly quantitative
¥leld a benzene soluble polymerizate is
thus obtained.
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Ezample 4
0.4 part of diethylxanthogendisulfide dissolved
in

180 parts of 2-chlorobutadiene-1.3,
10 parts of acrylic acid nitrile and
10 parts of 1l-phenoxypropeneoxide-2,3 are
poured into
200. parts of a 2% sodium oleate solution.

On working up a seluble polymerizate is obiained
which can easlly be rolled and whieh o vulcaniz-
ing shows excellent mechanical properties.

Ezxample 5

0.1 part of di-(benzolc acid methylester) -tetra-
sulfide are dissolved in

47.5 parts of 2-chlorohutadiene-1.3 and

2.5 parts of l-phenoxypropeneoxide-2.3.
Thereupon this solution is emulsified In 50 parts
of a 2% sodium oleate solution. In a good yield
& soluhle polymerizate is thus obtalned whick can
easily be warked up.

Ezample 6

0.4 part of diisopropylxanthogendisulfide sre
dissolved n

180 partsof 2-chlorobutadiene-1.3,

10 parts of styrene and

10 parts of phenoxypropeneoxide;
thereupon thils solution is emulsified in 200 parts
of a 2% solution of di-isobutylnaphthalene sul-
fonate containing 6 parts of sodium lve. On poly-
merlzihg at 20-30° a soluble product is obtained
which can easily be worked up on the roller and
which on vulcanizing shows excellent mechanical
properties.
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Ezample 7
5 parts of butadiene and
25 parts of styrene are énulsified in
142 parts of water having dissolved therein

3 parts of sodium diisobutyl naphthalene
sulfonate

0.2 part of sodium hydroxide and

0.375 part of potassium persulfate.
Palpmerization is effected hy a 5 to 6 hours’ shak-
ing at 30°. The following table shows the yield
of soluble polymerizates obtained under the in-
filuence of varying amounts of tolyldi-sulfide as
regulator:

Yield of solable
olymerizates
n per cent of
the theoratical
amount

Amaunt of regulator in per cent of
polymerizable substances

it
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Examplg. 8
100 parts of 2-chlorobutadiene-1.3 are emulsified
in

100 parts of a 2% sodium oleate solution and with
the addition of
3 parts of 1-phenoxypropeneoxide-2.3.
Polymerization is effected by & 4 to 5 hours’s heat-
ing to 30°. The yield of soluble polymerigates 1s
8% even if only 1% of tolyltrisulfide is present
as regulator.
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