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This invention relates to a process of improv-
ing synthetic rubber and facilitating the working
thereof.

The kinds of rubber obtainable by synthesis
are produced as a rule by emulsifying in water
the monomeric substances to be polymerized or
mixtures thereof while adding the usual emulsi-
fying agents and catalysts, and then polymeriz-
ing them. The synthetic rubber latex thus pro-
duced resembles in many respects natural rub-
ber, Is like the latter made into sheets by coagula-
tion, washing, drying and rolling and constitutes
In this form, as smoked sheet or crepe rubber,
a raw material for the Industry concerned.

These synthetic substances differ, however,
from natural rubber not only in thelr properties
due to the chemical difference of their funda-
mental substances but also as to the usually con-
slderable cyclization of the molecules forming
during polymerization and being per se already
high-molecular. Due to the difference exlsting
between the chemical composition of thelr parent
substances and that of natural rubber and si-
multaneous heavy netitlng through cyclization,
these synthetic products show of course a dif-
ferent behavior than the natural product prac-
tically at every stage of subsequent working.
Particularly when crude mixtures are prepared
on the mixers and subsequently molded, synthetic
products are extraordinarily hard and require
therefore a greater expenditure of energy for
these operatlons than natural rubber. The uni-
formity of the mixtures found in natural rubber,
that is, the good distribution of the ingredlents,
is also attainable only with difficulty in synthetic
products. The measures hitherto proposed to
overcome these troubles, such as thermal or
chemical decomposition, improve matters to some
extent but fail to insure satlsfactory working.
The addition of softeners of different kinds gives
only partial rellef, apart from the fact that these
softening substances cah be added only in slight
quantities. Softeners of this class are added
during production of the compounds in the mix-
ing arrahgements, which stlll requires extraor-
dinarlly great amounts of energy at the begin-
ning of this step when the substances have not
yet been distributed In the polymerization prod-
uct.

As alds In working synthetlc rubber, the ex-
traction residues accruing In the refining of dif-
ferent mineral oil fractions with selectlve sol-
vents, the distillates thereof and also the corre-
sponding hydrocarbon mixtures, partly unsatu-
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rated and partly soluble in concentrated sulfurle
acld, obtalnable from the acid tars developed
during refining of crude olls with concenirated
sulfuric acid by neutralization or hydrolysis or
extractlon and, possibly, distillation have given
particular satlsfaction. Suitable for this purpose
are also the natural unchanged crude oils, a5 miri
olls and similar hydrocarbon mixtures, which
are especlally rich In substances tending to
resinify.

It has also been proposed to add these sub-
stances to the latices of the various sorts of
synthetlc rubber so as to provide & denser struc-
ture for the objects direcily produced from latex
under the usual processes,

It has now been found, according to the Inven-
tion, that by the folat coagulation of mixtures of
synthetlc rubber latices, or of dispersions of syn-
thetic rubber derlvatlves, and of the emulsions
of softening substances and by washing, drying
and rolling products are obtained that are adapt-
ed to a particularly high degree to serve as start-
ing materials for the rubber industry. Such
joint coagula representing Intermediate products
may be produced for instance by making use of
the possibly previously concentrated agueous dis-
perslons of the polymerization products of buta-
diene, its homologues and derivatives, or of the
mixed polymerization products thereof with vinyi
compounds, as styrene or acrylonitrile, of sim-
ilar ethylene and vinyl compounds and also of
the converslon products of allphatic dihalogen
compounds anhd alkall polysulfides. The poly-
merization products of methyl-butadiene, or 1so-
prene, which must be econsidered a homologue
of butadiene, are accordingly also Included in
this class.

In further accordance with the invention, the
additional substances to be used comprise the ex-
tracts or distlilates obtalnable by refining min-
eral oflls with selectlve solvents, as furfurole, sul-
fur dioxide, sulfur dioxide in mixture with or-
ganic solvents like benzene, ete., or from the acld
tars produced In refining with concentrated sul-
furic acld elther after neutralization with suit-
able agents or by hydrolysis with water, water
vapor, etc. These substances represent mixtures
of hydrocarbons partly unsaturated and partly
soluble In concentrated sulfuric acid. Sultable
for the process are also certain crude olls occur-
ring In nature, such as mirl oils, which are rich
in substances tending to resinify.

The common coagula can be prepared also by
adding the softening agents to the basic mate-
rials of synthetic rubber already during produg-
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tion, that Is, before the completion of polymer-
ization at the earliest, whereupon these mixtures
are completely polymerized, coagulated and sub-
sequently worked as usual. A substance may
therefore be added In the form of agqueous disper-
slons or emulsified already in the emulsion of the
polymerization products, in other words, it may
be added at any time between actual polymer-
ization and the prodyction of the coagula. The
quantities of the sdditional subgtances according
to the inventlon may vary within wide limits.
The application of the pracess accerding to
the Invention insures such fine distyibution of the
softening additions In synthetic rubber that
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working of the latter on the mixers is surprising-
1y facllitated even at the beginning of the mixing
operation. If softening to a particularly high
degree Is desired, the mixtures of substances thus
produced may be decomposed by known methods
prior to belng treated in the mixing arrange-
ments. It is even possible to subject the mix-
tures when still in latex form to a heat or chem-
ical treatment, for instance with the aid of oxi-
dring agents, and then to continue further work-
ing of the mixtures formed.
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