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This invention relates to heat-treating poly-
merization products of butadiene and its homo-
logues and mixed polymerization products
thereof.

According to a known process, the workability
of polymerization products of butadiene, its hom-
oclogues and mixed polymerization products
thereof with styrene and acrylonitrile is improved
by heating to temperatures of 120° to 170° C and
simultaneous partial oxidation by the air pres-
ent or other oxygen yleldlng agents. It is exclu-
sively due to this so-called thermal decomposition
that some products of this class can be practi-
cally utilized.

It has been found now that this process can
be improved by carrying out the heat treatment
of the polymerization products or mixed poly-
merization products in the presence of organic
difficultly volatile substances having a swelling
effect thereon, as the preferably polycyclic hydro-
carbons or hydrocarbon mixtures obtalned in the
refining of mineral oils and wholly or partly sol-
uble in concentrated sulfuric acid. The process
may be applled in the presence of air or of air
enriched by oxygen or inh an atmosphere of in-
different gas. Compared with the known addi-
tion of these substances to the polymerization
products mentioned after thermal decomposition,
the process affords the advantage of more intense
swelling and better distribution of the usually
tight particles of these products.

Particularly suitable in this respect are for
example the hydrocarbon mixtures obtainable
from the resldue accrulng in refining mineral

oils with concentrated sulfuric acid or selective :

solvents, Owing to their partly unsaturated
character, these hydrocarbons are Iargely soluble
in concentrated sulfuric acld and are separated
from the crude mineral oils either by sulfuric
acid or so-called selective solvents, as sulfur di-
oxlde, benzene mixtures, furfurole, etc., which
can be extracted from the residue mentioned
by neutralization and/or distillng. If selective
solvents are employed the hydrocarbons may be
applied directly after the removal of the solvents.

In the same way other high-boiling unsatu-
rated and/or polycyclic hydrocarbon’ mixtures
can be used according to the invention, and also
products contalning them in larger quantities and
occurring either in nature like miri oil of Borneec,
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rich in substances showing a tendency to resinify,
or obtainable by synthesis,

Additions of the class mentioned to the poly-
merization products or mixed polymerization
products during thermal decomposition insure not
only good workability but also preserve these
products to a considerable extent due to the
fact that access of atmospheric oxygen is ren-
dered more difficult. The quality of the vulcani-
zates made from products according to the in-
vention is not only maintained by the additions
but partly appreciably improved thereby.

As hydrocarbon mixtures of the kind specifled
have proved excellent aids, usable also in rela-
tively large guantities, to natural and synthetic
rubber and rubber like substances, their employ-
ment according to the invention 1s often par-
ticularly desirable,

Another important feature is that the temper-
ature and also the duratlon of the heat treat-
ment can be reduced in thermal decomposition
while using the substances mentioned. As under
existing conditions the decomposition tempera-
ture must be in the neighborhood of, say, 140°
C to have good effects, it will be understood how
valuable an agent is through which these con-
ditions which are quifte severe for the unstable
mixed polymerization products may be modified.

Dispersion of the hydrocarbons or hydrocarbon
mixtures to be added in 8 manner most favorable
to the performance of the process can be attained
by carefully mixing crumbs or bits of the poly-
merization or mixed polymerization products with
the hydrocarbon mixture, made thinly liquid by
slight heating, in a sultable apparatus. It is
further possible to bring about a particularly
fine dispersion of the hydrocarbon mixture in
the products mentioned by adding to emulsions
of the latter the hydrocarbon mixtures accord-
ing to the invention in emulsified form or emul-
sifying them therein and then coagulating this
rmixture, whereupon the coagulum formed 1s freed
by washing from most of the dispersing or emul-
sifylng agents and subjected to the usual subse-
guent treatment.

The following example has been found to give
good results:

Erample

A mixed polymerization product of butadiene
and styrene, known under the trade name
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“Buna-S,” was mixed in a sultable apparatus
with 15% of a product obtalned by neutralizing
an acld tar obtained by reflning heavy mineral
olls with concentrated HzSQ4 and subsequent dis-
tillation. The mixture was heated to 135° to
140° C for one to two hours In the presence of
alr, then homogenized on a roller and used for
preparing a mixture having the following com-
position:

Parts
Treated substance oo ______ 1,150
Soot, actlve e am 470
Zinc oxlde___ 47
Sulfur 1.8
Stearlcacld oo omeme 1.8
Vuleazit AZ... o 1.2

In a parallel experiment the synthetic rubber
alone was subjlected to thermal treatment and
the adJuvant substance mentioned, in accordance
with the usual practice, admixed only after the
thermal treatment of the synthetic rubber to-
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gether with the other additions. The prepara-
tion of a homogeneous mixture was in this in-
stance more difficult and consumed more time,

During the connecting heating in stages of
20, 30 and 40 minutes at 133° C the following data
could he observed:

Breaking
Reslstance
elongation
to fracture | o opratoh
Kg.jem.? Per cent
Normally decomposed substance____.__... 2 135 551
30 183 5
¢ 175 424
Bubstence treated accdg. to invention._ ____ 2’ 188 571
30 207 558
4 138 183

These data clearly show that the process ac-
cording fo the Invention ylelds vulcanizates of
higher value.

CARL ZERBE.




