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The present invention relgtes to improvements
in the plastifying of synthetic rubber-like mate-
rials.

The synthetic rubber-lke materials which are
obtainable by the emulsion polymerization of bu-
tediene hydrocarbons or of mixtures from
butadiene hydrocarbons and copolymerizable
vinyl compounds show an inferior plastictty when
compared with natural rubbher. In conseguence
thereof, tire workability of such products and the
incorporation therewith of flllmg materials, vul-
canizing agents etc. i3 connected with certain
difficulties. These disadvantages have been over-
come by subjecting the materials deseribed to
varlous desaggregating processes, which effect an
increase of plasticity of the unvulcanized prod-
ucts without impairing the mechanical proper-
tieg of the vulcanizates to any material extent.
The plastifying operation which is mostly mate
use of i{n practice .is by subjecting the polymer-
izates of the character desvribed to oxidizing con-
ditlons In a solld gtate In the presence of anti-
-oycliclaing agents. Such processes are described
in epplicatlon Ber. Wo. 186,003 to Albert Koch
-and Erich Gartner, This plastify¥ing process can
be accelerated by certain suxiliary agents such
as phenylhydrazine or the products of the con-
densation therecf with aldehydes or ketones.

The processes described and in particular the
process of application Ser. No. 196,803 represent
a distinct advance in the practical use of such
polymerizates gs & substitute of nmatural rubber.
However, the behavior of such desaggregated and
plastified products still leaves something to be de-
sired. It has been observed that the plastified
products show a certain recovery from plastifl-
cation on storing. After a storing over a pro-
longed period of time, this recovery may be $uch
as to remove for the most part the effect which
has been achieved by the application of the plas-
tifying process.

Tt 1s the object of the present invention to do
away with these disatdvantages and fo develop a
new type of auxiliary agents which allow one to
rrevent such recovery in an easy and economical
manner. Other cbjects of our invention will be
set forth in the Tollowing deseription, it belng
to be understood that the contents thereof are
intended to generally explain our invention with-
out limiting the same in any manner.
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The auxillary agents which are made use of In
accordance with our present inventlon for pre-
venting such undesirable recovery may be
defined as 1,3,5-triarylirimethylenetriamines.
These products can be prepared in a manner
known per se from an arylamine and formalde-
hyde in the proportion of 1:1 in -the presence
of water and in the absence of an acid catalyst.
Products of the character described are also de-
fined as anhydroformaldehyde-arylamines .and
correspond to the following formula
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wherein R stands for an aromatic radical such
as phenyl, substituted phenyl or naphthyl. These
products are incorporated within the synthetic
rubber-lke materials to be stabilized subsequent
to the plastifying process. In general, an amount
of about 1 to 3% of the sald stabillzing agents
1s sufficient to exert the desired result. It has
been found that the presence of these auxillary
agents brings about a stabilization of the plasti-
fied polymeric butadiene hydrocarbons (this term
including the mixed polymerizates of the charac-
ter described) to such an extent that they ecan
be stored for an unlimited period of time. This
{s true regardless as to whether the synthetic
rubber-like materials are stored per se-or in form
of a8 nen-vulcanized mixture contalning Alling
materialy, vulcanizing agents and the like. Such
mixtures have proved to be particularly suitable
for working the same on the c¢alender and on the
tubing machine. In each case, the resulting vul-
canizates show excellent mechanical properties.

In the following we are glving some figures
illustrating the effect which s achleved by our
present invention. The comparative plasticity
measurements have been performed in the fol-
lowing manner: A cylinder of the synihetic rub-
ber-like material to be tested of 10 mms in helght
and in dlameter has been loaded at a tempera-
ture of 80° C with such a weight as to iImpart
thereto within 30 seconds a deformation to a
height of 4 mms. The welghts which are neces-
sary for effecting such deformation are given be-
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low in grams and are an Indicatfon of the plas-
tlcity. Moreover, we are glving below the recov-
ery from deformation in % of the deforma-
tlon (I, e. of 8 mms)} which was to be observed
within 30 seconds after removing the welight.
Such figures are an indication of the elasticlty
of the unvuleanized product. The plasticizing
measurements defined have been described by H.
Hagen in “Kautschuk™, volume 15, pages 88 to 95,
this publication belng referred to In ‘“Chemical
Abstracts”, volume 33, No. 16, column 66847. By
way of example, we are glving below the figures
which have been obtalned with a product of
the conjoined emulsion polymerization of buta-
diene-1.3 and styrene in the proportion of 3:1
which has been subjected to a desaggregation
process in the presence of phenyl-g-naphthyl-
amine as anticyclicizing agent and thereupon has
been stored for several days elther per se or In
the presence of 3% of & stabilizer of the charac-
ter described. It is to be understood that these
detalls are by no way limitative and that prac-
tically the same result has been obtained by re-
placing the sald rubber-like material by other
products of the character described such as those
having a lower or higher styrene content and
those being free from styrene at all or contain-
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the time In weeks which has expired until floc-
culation has occurred:

I 11
p-Toluldine e 18
p-Chloroaniline..___........____ 12
m-Toluidine. ... ... a8
Mixturs of 0, - and p-tolufdine ... .. e [i]

The stabilizing effect of the auxiliary agents
described can be observed also In vulcanizable
rubber mixtures so that such mixtures can be

5 stored prior to vulecanization without involving

the danger that the workability thereof, for In-
stance on the tubing machine, is impaired. This
effect is 1llustrated by the following table show-
ing the behavior of the following mixture on
storing:

Parts
An emulsion polymerizate of butadiene and
styrene (3:1) which has bheen desaggre-
gated 1n a manner known per se, for in-
stance by subjecting it to oxldizing condi-
tlons at an elevated temperature In the

ing other copolymerizable vinyl compounds than presence of antloxidants . _______________ 90

styrene. TIn the following table, column I shows A low viscous sodium polymerizate of buta-

the behavlor of the non-stabilized products and 3y dlene serving as plasticlzer. - . .. 10

column II that of the stabllized material after a Ebonite powder__ —_ 50

0, 24, 36, 168, 336, 508 and 672 hours’ storing, the silelcaedd_. . __ 15

first figure in each case representing the deforma- Mineralollecco o o ______ 5

tlon In grams as defined ahove and the second Sulfur oo _— 32

figure the recovery from deformation In 9% as 35 Cohdensation product of ethylpropylacrolein

defined above. and aniline ag vulcanization accelerator.. 1.5

Hours 0 24 b | 168 336 508 672

T ..._._.| 280/88,1 | 310/57,1 | 280/55,1 | 300/55,3 | 280/56,6 | B10/59,2 | 320/56,7

oo 260/52,7 | 2307511 | 240/80 | 240/50,2 | 235/50,7 | 230/50,5 | 230/80,3

It follows therefrom that the non-~stabillzed prod- In the table column T shows the various amounts

ucts show & gradual decrease of plasticity whereas of anhydroformaldehydeaniline which have been

no such effect is to be observed In the case of 45 Incorporated within the sald mixture subsequent

the stabilized material. This effect appears to to desaggregating, column IT shows the plasticity

be rather independent on the nature of the stabil- and elasticlty of the mixture prior to storing, and

1zing agent provided that 1t falls within the above column IIT the same properties of the mixture

definition. The best results have been obtalned after a 28 days’ storing, the figures having been

with those products wherein R stands for phenyl 50 measured in the manner defined above with ref-

or toluyl, and a somewhat Inferlor effect with erence to the publicatlon by H. Hagen,

those products whereln the phenyl contains as

substituents halogen atoms or other radicals. In

the following we are describlng some comparative

tests which have been performed with varlous &5 1 1t el

stabilizers of the character described. In this case

the solubillity of the synthetic rubber in benzene s %g%;g,,ﬂ ﬁ#ﬁ

has been taken as an indication of the plasticity 1 986/B7 | 1450781

as the plasticity as well as the solubility are In- 3 gggﬁg gm 5

fluenced by the degree of desaggregation. These 60 5 £00/46 400/45

tests have been carried through by incorporating

within an emulsion polymerizate of butadiene and

styrene (3:1), which has been desaggregated so .

as to become soluble In benzene, 3% of varlous In order to avold any misunderstanding we wish
65 to point out that the stabllizer exerts a certain

stabllizers, dissolving the said stabilized materlals
in the 50 fold quantity of benzene each and meas-
uring the time until these solutions show floccu-
lation due to the becoming iInsoluble of the poly-
merizate. In the following table column I shows
the arylamine which has been employed for the
preparation of the anhydroformaldehyde-aryl-
amine serving as stabilizer and column II shows

softening effect on the polymerizate. In conse-
quence thereof, the plasticity of the polymerizate
prior to storing 1s the better the higher a con-
tent of the stabilizer 1s employed.
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