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The present invention relates to Improvements
in the reclaiming of rubber vulcani{zates and com-
prises a new method of renewing the plastic prop-
erties of vulcanized scrap.

Up to the present natural rubber is usually
reclaimed by heating the vulcanlzates with
a highly concentrated caustic scda solution or
with a solution of a mineral acid. The use of
high temperatures and of softeners Is often re-
sorted to in order to produce a uniform and plas-
tie reclalm, such processes being usually accom-
panled by material decreases In tensile strength.
These processes generally require the application
of high temperatures of about 180°C, the heat-
ing belng continued for a prolonged time, say
about 5-15 hours. Whereas processes of the char-
pcter deseribed are practically used for the re-
claiming of natural rubber, there s still a lack
of sultable reclaiming processes for synthetie rub-
ber-like materials which are obtained by the
polymerization of butadiene hydrocarbong or by
the copolymerizatlon of such butadienes with
other polymerizable substances. The problem of
reclalming such synthetic rubber-like materials
{s the more grave as the vulcanizates are often
built up from e mixture of natural and synthetic
rubber anhd as the presence therein of a prepon-
derant amount of synthetic rubber prevents the
products from belng reclaimable.

Tt is the object of the present invention to de-

velop a new process which allows one to effect
the reclalming of rubber at a lower teinperature
end more quickly than it was possible in accord-
ance with the hitherto known methods. A second

cbhject of this inventicn resides In the developing ::

of auxiliary agents which are suitable for the re-
claiming of natural rubber as well as of synthetic
rubber-like materials of the character described.
Other objects will be apparent from the following
description and claims.

It has been found that vulcanized rubber
(elther natural or synthetic) can be reclaimed by
ineorporating therewith an aromatic mercap-
tane, i, e. & compound of the formula R.SH
wherein R stands for an aromatic radical, and
heating the mixture to s high temperature of
for Instence about 130 to about 150°C, In ac-
cordance with a preferred method of working
the heating is effected in an atmosphere contain-
ing oxygen at a higher pressure and concentra-
tion per ¢m? then it is normally found in the
atmosphere. The oxygen may be applied in any
desired manner for instance In the form of air
or of agents vielding oxygen under the conditlons
of working. In general, the vulcanizates are
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treated with the aromatic mercaptanes in the
presetice of ailr and steam under pressure. In
practice the ground vulcanizates are mixed with
the aromatic mercaptane and placed {n an auto-
clave, air being pressed Into the same s0 a8 to
reach a pressure of several atmospheres (say
about 2-6), the necessary temperature being gen-
erated by causing compressed steam to enter the
autoclave so that an inerease of pressure of sev-
eral further atmospheres Is effected. The aro-
matic mercaptanes can be lncorporated within
the vulecanlzates either per se or with the ald
of the usual rubber softeners such as “caoutchol”.

Examples for suitable reclaiming agents are
thiophenocls, thiocresols, thionaphthols, thioxylols
and thioanthrecenes. In general, these reclaim-
ing agents are employed in an amount of about 1
to about 5% of the vuleanizate. Additional sof-
teners, if any, are Ukewise employed in an amount
of about 5% of the vulcanizate.

The present invention allows one to convert
vulcanized natural rubber into a plastic and vul-
canizaeble condition in a much shorter time and at
a consldersbly lower temperature than it was
possible In accordance with the hitherto known
methods. ¥For glving ah example, villcanized nat-
ural rubber cah be reclaimed by means of the aux-
iliary agents of the present Invention 4 times as
ouickly than it would be reclalmed under the
same conditions In the absence of aromatic mer-
captanes. Synthetle rubber-llke materials of the
character described can easily he reclalmed in ac-
cordance with the present invention, the resulting
rroducts showing an excellent plasticity, and, if
vulcanized, very often better mechanleal proper-
ties than vulcahisates of regenerated natural rub-
ber or the original vuleanisates of the synthetic
rubber. Therefore, the present invention also al-
lows one to reclalm a vulcanizate which has heen
built up from a mixture of synthetic rubber and
natural rubber even {f the former {5 present there-
in in a preponderant amount,

Examples for synthetic rubber-like materials
which have heen employed for the present re-
claiming process are the products of the sodium
polymerization of butadiene-1.3, furthermore, the
products of the emulsion polymerization of buta-
diene-1.3-hydrocarbons either alone or in admix-
ture with other polymerizable substances such as
styrene, acrylic acid nitrile and unsaturated ke-
tones such as vinyl methyl ketone. Purther-
more, there may be mentioned the products of
the polymerization of chloro-2-hutadiene-1.3. As
e matter of fact, the present process can be ap-
plied to unused rubber scrap as well as to mate-
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rlals which have undergone a long continued
usage.

The present inventlon is Illustrated by the fol-
lowing examples, without being restricted there-
to, the parts belng by welght:

Ezample 1

100 parts of a ground vulcanizate of natural
rubber is mixed with 3 parts of g-thfonaphthol.
After a 1-2 hours heating to 130°C the product
has been converted into a plastic vulcanizable
state. After a several times passing through a
refiner one obtainsg a soft plastic sheet which can
be compounded with a fresh rubber mixture.
With a similar result the g-thionaphthol can be
replaced by an equal amount of m-thiocresol or of
m-methoxythiophenol.

In case the heatlng is effected at an overpres-
sure of alr of 2 atmospheres and of additional 4
atmospheres of steam the same result 1s achieved
after & much shorter heating of say about 20
minutes.

Example 2

100 parts of 8 ground wvulcanizate of a syn-
thetic rubber-like material which has been pre-
pared by the emulsion polymerization of 75 parts
of butadiene and 35 parts of styrene Is mixed with
3 parts of g-thionaphthol. An excellently plasiic
and vulcanizable product is obtained after a 1%
hours heating to about 130°. The reclalming
process can be performed within about 1 hour in
case an overpressure of 3 atmospheres of air and
2 further atmospheres of steam 1s applied.

Similar resulfs can be obtained by replacing the
pg-thionaphthol by an equal amount of thican-
thracenes or of thiocresols.

Ezqmple 3
A ground vulcanizate of a synthetic rubber,
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which has been prepared by the emulsion poly-
merization of butadiene and vinyl methyl ketone
in the proportion of 1:1, requires a 1 hours heat-
ing to 130° in the presence of 3% of m-methoxy-
thiophenol for being converted into & plastic and
vulcanizable product. Also in this case the re-
claiming can be accelerated by effecting the proc-
ess in the presence of compressed air and com-
pressed stream.

Erxample 4

3 parts of pA-thlonaphthol are Incorporated
within 100 parts of a product of the conjoint
emulsion polymerization of butadiene and acrylic
acid nitrile in the proportion of 3:1, 5% of “caout-
chol” being employed for securing a bhetter inter-
penetration of the rubber and the thlonaphthol.
The mixture is heated for about 1% hours to
130°C at an overpressure of air of about 2 atmos-
pheres In the presence of 4 further atmospheres
of compressed steam. The resultlng product
shows a good plasticity and exhibits excellent
mechanical propertles If vulcanized again.

Example §

Vulcanized scrap containing asbestos fibers can
he reclaimed in the following manner: 100 parts
of the scrap are mixed with 100 parts of benzine.
5 parts of g-thionaphthol are added thereto, pref-
erably dissolved in benzine and the whole is heat-
ed to 150°C for 7-8 hours while constantly agi-
tating and stirring the mixture. The resulting
reclaim can be reused for the preparation of vul-
canizates. Such vulcanizates conhtaining asbes-
tus fibers are employed In a large scale for the
preparation of plates, stuffings and the lke.
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