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This invention relates to the art of reclaiming
rubber, and more particularly refers to improve-
ments In methods of regenerating vilcanized rub-
ber seraps.

It is well known that vulcanized rubber scraps
may be plasticized and made avallable for re-
processing by the ordinary methods of rubber
goods manufacture. The process of treatment
is known. as reclaiming, and the product as re-
claimed rubber, reclalm or shoddy.

Many method have been devised. However, all
the processes heretofore used on a commercial
scale were based essentially upon the depolymeriz-
ing action of heat on the rubber liself. Processes
in. which heat as a depolymerizing agent is used
in the presence of substances assisting the re-
generation of the rubber are extensively applied.
Among these, the most widely known and applied
is the alkall process, which conelsts in heating
ground scrap with a dilute solution of caustic soda
at temperatures about 350° P for twelve to twenty
hours, and similar processes, in which sodium sul-
phite and bisulphite, or else magnesium sulphaie,
zinc chloride, ete., are used instead of the sellum
hydrate.

Processes In which small percentages of plas-
ticizing substances of various cheracters are added
to the vulecanised scrap are also known; however,
these substances are not ellminated during re-
generation, and while they impart to the product
gome particular characteristics these are always
ohtalned at the expense of its mechanical proper-
ties.

Solution processes in which the vulcanized scrap
is dissolved hy the ald of solvents while sublected
to. high temperatures, for instance, 175% C., but
at any rate never less than 120° C., have also been
suggested, the solvent being subsequently re-
covered by suitable treatment, leaving as a result
the reclalmed or regenerated product. These
processes have also had some practical applica-
tion but have not recelved wide acceptance, he-
cause the regenerated products resulting thereby
have poor mechanical characteristics. In addl-
tion, there are processes. represeniing modifica-
tions of such solution processes, in that the dis-
solving operation is interrupted at a somewhat
earller stage, as soon.as the product is capable of
being dispersed in water, the treating agents being
alsa in these cases, recovered, and the rubber be-
ing coagulated from. the aqueols emulsion. by
suitable means.

The-primaty object of this invention.is.to pro-
vide & novel and. improved. method of treating

vulcanizad rubber scrap, wherehy: a. regenorated.
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product of superior quallty, practically compar-
able to erude rubber, is obtained.

Another object 13 to provide a method of re-
generating vuleanized rubber scrap, entalling a
succession of relatively simple steps, making it
possible not only to produce a superior product,
but also to recover the various agents used in the
treatment, practically in their entirety.

A further object 1s to provide a novel and im-
proved method of regenerating vulecanized rub-
ber serap, whereby the reclaimed product is prac-
tically free of the plasticizing agents which might
have been present in the original mixture, as well
as of the resinous substances resulting from the
natural aging of the vuleanized material, or due
to the harmful effects of a possible oxidation
during the drying operation.

A still further object is. to provide a method of
treating vulcanized rubber scrap, whereby it is
possible to obtain & reclaimed produet having a
very low acetonic content, in which the original
characteristics of the rubber have been restored
virtually in their entirety.

Other objects and advantages of the present in-
vention will more fully appear as the description
proceeds and will be set forth and claimed in the
appended claims.

The method forming the subject of the present
invention represents a radical departure from all
the other processes heretofore known, in that it
utilizes the capacity of the vulcanized scrap to
expand or swell by absorption of swelllng or sol-
vent substances, without being brought even to
the initial stages of actual solution.

In the fitst stage, the material is treated with
a swelling or solvent substance, at a low tem-
perature enabling the material to become impreg-
nated with the sald substance, without, however,
becoming dissolved therein.

In a succeeding stage, in which the regenera-
tion proper of the rubber takes place under the
action of heat, the solvent substance is recov-
ered practically In its entirety, its separation
from the regenerated product being effected
through suitable washings carried out with a lig-
uid capable of dissolving the swelling or solvent
substance only, to the exclusion of the rubber.
Thus a regenerated product is chtained, having
an exceedingly low acetonic eontent, which has-
been freed not only of the swelling or solvent
substance, but also of the plasticizing agents
which may have been present in the original mix-
ture, and the resinaus products derived from the
natural aging of the vuleanized material.

The haslie. eharacteristics of. this new' method,
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of treatment, therefore, resides in the impregna-
tion, at a low temperature, of the previously
ground vulcanized rubber, with a high percentage
of a swelling or solvent substance. In this con-
nection, it i1s well to state that by low tempera-
ture, a temperature ot less than 50° C. is meant,
or in any event a temperature materlally lower
than that required for bringilng the vulcanized
rubber into solution. It is to be understood that
the term “vulcanized rubber” as used herein con-
notes any vulcanized rubber composition con-
talnlng natural or artificlal rubber in a vulcan-
ized condition with or without softeners, fillers or
any other of the compounding Ingredients usual
in the rubber industry.

The percentage of swelling or sclvent sub-
stance which may be employed in this treatment
of vulcanized rubber is subject to considerable
variations, according to the type of scrap treat-

ed and the character of the substance itself. At -

any rate, its proportion is always very high, usu-
ally about 100%% of the welght of scrap treated,
although in special cases It may assume different
values, In practice this proportion 1is deter-
mined by the maximum quantity that the scrap
is eapable of absorbing, without losing its or{ginal
form as resulting from the grinding operation.
The swollen scrap Is then cooked in an auto-
clave In the presence of water or of one of the
usual devulcanizing agents, such a8 for Instance
caustic alkalls, alkaline sulphides, alkaline sul-
phites and hyposulphites, etc. The pressure and
temperature of the autoclave, the duration of the
heating perlod, and the concentration of the al-

kaline liquid if used, depend upon the character :

of the scrap to be regenerated.

If the operation has been conducted In the
presence of an alkaline agent, upon the comple-
tion of the heat treatment In the autoclave, the
scrap is washed, and then, after drying, is sub-
lected to the washing operation for the recovery
of the swelling or solvent substance employed In
the previous stage.

This washing operation, by means of which the
swelling or solvent agent Is recovered practically
in its entirety for re-use in subsequent treat-
ments, acts at the same tlme as a means of puri-
fying the regenerated rubber, in that, as previ-
ously stated, it also eliminates from it the plas-
ticizing agents present in the original mixture
and those resinous products which may have
been formed as a result of the nacural aging of
the vulcanized rubber.

The washing ended, the liquid used therefor is
also recovered, elther by direct heating, or by
the action of steam, or in vacuum, accoirding to
its particular nature.

The regenerated product is ready eventually to
be rendered uniform, and, if necessary, to be re-
flned in any one of the ways known to persons
skilled in the art.

The selection of the swelllng or sclvent agent
depends upon the character of the scrap to be
treated, and is of primary importance; in any
event the liquid used should preferably be capa-
ble of ready absorption by the vulcanized mate-
rial, while belng scarcely capable of reacting with
water or with the alkeline liquld, Among the
solvents bast adapted for the purpose may be
menticned the inedium heavy and heavy mineral
oils, the various high boiling fractions resulting
from petroleum distillation, and llke substances,
vegetable tars and olls deriving therefro, coal
tar and ofl derlvatives thereof, resin oil, and syn-
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thetie liquids obtained through hydrogenation
of naphthsalene.

It is obvious, therefore, that the liguld re-
quired for the washing of the regenerated prod-
uct and the recovery of the swelling or solvent
agent therefrom should be properly selected with
respect to the nature of the latter. The lquids
used, according to cases, have been aliphatic al-
cohols, alky-esters, preferably acetates such as
amyl acetate, ethyl acetate, buty] acetate, etc.,
ketones, particuarly acetone, or else suitable mix-
tures of such solvents. In all cases the liquld
uged for washing should be a solvent of the swell-
ing material, never of the regenerated rubber.
Here also it may be stated that although in spe-
cific cases it may be preferable to use one liquld
rather than another among those of the char-
acter mentlonhed, their actlon on the solvent
agents used in the preceding stage 1s suficiently
slmilar to warrant their belng considered vir-
tual equivalents for the purposes of the present
invention.

By proper selection of the various steps among
those used in common practice, it is possible to
recover the swelllng or solvent agent and the
washing lquid in full, and fo have a very high
rate of recovery of the alkaline liquid, if it has
been used.

If the vulcanized rubber scrap to be treated
contains flbrous material, the recovery of the al-
kaline liquld will be somewhat less; but if the
fibrous material is removed bhefore regeneration
is carried out this undesirable loss will be avoided.

The above mentioned individual steps, if car-
rled out according to the dictates of good prac-
tice, wlll result in the production of regenerated
rubber of very high quality, in which the orig-
Inal characteristlcs have been almost completely
restored. Iis acetonlc extract varles between 2
and 3%, never reaching over 5%, the chloro-
formic extract reaches maximums of high value,
and the mechanical characteristics of the orig-
inal mixture are almost entirely regained.

It 18 also Interesting to ohserve, that by virtue
of the operation leading to the recovery of the
swelling or solvent agent, the resinous products
due either to the natural aging of the original
vulcanized material or to the harmful effects of
& possible oxidation during the drylng operation,
are also sutomatically eliminated. That this is
50 1s confirmed by the low value of the acetonic
content, which also gives assurance that the
products manufactured with such regenerated
rubber will not subsequently age at an unduly
fast rate. PFurthermore, the regenerated rubber
resulting from the new method described is easily
workable and easily extruded.

In order to better illustrate my invention, I
will now give a practical example relating to the
regeneration of 100 kllograms of peelings ob-
talned from old pneumatic tire shoes such as
found on the market.

These peelings, In strip form, are ground to
pleces of a size somewhat larger than a pea, and
these are then placed in a rotating metallic drum
together with 100 kilograms of naphtha (pe-
troleum fractlon distilling at a temperature over
250° C.). The scrap Is left in the drum, at room
temperature for about twelve hours, and be-
comes completely Impregnated with the swelling
agent without, however, entering into solution.

The scrap thus impregnated {s placed in an
autoclave in which a 5° Beaumé solution of hy-
drate of sodium is added In a quantity suffielent
to completely cover the scrap. The pressure
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in the autoclave is brought to from 12 to 15
atmospheres, and Is maintained for about 3 to
4 hours.

‘When the resulting regenerated product s dis-
charged, the sodium hydrate is recovered by
washing with water, and the regenerated rubber
is then drled. Once dry, it Is placed in an exX-
tractor in which, by means of a mixture of
amyl-ethyl-butyl acetates, it is freed from the
naphtha. The extraction being completed, the
naphthe and the mixture of acetates are sepa-
rately recovered by known methods.

As a final result we have:

Per cent
Recovery of the sedium hydrate______ about 90
Recovery of the naphtha_____________ about 96

Recovery of the mixture of acetates___ about 98

The regenerated rubber 1s thus ready for use.
Its chemiecal characteristics are as follows:

Reaction: Neutral
Ash_______ _— Per cent_-_ 7to010
Acetonic extract after 24 hours__do_._. 2to %

Chloroformic extract after 8 hours

do..—_ 13t020 .

From these figures 1t can be seen that the re-
generated rubber possesses the characteristics of
a high gquality product. Used in mixtures this
rubber gives products the physical characteristics
of which are comparable to those of mixtures ob-
tained by employing crude rubber.
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As previously mentioned, the mode of opera-
tlon may vary in Its detalls without departing
from the inventive idea. Thus with reference to
the example above glven, the preliminary treat-
ment of the scrap with the swelling or solvent
agent may take place in an open tank provided
with a sultable agitator; instead of operating at
room temperature, the tank or drum could be
somewhat heated, for Instance to 40° to 50° C.,

. as a result shortening the perlod of treatment.

Furthermore, some other among the substances
previously mentioned, or mixtures thereof in var-
jous proportions in relation to the welght of the
scrap, could be used as swelllng agents instead

-~ of naphtha, thelr proportion, however, being al-

ways very high. In such an event, the liguid em-
ployed for the recovery of the swelllng agent
should naturally also be selected accordingly. All
of these detalls, as well as those accompanying
the various steps of the method (concentration
of the sodium hydrate or other devulcanizing
agent used, temperature of the autoclave, efe.),
may vary according to the kind of scrap used,
and according to the possible advantage In using
a given swelling or solvent agent, or a given de-
vulcanizing agent, In preference to another; al-
though said detalls can be easlly determined in
each particular case by a techniclan skilled in the
art.
UMBERTCO SARTORELLI.



