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This Invention relates to 2 method of addition-
ally hardening natural or artificial substances of
a particular structure having linear chain mole-
cules, polymerized according to the method dis-
closed in the copending application Serial No.
202,011, filed April 14, 1938.

The above copending application relates to a
method of hardening polymerized natural or arti-
ficial subsiances consisting in homogeneously
mixing these substances with an interpolymeriz-
able mixture of at least two components capable
of being polymerized, at least one of said com-
ponents containing two groups capable of being
polymerized and then in interpolymerizing the
total mixture. This method lends itself particu-
larly to substances of a structure having linear
chain molecules and permits among other things
the hardening of polyisobutylene. Asan example
of interpolymerizable mixtures of substances
styrene+divinylbenzol is mentioned in the above
copending application. The method according to
the above copending application may be called a
pseudo-vuleanization.

The invention consists in a method of addi-
tionally hardening natural or artificial substances
treated according to the method as disclosed in
the above copending application. Thls may be
accomplished by subjecting these substances to a
subsequent heat treatment. In this case by the
expression “heat treatment”, such treatments are
to be understood as are generally employed for the
normal vuleanization; i. e., for instance, the sub-
stances are subjected to steam at a temperature
of 130 degrees centigrade; however, no vulcaniz-
ing agents are employed. The method according
to the invention is particularly employed for poly-
isobutylene treated according to the method dis-
closed in the above copending application.

The products produced according to the inven-
tion have not only 8 particularly high degree of
hardness but they present the great advantage in
that they may be softened at individual or all
points thereof by a mechahical operation and
then rehard=ned by a further heat treatment.
The mechanical operation may, for instance, con-
sist in a kneading ot rolling operation. Conse-
quently, waste material may be utilized again
when producing other products. To attain the
desired hardness it is, as a rule, sufficlent to heat-
treat the products, for Instance, for half an hour
at a temperature of 130 degrees centigrade. Of
course, In thig case the hardening period besides
belng dependent upon the temperature depends
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also upon the thickness of the products to be
hardened. It is preferable to carry out the
method according to the inventlon In steam free
of oxygen or in a protective gaseous atmosphere.
The substances treated according to the inven-
tion have & low thermal conductivity. It is,
therefore, preferable to quench the substances
hardened, in cold water or in a cold current of air
or in any other similar manner in order to avoid
too long cooling periods.

The method according to tlhie invention may
also he carried out in the manner that materials
treated according to the invention are mixed with
pure startlng materials; 1. e., such starting ma-
terials which have not yet been hitherto treated
according to the method of the above copending
application. For instance, a substance, pseudo-
vulcanized according to the invention and con-
taining polyisobutylene, may be mixed with pure
polyisobutylene, If the same degree of hardness
is to be attained in this mixture as In the portion
of the pseudo-vuleanized substance contained
therein, a corresponding quantity of the inter-
polymerizable substance, 1. e., for instance, of the
styrene4-divinylhenzol mixture, computated in
accordance with the quantity of polyisobutylene is
added thereto, considerable periods being then
necessary to additionally harden the total mix-
ture.

The above essential feature of the invention
can he contributed to the fact that the particles
of the Interpolymerizable substance, i. e., for In-
stance, of the styrene4divinylbenzol polymer,
added according to the method disclosed in the
above copending application conglomerate in a
network-like manner owing to the heat treatment
50 as to form considerable complexes. This net-
work is again destroyed by the mechanical opera-
tion.

The invention may, for instance, be employed
in all such eases where products must be tempn-
rarily in a deformable state and temporarily in a
less or non deformable state as the case may be.
If therefore conduits for electric eonductors, made
of artificial substances are to be laid, the conduits
may be first hardened according to the invention
so that they are rigid or solid and do not sag
when laid and the conduits are deformed to the
desired degree by & simple mechanical operation
at the points where there should be bands, curved
tube portions ete.
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