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This invention relates to manufacture of puri-
fied rubber; and it comprises a process wherein
a water-soluble, metal-complex-forming reagent,
such as an alkall metal cyanide, is added to-an
aqueous dispersion of rubber, whereby any in-
soluble metal compounds present are converted
into soluble metal complexes, followed by separa-
tion of the aqueous phase, Including said soluble
metal complexes, from the ritbber. The inven-
tion also Includes the purified rubber resulting
from the sald process, having a content of copper,
for example, not substantially exceeding 0.2 to
0.25 mg. per 100 grams of rubber; all as more
fully hereinafter set forth and as claimed.

It is known that small amounts of metal com-
pounds, such as copper, manganese and iron,
exert a detrimental influence on the durability of
raw or vulcanized rubber. Accordingly In prac-
tice, a limit has been set for the permissible
amount of each of these metals. Furthermore it
is known that in rubber dispersions small amounts
of compounds of the above mentloned metals
occur. Some natural latices may even contain
relatively high copper contents.

The metal compounds present in latex are
usually partly in the dissolved and partly in an
undissolved condition. In the undissolved con-
dition these compounds are adsorbed on the rub-
ber particles or are present in flocculated form,
suspended in the serum or precipitated on or in
the rubber particles.

The object of the present invention is to solu-
bilize and remove insoluble deirimental metal
compounds of this type occurring in rubber, espe-
cially in rubber dispersions. The term rubber
includes rubber of Hevea brasiliensis, gutta-
percha, balata, djelutong, abiurana and knodang
throughout the following description and in the
claims.

When dispersions of rubber are coagulated
about half of the metal content present goes into
the serum, the other half remaining in the rub-
ber. The metal compounds, especlally the copper
compounds, exert a detrimental influence on the
aging properties of the rubber, which detrimental
infiuence can be partly neutralized or reduced by
substances cccurring in natural rubber disper-
sions that is, by the so-called antl-oxidants,
which protect the rubber against depolymeriza-
tion and oxidation. But purified rubhber, for ex-
ample, rubber used for electrical purposes Is gen-
erally free from these antl-oxidanis owing to
thelr removal during purification. The detri-
mental influence of the prejudicial metal com-
pounds is therefore greatly enhanced.
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In those methods of purifying latex which in-
volve beiling of the latex with an alkali, the
metal compounds present are nearly completely
converted, during the resulting hydrolysis, Into
comapounds which form Insoluble combinations
when the latex is coagulated. In these methods
Lherefore a substantial part of the metals, such
as copper, which are present in the original latex,
remain in the purified rubber. It is probable
that in some cases the copper is precipitated in
the form of sulfidic compounds, by reaction with
the sulfur lons formed by hydrolysis of the non-
rubber constituents present.

In order to produce a durable rubber it is im-
portant to obtain a product with a low content
of detrimental metals and especlally with a low
copper content. It is therefore highly desirable
to reduce the metal content of rubber as far as
possible, and this applies especlally to rubber
types having a high initial metal content, A high
metal content may be due to several different
causes, e. g. to the high metal content of the
natural latex or to impurlties which may have
been introduced into the latex durlng the pre-
treatment. Synthetic dispersions of rubber usu-
ally contain detrimental metal compounds origi-
nating from the apparatus.

Dissolved metal compounds can be removed
with the serum constituents of latex by cream-
ing, centrifugal action or other known operations.
Any metal compounds occurring in the latex in
the form of flocs which tend to settle by gravity
can be removed by clarification.

The present invention relates o a process
whereby the metal compounds, especially the cop-
per compounds, present in the latex, on or in the
rubber particles in undissolved condition, are con-
verted into soluble compounds and then removed
by methods known per se for the removal of
soluble compounds from rubber dispersions, Ac-
cording to the invention the solubilization of the
metal compounds Is accomplished by converting
the metals into soluble complex metal compounds
and removing these solubilized compounds, e. g.
by dlalysis, creaming, centrifugal action, adsorp-
tion or other known methods. A very suitable
method for the conversion of the metal compounds
present in latex into complex soluble compounds
comprises the treatment of the rubber dispersion
with a soluble cyanide, such as an alkali metal
cyanide, Copper as well as iron and manganese
compounds are solubilized according to this
Pprocess.

In the absence of appreciable sulfide-ions in
the llquid the copper compounds can also be
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converted into other complexes. For example,
tartrates, cltrates, polyhydric alcohols and other
soluble polyhydric organic compounds form com-
plexes and tend to solubllize any copper present.

The solubilization of the insoluble metal com-
pounds can, if desired, be effected while other
operations are being conducted, e.g. during hy-
drolysis with alkali-lye or during other purifl-
cation operations. The solubllizatlon of detri-
mental metal compounds In the rubber dlsper-
glons must ordinarily be effected In practice in
an alkaline medium 1n order that the dispersion
may remain stable., The removal of the metal
complexes from the rubber must likewlse be ef-
fected In an alkaline medlum and therefore be-
fore the coagulation, which is usually conducted
in an acld medium.

By employing an alkall cyanide to produce com-
plex formation and solubilization of the metal
content, as described above, the copper content,
for example, of the rubber can be decreased to
14 or less of the original content. The amount of
cyanide used 1s preferably as low &g possible. It
has been established by experiment that it 1s
possible to obtaln a considerable decrease of the
copper confent when small amounts, such ag 30
mg. of cyanide per lter are used. Such an ad-
dition will result in & decrease of the copper con-
tent from an initial value of e.g. 0.86 mg. per 100 g.
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to about 0.51 mg. copper per 100 g. of rubber.
In practice amounts of 0.1 to 0.2 g. cyanide per
liter are to be recommended. When the 1ast men-
tioned amounts are added the copper content of
such a rubber can be reduced to as low as 0.23
mg. of copper per 100 g. of rubber. The other
metals are reduced in a corresponding manner.

Heating of the dispersion to which the cyanide
has been added promotes the solution of the
metals such as copper and with such heating the
use of smaller amounts of cyanide is sufficient.
Without heating, larger amounts of cyanide must
be used fn order to produce a final metal con-
tent within the range of 0.2 to 0.25 mg. of copper
per 100 g. of rubber, The dispersions may be
heated to temperatures somewhat below or at the
boiling point, for example.

‘The removal of solubilized copper can he ac-
complished by various methods, e.g. by centrif-
ugal action, creaming, dialysis adserption, ultra-
filtration etc. The removal by creaming with
the ald of Eonnyaku starch i3 especially sult-
able, since & considerable decrease of the copper
content of the final rubber product Is obtained
thereby. FPossibly the copper is adsorbed by the
Konnyaku starch and the unexpected decrease
of the copper content is possibly due to such an
adsorpiion.
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