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BLACK-RUBBER MASTERBATCH PRODUCTION (71) We, CABOT CORPORATION, of 125 High
Street, Boston, Massachusetts, United States of America, a corporation
organized and existing under the Laws of the State of Delaware, United
States of America, do hereby declare the invention, for which we pray that
a patent may be granted to us, and the method by which it is to be
performed, to be 5  particularly described in and by the following
statement:-                     5 This invention relates to a process for
the preparation of masterbatches comprising carbon black and rubber and in
particular to a process for the preparation of rubber masterbatches from an
aqueous natural or synthetic rubber latex and an aqueous slurry of carbon
black. The process of this invention is directed towards eliminating
several problems frequently 10  encountered with conventional methods of
rubber masterbatching. For example, in the  10 conventional methods of
coagulating latex masterbatch, the contact time of the rubber crumb and the
coagulating acid is poorly controlled. There have also been problems
associated with the prior art masterbatching techniques involving the
carbon black-latex creaming reaction as well as the part of the process
where the mixture of carbon black and latex is mixed with the 15
coagulating liquor.
15 The present invention provides a process for preparing a carbon
black-rubber masterbatch comprising mixing an aqueous carbon black slurry
with a rubber latex to obtain a uniform mixture which is creamed and the
creamed carbon black-latex mixture coagulated with an aqueous acidified
solution to yield a rubber crumb-containing solution from which the rubber
20  crumb is separated, washed, dried and recovered and the serum recycled
to the coagulating  20 liquor, wherein the carbon black slurry and the
latex are combined in the form of separate continuous streams to form a
uniform mixture prior to creaming the resulting carbon black-latex mixture
and coagulating the resultant creamed mixture by introducing the creamed
mixture in the form of at least one coherent stream into a flowing stream
of acidified 25  coagulating liquor from the periphery of the said stream
of coagulating liquor in a direction  25 substantially transverse to the
axis thereof so as to cause the stream of the creamed  carbon black-latex
mixture to. be sheared and atomized prior to the occurrence of coagulation,
coagulation of the resulting mixture being completed in a subsequent
reaction zone. The process of the present invention entails forming aqueous
slurries of carbon black in the 30  conventional manner. This includes
aqueous slurries of carbon black where the concentration  30 of carbon
black in the aqueous medium ranges up to about 30 percent by weight, and
preferably ranges from at least 5 to about 20 percent by weight. It is
furthermore pre erred to employ carbon black in the form  of dense, highly
compressed pellets which-are relatively non-dusting and easy to handle. In
the preparation of the black masterbatches, the amount of 35 'carbon black
to be incorpoarted into the rubber'compositions is determinative of the
amount 35 of carbon black slurry to be utilized. Normally, a useful rubber
composition contains from about 10 to about 250 parts by weight of 'carbon
black for each 100 parts by weight of natural or synthetic rubber. The
rubber latex used herein, which includes both natural and synthetic
rubbers, may be of 40  any type nromally used hereinbefore' and is
completely described in numerous pnor art 40 references. These, of course,
include such rubbers as nitrile rubbers, halogenated rubber;
polychloroprene, styrene-butadiene rubber (SBR), acrylics and the like as
well as the various natural rubbers. The masterbatch'process of this
invention is relatively simple yet quite effective. The 45  process yields
a resultant tubber crumb having a uniform contacting of rubber with acidic
45   
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.2 coagulating liquor as well as a proper mixing of carbon black-latex
mixture with coagulating In general, the process of thisinvention is
similar to the prior art in many of theoperations. Among these are the
preparations of the aqueous carbon black slurries and the creaming of 5
thcaon black-latex mixture, using if desired any of the known creaming
agents such as sodium chloride, zinc chloride alum and the like. The
coagulating liquor employed herein is also well known to those skilledin
the art in that it comprises a-dilute aqueous stream -acidified by means o
any organic or mineral acid normally employed for -this purpose in
conventional amounts and concentrations. A particularly preferred acid is
glacial acetic acid. The amount 10  of acid used is sufficient to assure
proper coagulation of the .carbon  black-latex mixture and,  10 in a
preferred embodiment, is such asto cause the coagulating liquor stream
tobeinaintained at a pH value of about 2.5  to 3.0.. Thc remainder of the
masterbatching process, following the coagulation operation, includes the
step of separating the rubber crumb from the serum. The crumbthus obtained
is 15  washed and recovered, in essentially 100% yield, and the serum is
recycled for use in the  15 stream of coagulating liquor. In carrying out
this process, it is essential that the carbon  black slurry and the latex
be introduced in the form of two separate continuous streams, in the
desired ratio, by means of suitable meterin  evices. Most conveniently the
two strcams, i.e., the carbon black slurry 20  and latex, are introduced
into a  stainless steel tube under controlled  conditions whery a  20
uniform dispersion of the carbon black and latex is obtained. The stainless
steel tube, only  a preferred device herein,serves to  assure a proper
period of time during which the creaming of the carbon black-latex  mixture
occurs. During the creaming'operation, it hasbeen found that conditions of
low shear result in the production of rubber crumbs of optimum quality. 25
Following the creaming of the carbon black-latex mixture, the coagulation
of the mixture  25 must be carried out, and m the process of this
invention, 'it is done in a unique manner. More particularly , the  creamed
carbon black-latex mixture is introduced as a coherent stream into the core
of a stream of the coagulating liquor. The coherent stream of creamed
carbon black-latex mixture is discharged into the stream  of coagulating
liquor in a direction substan- 30  tially transverse to the axis of the
stream of coagulating liquor through at least one opening  30 from the
periphery of the 'stream of coagulating liquor. This novel method of
achieving coagulation involves a shearing and atomizing of the stream of
creamed carbon black-latex mixture by the stream of coagulating liquor
prior to coagulation .The mixture resulting from the contacting of the
creamed carbon black-latex and the coaguatmg liquor is then passedto 35  a
suitable reaction zone wherein completeion of the coagulation is achieved.
As mentioned  35 earlier, once the coagulation is completed, the remainder
of the process is conventional and includes separation of the serum from
the rubber crumb. The rubber crumb is washed and dried whileas much ofthe
serum as possible is recycled into the coagulating liquor for further use.
40   In preparing he coagulating liquor, it is preferred to adda-further
coagulating aent since  40 this not only reduces acid requirements but also
results in the production of a more clear, carbon black-free serum. As a
suitable example of such a coagulating agent there is Polyox (Trade Mark)
water soluble resin produced and sold by Union Carbide Corporation. These
resins are described in the literature as polyethers having anapproximate
molecularweight of 45  5,000,000.
45 Furthermore, for many poses, it  may be desirable to incorporate into
the rubber inasterbatch composition of the present invention other
convenional rubber additives. Illustrative of such additives are other
reinforcing agents such as titanium dioxide, silicon dioxide, zince oxide,
calcium carbonate, clays, calcium silicate, zinc sulphide, hydrous 50
aluminia and calcined magnesia; thermoplastic resins such as polyvinyl
chloride, 50 coumarone-indenes, polystyrene, sty rene-isobutylene,
phenolaldehydes and epoxy resins as compounding substances; vulcanizing
agents; vulcanization accelerators; accelerator activators;sulphur
curatives; antioiddantes; heat stabilizers;and the like. It will be
apparent that compositions containing such other additives are within the
scope of this 55  invention.
55 The invention will be  more readily understood by reference to the
following examples which are given for he pupose oillustration only. 



Exampe 1 60    An aqueous carbon black slurry containing 1 1.% by weight of
Regal (Trade Mark) 300  60 carbon black pellets, produced and sold by
Carbot Corporation, is  prepared in conventional manner such as shown in
U.S. Patent -No. 3,294,733.   A natural rubber latex containing 28.7%
byweight rubber is introducedata rate of 527grams  per minute into a device
suitable for carrying out a creaming of a carbon black-latex mixture. In
this instance,  there is 65  employed for the creaming operation a
stainless steel tube having smooth inner walls and a  65    3
1,567,855                                    3 diameter (1/ 2 inch O.D.)
and a length (5 feet) sufficient to allow proper creaming of a carbon
black-latex mixture. Into the stainless steel "creamer" tube containing the
natural rubber latex there is then fed the 11.8% by weight carbon black
slurry at a rate of 771 grams per minute. The carbon black slurry is
introduced in an axial direction so as to assist in maintain- 5  ing
conditions of low shear throughout the creaming operation. This is useful
in obtaining   5 optimum masterbatch crumb quality. The creaming of the
resulting carbon black-latex mixture then occurs for the required period of
time. In general, creaming is complete within a period of two minutes, and
in this example, creaming occurrred within about 7 seconds. In order to
coagulate the creamed carbon black-latex mixture, there is provided a
suitable 10  mixing device, in this instance having a 3/4 inch I.D., for
mixing the creamed mixture with the  10 coagulating liquor. The creamed
carbon black-latex mixture is introduced as a coherent stream into the
mixer device in a direction substantially transverse to the axis of the
stream of coagulating liquor flowing into the mixer device. As a result of
this manner of contacting the stream of creamed carbon black-latex mixture
with the coagulating liquor stream, there is 15  obtained a proper shearing
and atomization of the stream of creamed mixture and a com- 15 mencing of
the coagulation. It is also possible to control this mixing operation with
precision. The coagulating liquor used herein is an acidified aqueous
solution having in this instance a pH of 2.5 to 3.5. It is prepared by
adding glacial acetic acid at a rate of 525 grams per minute to water and
optionally, as here, a 1 % by weight aqueous solution of Polyox coagulant
at a 20  rate of 74 cubic centimetres per minute. Following the mixing, the
resultant reaction mixture 20 is passed to a suitable reactor, in this
example a tube of 1 inch I.D., of sufficient length to permit complete
coagulation of the carbon black-latex mixture which occurred here in about
15 to 30 seconds. The serum is then separated from the rubber crumb in any
conventional manner. The rubber crumb which is obtained in approximately
100%yield at a rate of 242.2 25  grams/minute is then washed with water and
dried. The serum is then recycled to the 25 coagulating liquor stream where
as much as possible is used. Excess serum is simply discarded as waste
liquor. Example 2 30    In order to evaluate the performance qualitites of
masterbatch as compared to dry mix 30 formulations, the following
formulations were employed: Parts        Parts Masterbatch of Example 1
155          - Natural rubber
100 Regal 300 Carbon Black                                        55 Zinc
Oxide                                        4             4 Stearic Acid
2             2 40     Sulphur
2.5           2.5       40 Santocure (Registered Trade Mark)
0.875        0.875 Agerite Resin D                                   1
1 45    The above formulations were cured at 293[err]F and the following
properties were observed. 45 Masterbatch   Dry Mix Tensile strength, p.s.i.
20'   4240           4060 40'   4020          4000 50     300% Modulus,
p.s.i.                     20'   2280           2440         50 40'   2160
2500 Elongation %                             20'    500            460 40'
480           440 



Hardness, Shore A2                       20'      63            67 40'
63           67         55 Akron Angle Abrasion loss per 10[err]
revolutions                 50'    320            476 60    From the above
it is noted that there is substantial improvement in the Akron angle 60
abrasion index. Moreover, it has been found that the masterbatch crumb has
better disper- sion characteristics than the dry mix crumb. WHAT WE CLAIM
IS:- 1. A process for preparing a carbon black-rubber masterbatch
comprising mixing an 65  aqueous carbon black slurry with a rubber latex to
obtain a uniform mixture which is creamed  65    1;567,855
* diameter (1/2 inch O.D.) and a length (5 feet) sufficient to allow proper
creaming of a carbon black-latex mixture. Into the stainless steel
"creamer" tube containing the natural rubber latex there is then fed the
11.8% by weight carbon black slurry at a rate of 771 grams per minute. The
carbon black slurry is introduced in an axial direction so asto assist in
maintain- 5  ing conditions of low shear throughout the creaming operation.
This is useful in obtaining   5 optimum masterbatch crumb quality. The
creaming of the resulting carbon black-latex' mixture then occurs for the
required period of time. In general, creaming is complete within a period
of two minutes, and in this example, creaming occurrred within about 7
seconds. In order to coagulate the creamed carbon black-latex mixture,
there is provided a suitable 10  mixing device, in this instance having a
3/4 inch I.D., for mixing the creamed mixturewith the  10 coagulating
liquor. The creamed carbon black-latex mixture is introduced as a coherent
stream into the mixer device in a direction substantially transverse to the
axis of the stream of coagulating liquor flowing into the mixer device. As
a result of this manner of contacting the stream of creamed carbon
black-latex mixture with the coagulating liquor stream, there is 15
obtained a proper shearing and atomization of the stream of creamed mixture
and a com-  15 mencing of the coagulation. It is also possible to control
this mixing operation with precision. The coagulating liquor used herein is
an acidified aqueous solution having in this instance a pH of 2.5 to 3.5.
It is prepared by adding glacial acetic acid at a rate of 525 grams per
minute to water and optionally, as here, a 1 % by weight aqueous solution
of Polyox coagulant at a 20  rate of 74 cubic centimetres per minute.
Following the mixing, the resultant reaction mixture 20 is passed to a
suitable reactor, in this example a tube of 1 inch I.D., of sufficient
length to permit complete coagulation of the carbon black-latex mixture
which occurred here in about 15 to 30 seconds. The serum is then separated
from the rubber crumb in any conventional manner. The rubber crumb which is
obtained in approximately 100%yield at a rate of 242.2 25  grams/minute is
then washed with water and dried. The serum is then recycled to the 25
coagulating liquor stream where as much as possible is used. Excess serum
is simply discarded as waste liquor. Example 2 30    In order to evaluate
the performance qualitites of masterbatch as compared to dry mix' 30
formulations, the following formulations were employed: Parts        Parts
Masterbatch of Example 1                        155 Natural rubber
100          35 Regal 300 Carbon Black
55 Zinc Oxide                                        4             4
Stearic Acid                                      2             2 40
Sulphur                                           2.5           2.5
40 Santocure (Registered Trade Mark)                 0.875         0.875
Agerite Resin D                                   1             1 45    The
above formulations were cured at 293[err]F and the following properties
were observed. 45 Masterbatch   Dry Mix Tensile strength, p.s.i.
20'   4240           4060 40'   4020          4000 50     300% Modulus,
p.s.i.                      20'   2280          2440         50 



40'   2160          2500 Elongation %                              20'
500           460 40'    480            440 Hardness, Shore A2
20'      63            67 40'      63            67 Akron Angle Abrasion
loss per 10 revolutions                  50'    320            476 60
From the above it is noted that there is substantial improvement in the
Akron angle  60 abrasion index. Moreover, it has been found that the
masterbatch crumb has better disper- sion characteristics than the dry mix
crumb. WHAT WE CLAIM IS:- 1. A process for preparing a carbon black-rubber
masterbatch comprising mixing an 65  aqueous carbon black slurry with a
rubber latex to obtain a uniform mixture which is creamed  65    1,567,855
4 and the creamd  carbon black-latex mixture coagulated with an aqueous
acidified solution to yield a rubber crumb-containing solution from which
the rubber crumb is separated, washed, dried and recovered and the serum
recycled to the coagulating liquor, wherein the carbon black slurry and the
latex are combined in the form of separate continuous streams to form a 5
uniform mixture prior to creaming the resulting carbon blac-latex mixture
and coagulating   5 the resultant creamed mixture by introducing the
creamreamed mixture in the form of atleast one coherent stream  into a
flowing stream of acidified coagulating liquor from the periphery of the
said stream of coagulating liquor in a direction substantially transverse
to the axis thereof so as to cause the stream of the creaned carbon
black-latex mixture. to  be sheared and 10  atomized prior to the
occuraceof   ationo   f the resulting mixture being  10 . completed in a
subsequent reaction zone. : 2. Aprocess as described in claim 1  wherein
the robber latex is a synthetic rubber latex or a. natural rubber latex. 3.
A process as  described in. claims 1 or 2 wherein the aqueous carbon black
slury 15  contains an amount of up to .about 30 %by .weit of carbon black.
15 4. A process  as described in any one of claims 1 to 3 wherein the
carbon black is in pelleted form. 5. A process as described i any one of
the preceeding claims wherein a further coagulat- ing agent is admixed with
the acidified coagulating liquor stream. 20    6. A process as described in
any one of the preceeding claims wherein the acid used in  20 preparing.
the coaglating liqor is glacial acetic acid 7. A process as descried in any
one of the preceeding claims wherein the acidified coagulating liquor
stream is matained at a pH of 2.5 to 3.0. 8. A process according to claim 1
and substantially as hereinbefore described with 25  reference to example
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