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) COMPLETE SPECIFICATION

Improvements in or relating to the processing of
Natural Rubber

We, THE BoarD. OF THE RUBBER  According to the present invention there is

RESEARCH INSTITUTE OF MaArAya, of 3rd
Mile Ampang Road, Kuala Lumpur, Malaya,

- a Body Corporate of Malaysia, do hereby de-
clare 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 parti-
cularly described in and by the following state-
ment: — _

10 This invention is for improvements in or
relating to the processing of natural rubber
and has for an object to facilitate the produc-
tion of rubber in crumbled form.

Many attempts have been made to process

15 natural rubber latex and scrap rubber in forms
other than as sheets or crepes. Such attempts
include mechanical breakdown, flocculation and
crumbling. Both flocculation and crumbling in
the past have meant adulterating rubber with

20 chemicals which cause deterioration in’ its

" ageing and properties. Mechanical breakdown
necessitates new machinery and has other diffi-
culties in particle size in relation to drying.

-~ There is therefore a need for a simple and
-25- effective means of crumbling rubber without
.- .conferring undue deterioration in properties.
- - The present invention offers one such méthod.

-

-~.z+ .. The basis of our method is our discovery

= . that when a compatible oil, such as a rubber
30 extender oil, is added to wet rubber, whether
... normal ot scrap rubber, on a crepeing mill,
‘the rubber crumbles. However, in the case of
yeéry highly compatible oils, e.g. those of the

. “z.caromatic type, the addition of oil as such on
“~~g5._the crepeing mill produces only a transient.
. -, .crumbling effect and, in general, the direct

. addition of oil to rubber on the mill is a messy

"gperation and only a limited control can be

- ‘exerted on either the quantity of oil incor-

40 porated or the uniformity of incorporation. We

“*  have now found that the oil can be added con-

veniently in the form of a masterbatch with
latex, fresh or vulcanised. ' '

‘[Price 4s. 6d.]

provided a method of processing natural
rubber which comprises milling a masterbatch
comprising a wet coagulum of natural or
synthetic rubber latex having a compatible oil
dispersed therein with wet natural rubber in
the form of a coagulum or solid mass, the mill-

_ing being continued at least until the rubber

crumbles.
It is desirable to dry the resultant crumbled
rubber and this is readily achieved by passing

heated air through a bed of the rubber crumbs. -

The masterbatch may be readily obtained by
emulsifying or dispersing the oil in the latex,
which may be wholly fresh or vulcanised latex
or a mixture thereof, and thereafter coagulating
the mixture of oil emulsion or dispersion and
latex. = e

It will be appreciated that the invention
includes the use of such compatible oils as have
a greasy consistency at normal ambient tem-
peratures and the term “oil” as used herein
is to be interpreted accordingly. :
~ We have discovered that the higher the per-
centage of oil in the masterbatch, the lower
is the minimum concentration of oil required
in the final rubber mix to cause effective
crumbling. The maximum amount of oil that
could be incorporated in the latex to form a
masterbatch is limited because too high a con-
centration makes the masterbatch too sticky
to handle conveniently but it has been ascer-
tained that a masterbatch containing up to
909, by weight of oil incorporated therein
may be handled without undue difficulty.
Using such a masterbatch, the proportion
necessary to cause satisfactory crumbling of
the wet latex coagula, crepe, sheet or scrap
rubber is normally only about 1 part of
masterbatch to 22 parts of the wet
rubber on the basis of dry weights, depending
on the particular oil used. The particles of
such crumbled rubbers are fine in size, thereby
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great a difficulty in dry-
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'EXAMPLE 4.

the_~
rubber |l atices which.:

from-vul cani sed | atices i mfubbgfsi ng ammpni um ol eat e final mbher aet hyl enepent -

part to the final dry, crunb]ed rubber §gperror an e oleate rtor
enmul sification. The m xture processing properties for exanple
in extru- was coagulated uszng formoc ad#d, -  brittlecrepgi ON.
1, 075, 234 : . . 5 .
al Rubber 3l cani sed Kibfer brittle crepe
4 1:22%/, crumb
5 1:17%/¢ fine crumb
6 - 1:145/4 fine crumb
7 1:125/, fine crumb
8 ) 1:111/8 ’

10
i3
20

25

35

fine crumb _

- The oil incorporation to the levels necessary
to achieve effective crumbling of the rubber,
e.g. in the case of “Circosol” 596 from about
4 to 10%, by weight, does not greatly affect
the physical properties of the final rubber,
although the small amount of oil incorporated
tends to reduce the Mooney viscosity of the
rubber and improve its processing characteris-
tics. Further, by replacing fresh latex in the
masterbatch with vulcanised latex, either
‘wholly or in part, the extrusion characteristics
and the appearance of the final dry crumbs
can be improved. The crumbled rubbers were
submitted to drying by forcing hot air at 100°
C. through a bed four inches thick. Drying
under such conditions took only 2 hours. Thus,
the present invention provides an effective
means of producing natural rubber in crumbled
form. This is of importance siot only from the
point of view of drying rate but also in pro-

“ducing a form of rubber which can be easily

specified technically. The method is of addi-
tional advantage in that latex in which the
compatible oil is dispersed may be at field dry
rubber content. Such a method allows incor-
poration of desirable chemicals when it is
necessary without loss due to washing out by

dilution during coagulation..

Examples of other compatible oils which
may be employed are aromatic type oils, such
as the oil sold under the trade name “Dutrex”
R and aliphatic type oils such as. palm. oil
(“Dutrex” is a Registered Trade Mark.) The
levels of oil necessary to produce the desired
crumbling effect will depend on the type of

oil selected but in general the concentration
of oil in the final rubber will be in the range
of from 3%, to 10, by weight,

. The following Examples will serve to illus-
trate the manner in which the crumbling of
rubber may be carried into effect in accord-
ance with the present invention.

"ExAMPLE 1. .
90 gms. of “Circosol” 596 oil were emulsi-
fied with. 0.9 gm. oleic acid and sufficient
aqueous ammonia added to form the emulsion.

This emulsion was then mixed with natural -

45

50

rubber latex containing 10 gms. of rubber on .

a dry weight basis. The mixture was then
coagulated using formic acid. The oil/rubber

masterbatch so prepared was divided into five -

equal portions. Fresh natural rubber latex was
then divided into five unequal portions con-
taining the following quantities of rubber:

rubber
rubber -

(a) latex containing 300 gms.
(b) latex containing 400 gms.
(¢) latex containing 500 gms. rubber
(d) latex containing 600 gms. rubber
(e) latex containing 700 gms. rubber .

‘These portions (a) to (¢) were then separ-
ately. coagulated and to each of the coagulated
portions one portion of the masterbatch was
added on a crepeing mill. In each case the
mixture was passed through the crepeing mill
battery six times. The nature of the final
1x;u?ber after drying in each case is given
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(a) 90 10

(b) 90 - 10

(c) 90 5 5

(d) 80 20 -

() 80 10 10

() . 80 .5 _ 15

(9) ' 80 0 20 . These

mast er bat ches wer e:t hen m xed,98)234pr ecedi ng cl ai s wherei n3the nmasterbatch

con- +he—erepermg—nH—wrth—freshwet—matural—tatrex tains up to 90% by

wei ght of the oil.. = coagula to produce q?{&ﬂlgﬂmeconcentration of 5 A
met hod according to any one of the 5 25% by Wweight of oil based on dry
~ kubber  precedangFat &imi® wherein the crunbl e®wowubber 40 content. In all
‘Gases at the end of 10 passes is dried by passing heated air through a bed
through the @efBFFE™pattery, the mass of ®the rubber crunbs.
crumbl ed into & Neradtive! i ze. These were ,6. A nethod according to any
one of the then submitted to drying. Al sanples dried preceding
clains for theldpr Bddee®msn of oil- 10 in 2 days at 140[err] F. The sanples
contai ning exten ber in crunbled form ein 45 vul cani sed
rubber showed f\QgﬁggrE‘r ness and the. nmaster hé;ﬁf%%Ls en'p| oyed in an anount
dried faster. Prelimnary eval uation of rubbers such that the final
product contai Ngabe 3.N an i NCQHPR0 3ted Wi th oil utilising this nethod
anount 100 gitf) df @ rbdbatiayh waiddiig 80  (Hh@depthst hat t he physical properties are
as 5gopvelts Ofa‘f(.l?l y gg}e’(ljw ey t d9a) sBhe of claims 15 as those of
oi 1% ol ﬂjﬁ SRR ok e 6 d USR8 it o C1 U1l e
r ubbefonsafling the g ERMINROSE Abbed N EOdaROf Ahesd @aguliteld Portiens (a) thVeRr €8 n t he
mast ewwiratcapulital epaptdyyed i n an ot end@ping)inliils qhdmglzseﬂg!;bnng:%!fl tthhgubber. The
pr 'Oce'ss(a) 3%5mgrungt SUCh. that th.e fi nm%@d aﬁgwcfrs%hgh%s'given below. :

10 (b) 400 gms. - : : o '

Drying .Time:

(a) Fine crumb 2 hours
(b) Crumby/brittle crepe 2 hours
(c) Brittle crepe 4 hours
(e) Crepe © 12 hours
20 EXAMPLE 3. as a complete replacement or parti'al'replace-

The procedure described in Example 1 was
repeated except that the masterbatch was
mixed with wet scrap rubber instead of with
coagulated latex in exactly the same proper-
25 ° tions. The results obtained were closely similar
- - to those given in Example 1. '
5. The present invention thus provides a
7" "method by which natural rubber, ordinary
- . or scrap grade, can be produced in a crumbled
30 form which facilitates drying and constjtutes

" 'a better presentation of the rubber. The physi-

" cal properties of such crumbled rubbers are
U5~ little different from those made from conven-

_ - tional rubbers. This method is equally appli-

.. 35" ‘cable when vulcanised latex is used in place

“..~~"of some or all of the fresh latex to form the

ment -of fresh latex, the tacky nature of the
crumbled rubber can be improved. This,
although not absolutely necessary, may. be
attractive in certain instances. -

A further series of samples of crumbl
rubber containing “Circosol” 596 were formu-
lated for the purpose of determining the effect
on the physical properties of the rubber of the
presence of the oil. Three batches of crumbled
rubber ‘were -prepared, containing 5%, 8%
and 10%, by weight respectively of “Circosol”
596, by mixing a latex rubber masterbatch
containing 90, by weight of the oil with the
appropriate quantity of rubber on the mill.
Each batch was compounded according to the
following recipe and vulcanised: —



Is equally effective with scrap grades of rubber. oil in an anmount of from
3 to 10% by wei ght. VWHAT WE CLAIM | S: - 8.

The nethod for the production of 20 1. A nethod of processing natural
rubber crunbl ed riiibber substanttat iy as described—55 whi-ch—conpri ses ~—
mlling a masterbatch com wth reference to Exanples 1, 2 or 3.

prising a wet coagulum of natural or synthetic 9. The nethod for the
production of oil- rubber | atex having a conpatible oil dispersed
ext ended rubber ig-crunbled form substan- 107553}2er ein with wet patural

rubber in the fo . to-Exanple. 25 of 2a
coagul um or solid nass, b{h mlling being 4. . . '

60 continued at |eas 295t 1t he rubber Trunbl é@.l_?a_“sl‘!!.weis_{a‘i_mbl_ ed rubber

when produced by the Steari-acid - et hod accardi ng t @ £l.al 9 vegffierein nethod -

clainmed in any one of claims 1 to 5, the masterbatch s prepared by
enul sifying or 7 and 8. Mffe l¢ he oi I=in theO%%atexsand thereafter
11. Q| -extended rubber i . | ed form 30_ coagulgfing the resultant
m xture pf oil emul - V\hez%cg%%égﬁced by the net hod"gfa(gi”rred i®any 65
sion or dispersion and | Sulpbur .. one of3.xl;pigsil, to 6 and 9.
3. A nethod according to claim1.or claim 2 wherein the natural or
synthetic rubber | ateentroSdtpddBaining\MNGNIERys cBAMRRMg ulcanised ingbbéts Ml iveaTh 8@ dollovl €5
or a nmixture of vul’°!1!‘dgd,f.°°°fd§ng.t°thesam?!ﬁ§1°ap¢\l8®\l, ingFablerm-sed and unvul cani sed

| ati ces. canised. The phyical Rrpeeies Bttt agents, = 4. A nmethod
according to any one of the - Agents for the Applicants. _ i
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Press. . -1967 _Published hy _Th@t' Patent C¥fice, 25 Southampton

Bui | di ngs, Lonfon, WC.2, | . - . . | Elongation | Modulus [fr.om whi ¢h copies
be obt ai nefl.% by weight of oil | Tensile Strength | atbreak | 300% | Hardress | Resilience |
may be obt ai nefl.7o °Y Weig! > ne: ] ;

‘in rubber . o Ibs/sqin. S % 1bs/sq.in. BS° %

Control oamr T s 213 40.5 85.5

5% ) 2077 882 157 36.3 82.8

8% 23 890 157 35,0 84.0

10% 2006 892 157 | 340 81.7
] 1§y using larger ﬁnd;ounts of a compatible  Utilising such a. method _ﬁe have found that 25

oil in the form of the oil/rubber masterbatches ol to a level as high. as: 403/ could be incor-

10 as above described, we can increase the amount  porated without too great a difficulty in dry-

of oil incorporated into the natural latex co-
agula or scrap rubber and thereby improve
the ‘processing characteristics of the. rubber
and at the same time can produce oil-extended
rubbers ‘containing any .desired:-amount of oil
without encountering the ‘difficulty in drying
the oil-extended rubbers produced direct from
rubber latices which has been-experienced in
the past when "6il, or- diy/foi )er master-
batches had been used. The use of master-
batches prepared from vulcanised latices im-
part to the final dry, crumbled rubber superior
processing ‘propertics for example in extru-
sion. :

' ing, the normal range being from 109/, to 405/

by weight of oil based on the dry rubber con-
tent. This further aspect of dur present inven-
tion is illust_rat_ed in the following example.

: Thg .followiﬁg“ m&isfefbatches ‘were Pi’epar'ed- i
by mixing latex, vulcanised or “unvulcanised; . -..;

-y

ety

with a rubber extender oil in an-emulsion form 35

was coagulated using formic acid.

using ammonium' oleate or tetraethylenepent- = -
amine oleate for emulsification. The mixture "~
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These masterbatches were then mixed on
the crepeing mill with fresh wet natural latex
coagula to produce a final concentration of
25, by weight of oil based on dry rubber
content. In all cases at the end of 10 passes
through the crepeing battery, the mass
crumbled into fine particle size. These were
then submitted to drying. All samplés dried
in 2 days at 140° F. The samples containing
vulcanised rubber showed less tackiness and
dried faster. Preliminary evaluation of rubbers
incorporated with oil utilising this method
showed that the physical properties are as good
as those of oil-extended rubbers obtained by
other methods of incorporating rubber ex-
tender oils into natural rubber. The process
is equally effective with scrap grades of rubber.

WHAT WE CLAIM IS:— :

1. A method of processing mnatural rubber
which comprises milling a masterbatch com-
prising a wet coagulum of natural or synthetic
rubber latex having a compatible oil dispersed
therein with wet natural rubber in the form
of a coagulum or solid mass, the milling being

- continued at least until the rubber crumbles.

2. A method according to claim 1 wherein

the masterbatch is prepared by emulsifying or
. dispersing the oil in the latex and thereafter

coagulating the resultant mixture of oil emul-
sion or dispersion and latex. '
3. A method according to claim 1 or claim

" -2 -wherein the natural or synthetic rubber latex
.is~a vulcanised latex or a mixture of vul-
*..35 canised and unvulcanised latices.

ES

4. A method according to any one of the

precéding claims wherein the masterbatch con-
tains up to 90%, by weight of the oil.

5. A method according to any one of the

preceding claims wherein the crumbled rubber
is dried by passing heated air through a bed
of the rubber crumbs.
"~ 6. A method according to any one of the
precedinig claims for the production of oil-
extended rubber in crumbled form wherein
the masterbatch is employed in an amount
such that the final product contains oil in an
amount of up to 409, by weight.

7. A method according to any one of claims
1 to 5 for the production of crumbled rubber
wherein the masterbatch is employed in an
amount such that the final product contains
oil in an amount of from 3 to 10/ by weight.

8. The method for the production of
crumbled rubber substantially as described
with reference to Examples 1, 2 or 3.

9. The method for the production of oil-
extended rubber in crumbled form substan-
tially as described with reference to Example
4

10. Crumbled rubber when produced by the
method claimed in any one of claims 1 to §,
7 and 8.

11. Oil-extended rubber in crumbled form

‘when produced by the method claimed in any

one of claims 1 to 6 and 9.

STEVENS, LANGNER, PARRY &
ROLLINSON, -
Chartered Patent Agents,
Agents for the Applicants.
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i ncorporated with oil utilising this method amount of up to 40% by weight.
showed that the physical properties are as good 7. A nethod according tg
any one of clains 15 as those of oil-extended rubbers obtained by 1 to 5

for the production of crunbled rubber 50 ot her nmethods of. i ncorporatin
rubber ex- wherein the masterbatch is enployed in an tender oils into;
natural rubber. The process anourki0762¥h that the final -product 8ontains
is equal 'y effective wth scrap grades of rubber. oil in an anount of frodL
3 to 10% by wei ght. VWHAGIVE CLAI MidbBér - Vulcanised Rubber 8.
The nethod for t ssi ng natural
rub crunmbl ed rub®er substMtially as Wescri bed 55 whi ch conprrses
m I ng a mast er bat com Wwgyh reference to Exanplgs 1, 2 or 3.
prising a wet coagulum of natural or synthetic 9. The nethod for the
production of oiI- (© rubber ®atex havin® a conpatilfle oil dispersed
ext ended rubber %9 nbled'fq@nr substa A therein with wet natural
rubber in the forn1 lally as descri bed mnth reference to Exanple 25 of a
coagul umor solid nmges, the médoling beindo 4. 10
60 continued at beast untid t he rubbeé crunbl es. ] 10. Crunbl ed rubber
when produced by t he R et hod ac ording to élarnrl wherei n net hod
clainmed in any one qf) clalnB sot o 5, bhe masterikmtch is prepared by
-emul sifying or x and thereafter}
.11. O | - extended rubber in crunbled form 30 coagulating the resultant :
:mxture of oil enul- when produced by the nethod clainmed in any 65
sion or di S'BE?CSWFF Y. shen mixed on Pfeced’“g clajmewher e“b‘lha ‘?“’PGN’G and 9.
3. Aneth [t ées Iw “ﬁ;f‘l o) RiThP al or ;
IofC meth Q:np%f Hie ;
synt hetsc zsub rvexglﬁto%n rem tlie%rualblédlhfbadil ded | at ex§
or a m xt lgpngengfln\pmcases at t'r;;: end of t%lo passes R@f d%xpd\mpsm%hea@amr gh;rgxgaradbed
peing attery, e mass o t e g]ug
unvul cani mbll;&1 into %Ee partlcle size. Thfse ere A method “acco %F %P g{h 4.
A met hod e Qhthi precedl claims plicants.
Leam ngboﬁnlSﬂayzaPrll;mtredh eampldercodwtpxgstgmadeﬂ%a:bbeaner 1 egllfbﬁn vhyrehhelSCourl er}
Press. vulcamised ru emﬂeg IOFPpieNed 1 3n SMOUMa npt on
Bui | di ngs beI muon om?b;@/ such that bet%)al product co: taqur(alrﬁnml gﬁ copi es
’w1 nhsmg this method amount of up to 40% by weight. |
may be Ob at the physical properties are as good 7. A method according to any one of claims
15 as those of oil-extended rubbers obtained by 1 to 5 for the production of crumbled rubber 30
other methods of incorporating rubber ex- wherein the masterbatch is employed in an
tender oils into natural rubber. The process amount such that the final product contains
is equally effective with scrap grades of rubber. o¢il in an amount of from 3 to 10, by weight,
WHAT WE CLAIM IS: — 8. The method for the production of
20 1. A method of processing patural rubber crumbled rubber substantially as described 55
which comprises milling a masterbatch com- with reference to Examples 1, 2 or 3.
prising a wet coagulum of natural or synthetic - - 9. The method for the production of oil-
rubber latex having a compatible oil dispersed extended rubber in. crumbled form substan-
therein with wet natural rubber in the form tiaily as described with reference to Example :
25 of a coagulum or solid mass, the milling being 4. 60
continued at least until the rubber crumbles. 10. Crumbled rubber when produced by the
2. A method according to claim 1 wherein method claimed in any one of claims 1 to 5,
the masterbatch is prepared by emulsifying or 7 and 8.
dispersing the oil in the latex and thereafter 11. Oil-extended rubber in crumbled form
30 coagulating the resultant mixture of oil emul- when produced by the method claimed in any 65
sion or dispersion and latex. one of claims I to 6 and 9.
3. A method according to claim 1 or claim
2 wherein the natural or synthetic rubber latex STEVENS, LANGNER, PARRY &
is a vulcanised latex or a mixture of wul- ROLLINSON
35 canised and unvulcanised latices. Chartered Patent Agents,
4. A method according to any one of the Agents for the Applicants. ’b
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