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(54 A METHOD OF EXTENDING A NATURAL RUBBER WITH AN OIL. -

(71)  We, Kuvata LuMpur-KEPONG
AMALGAMATED LiMiTep, a' Company incor-
otated in the United Kingdom, of 71 $t.

ry Axe, London, E.C.3, 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 particulatly described in and by the
following statement:— _ L
The preseat invention relates to a method
of extending a natiral rubber with an oil
Although it has ‘been shown that natural
rubber extetided with oil possésses unique
and valuable properties, the manufacture
of oil extended natural rubber has not
fluorished to any great extent due to the
difficulties which have been encountered
in known extension processes. - '
- Thete are at present two known methods
of incorporating oil as a softener or an
‘extender into hatural rubber. A first method
is one in which an emulsion of the ex-
tender oil is mixed into the rubber latex
prior to' coagulation, so that on coagulation
the oil is co-coagulated with the rubber. A

“sécond method is one in which oil is milled

into dry rubber which has been masticated
and made receptive to oil addition either
on an open roller mill or in an internal

mixing machine. _ S
The method of adding an emulsion of the

. extender oil to the latex prior to coagula-

35

45

tion offers several difficult problems. Firstly,
it is necessary to use a rapid coagulation,

- which calls for excessive use of acid, in order

to avoid ‘separation of the oil and rubber
phases prior to coa%lulati;on. Secondly, the

coagulum formed, which even at such low

--extensioaf as 10 to 159 becothes too soft
" to pass throu

“chine. d%g
' ﬁlreate_s't difficulty is encountered in drying
the

a conventional sheeting ma-

is_difficult to handle. Finally, the

sheets of extended and coagulated latex.

" Ol ‘extended rubber made by this method

has extremely poor “wet strength® in the

- undried state’ and will not hang on’ conven-

tional drying trolleys as sheet or ctepe, and

- packs down when made into crumb rubber

[Price 55.0d. (25p)]

SPECIFICATION AMENDED - SEE ATTACHED SLIp

‘method, that of mill

to such an extent as to prevent the flow of
air, which is required in"the drying process,
from passing through it. e
- The method of adding oil to rubber which
has been softened by mastication on a mill,
although often used, is an expensive one
since the power consumed in the break-
down of the dry rubber is considerable.
Manufacturers are loath, therefore, to use
this method as the cost may well outweigh
the advantages of cheapness gained by in-
corporating a lower cost oil into the tubber.
The cost of this method of oil extension
puts natural rubber at a distinct disadvan-
tage compared with réady made oil -ex-
tended synthetic products. '
When it is desired to oil extend any of

the “lower grade” rubbers (ie. rubbers

made from the coagulum.which has formed
in tapping cups by fermentation and which
artive at the processing factory already in
a coagulated condjtion) only the latter
incorporation, may- at

ptesent be used. - :
In a recently developed rubber process-
ing technique rubber coagulum is commin-
uted to form what is commonly called a
crumb, the crumb is dried, and the loose
aggregates of particles from the dryer are
subsequently pressed into blocks fof trans-

“portation. As méntioned above where exten-

siot has been attempted prior to coagulation
the coagulum is not entirely satisfactory
for processing by this technique. _
¢ have now found that substantially
any grade of natural rubber may be ex-
tended with an oil in a relatively inexpénsive
mannet by comminuting and. ‘drying a
natural  rubber coagulim and thereafter
bringing the thus formed loose aggregate
of rubber particles into intimate contact
with a2 compatible extender oil.
Accordingly the present invention pro-

vides a method of extending a natural rub-
‘ber with an oil, which method comprises

comminuting and drying a nitural rubber

. coagulum and thereafter__brmEing the thus
formed loose aggregate of ru

ber patticles
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into. -intimate contact with a compatlble
oil, the proportion of oil and the period
of contact being such as to bring about the

| -desired degrée ‘of extension. After exten-

sion_the rubber may be pressed to a solid

~ block for transportation.

By suitable seléction of the proportion of
oil used and' the period of contact the

 method of the invention may be used to
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sion is require

produce' any degree of extension up to
100%

Prgferably the rubber is extended with the
oil at an elevated temperature e.g. at from
50°C. to 100°C. This may conveniently be

achieved by. treatmg raw rubber by the :

method of the invention as soon as possible
after drying. .

In general raw rubber coagulum, of any
grade, may be’ produced in divided form
by any of the :conventional comminuting
methods, e.g. crumbmg, pelletising, granulat-
ing or g .After the product has
been dried and is still in an open structure
form, .that is. unpressed, and usually and
preferably unbroken, it is brought into inti-
mate contact with the oil with which it is
to be extended, and after a suitable period
of time, which depends on the amount of
extension required,  the oil will be com-
pletely absorbed in . the rubber particles,

e.g. crumbs, which can then be pressed

into a block for shipment in a conventmnal

Mmanner.

The oil may be brought into contact with
the rubber by any suitable method, for ex-

ample, the. d1v1ded rubber e.g. the rubber
‘crumb, may be placed. in _perforated con-
tainers, the volume. of ‘which is calculated.

such that the containers hold a block of
oil extended rubber of predetermmed weight
at a predetermined density. The weight of
crumb calculated .to .ve required as the
rubber portion of . the predetermmed weight

container which is then immersed in the
extending oil Absorptron of the oil takes
place quite rapidly, patticularly if the crumb
is fresh from the dryers and still retaing an
elevated -temperature.. ‘48 -hours has been
found to be am (f:le time when 100%. exten-

container the oil extended rubber .is ready
for packing. - -

In addition non-perforated contaxners of
predetermined size. may . be used in exactly

_ the same manner a$ described above for per-
forated containefs. w1th :thé . exception that
“in this case the oil is. poured into the con-

tainers either before. the crumb is put in
or afterwards.

-Where less than 50% extensmn is requrred
for_example, wher¢. the ‘Tequired..€xtension

.is 25% ‘or'33%, snnp)c ‘contacting. as, des-
cribed above.may fof_prodice an ‘extended

ribber which has a éonsistent concentration

-After’ removal from the
of .the-

of oil throughout If th1s is the case the
extended rubber may not have the desired

characteristics, for example, it may not havec, . :

the desired appearance. Should simple ¢t
tacting not produce an extended rubber.
which the concentration of oil throughout

?~.70

is of the desired consistency, further pro- .

cessing may be necessary. For example, the

extended rubber may conveniently and - -

economically be further processed by the
use of a blending mill.

Any rubber processing: aid which is mis-
cible wrth the oil used in the extension. either
in fluid or fine particle form, may be incor-
porated, in the rubber/oil mixture by using
the extender oil as a vehicle.

In addition one or more rubbcr com-
poundmg mgredlents which are miscible
with the oil used in the extension either
in fluid. or fine particle form, _may -also be

incorporated in_the rubber/oil mixture by.

usmg the extender oil as a vehicle. .

. The invention thus includes a composition
e,g a.composition for use in the manufac-
ture of tyre treads, comprising a natural
rubber extended with an oil by the method
of ‘the invention with one or more rubber
compounding ingredients.

Following is a descnptlon by way of ex-
ample of methods in accordance with the

invention,
ExampLE 1.

_ A quantity of natural rubber field latex
was coagulated and processed by a method
of comminution commonly . known . as
“Pelletising”. A block of crumb welghmg

:37.5 Ibs.. was removed from the dryiig
‘tray and placed in a square metal container

whilst still hot. To this was added 37.5 Ibs.
of a napthenic mineral oil sold urider the
brand name of “Caltex Process Oil No.

“After’ '24 hours the treated rubber was
femoved. from the container and was found
to be an homogeneous mixture from which

15
80
85
90
he 95
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105

150", by - pouring the oil on to the rubber
-crumb..
of oil extending rubber is placed on the

110

the oil could not be. removed w1thout re-

sort to solvent extractron

' EXAMPILE 2. '
A quantrty of natural rubber coagulum
type known as “cup.lump” ie, a
latex  rubber which has coagulated whilst

_still in the tapping cup affixed to the fitbber

tree, was prepared by a crumbmg ‘method

" known. under. the. name of the. “mechano-
‘erumbing - process”. On remioval. from the h
_drying tray a_ block of: crumb’37.5. 1bs, .in
“weight was placed in a_square métal con-
- tainer whrlst still_hot. To. this was added
"375.1bs, of an aromatic. minéral oil sold
~under, the trade name-of “Shell Dutrex R”,
by pouring .the oil 'on to the rubber crumb.
"(Theé. words, “‘Shell: Dutrex””, are. regnstered
Tride Marks.} . B

T e
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1.5 Minutes:

- After a lapse “of 36 hours the treatedf

rubber was discharged. from the container

-directly on to a Cellophane (registered Trade .
\__,vlark) sheet, wrapped, and- packed directly,
into.a cardboard carton for shipment. No.
oil eXuded from the treated rubber, and oil
“could not be removed from the rubber:
: w1thout resort to solvent extraction.

- ExampE3. _.
A quantity of natural rubber ooagulum-
of ‘the type known. as “tree lace” ié. latex.

rubber which -has dried on the tapping cup

of the rubber tree. after latex flow has'

finished, was .processed to crumb in a con-

ventional manner and after removal from.

the drying tray a block weighing 37.5 Ibs.
was placed in a metal container whilst still
hot. To this was added 37.5 Ibs. of a
naphthenic mineral oil sold under the brand
name of “Shell Dutrex 65", by pouring the
oil on to the rubber ¢rumb.

After a lapse of 24 hours the treated

Ingredrents

 rubber was ‘removed from the. contamer and

found. to be an homogeneous mixture which

could be wrapped in Cellophane (registered

Trade Mark) for shipment. The oil could
not be removed from the rubber without
resort to solvent extraction,

. The following Examples illustrate . the
utlhzatlon of oil extended rubber made by
the method of the invention in the produc-

tion of compositions for the manufacture
of tyre treads. : .

: EXAMPLE 4. :
To compare the mixing cycles for. 011 ex-.

tended rubber made by the method of the

invention with two methods of mixing un-
masticated natural rubber currently recom-
mended by the Natural Rubber Producers
Research Association and to show the time
saved by using the oil extended rubber made
by the method of the invention, the follow-

_ing composition was mixed in a high speed

internal mixer:

Parts by Welght

0il extended rubber (50%/50%) by welght mrxture) '
made by the method of the invention ...

Unmasticated natural rubber
Mineral oil ... e -
Zinc Oxide ... ; . .
‘Stearic Acid ...
Antioxidant ...
Carbon black ...
Accelerator
- Sulphur

® & (bl)

50
50

pp%—nu||8 3

[=X¥ ]

5
2
1
60
0
2

o

Comparatlve mixing cycles were as fol-

lows: —

(@ Mixing of oil extend'ed mbber

0.0 minutes: . Load oil extended rubber
- and all compounding ingred-
ients.

Dump on to sheetmg mill.

b) Canvem:onal mixmg method recom-

mernded by NRPRA.
0.0 minutes: - Load - unmasticated rubber
- . .. and all compounding ingred-
. lents with the exceptlon .of

. - -the mineral oil.
‘1.0 minutes._: Load all oil.
2.5 mmu&s Dump on to sheetmg mill.

(®)). Alternative mixing method recom-
mended by NRPRA.

+ 0.0 minutes: - Load unmasticated rubber .
-.1.0 minutes: Load all powders and three

. . .. .t quarters of -the oil. . -

.. 2,0 minutes: Load remainder of oil.

3.0 minutes: Dump on to sheeting mill.

EXAMPLE 5. ' '
~ An oil extended rubber was produoed by
the method of the invention containing

.15 Tbs, of rubber and 10 Ibs., of naphthenic

oil was formulated as a typlcal motor car

-tyre tread composition containing the in-

gredients jtemized as (a) in Table 1 below

on ‘an' open two roll conventlonal mixing
mill as follows:

The oil extended rubber was added to an

all of :the other ingredients were added as
soon as the rubber had formed a band on
the rollers.. Mixing wids completed in 10
minutes, and the composition had a Mooney
viscosity (ML-4) of 33. The mixture was
then sheeted off and fed to a conventional

‘tyre tread extruder and a preformed tread
. strip .obtained. - -

- Visual :examination showed carbon black

=d1spers1on to be good.

- The preformed tyre tread stnp was- used

- to “retread” a worn motor tyre ‘casing by

moulding and vulcamsmg on to the pre-
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pared carcase of the tyre.” No fault could
be found with the finished tyre, mould flow-
being -good and’ no voids apparent in the
moulded tyre tread pattetn. There was ho
evidence of tread separation from “the cars:
case. : o _
‘An-attempt was tmade to duplicate the
above procedure except that oil extension
was carried out during the miking process
after masticationi of the rubber and the cotn-
position contained the ingredients itemized
as (b) in Table 1 below.

Using this conventional method of oil
extengion on an opén mill, ia by first
masticating the raw rubbét oh to the mill
to break it down to a consistency sufficient

to make it receptive to oil addition, the full
amount of oil could only be added with _
difficulty. die to' the oxidative breakdown:~<
of the rubber havitg considerably incressed, 20
the: plasticity of the rubber and completion™
of compounding took three times as long as
for the compounding which started ‘with -oil
extended -tubbet. - -
The completed mix was of paste like con- 25
sistency having Mooney viscosity (ML-4)
below 18, and could -only be extruded to
a preformed tyre tread moulding strip with
great difficulty. The preforméd strip was.
not congidered suitable for tyre retreading 30
dufe ‘to the poor moulding qualities, and
softness. S T

TABLE SR '

Tngredients for oil extended tyte _tr_ead...j

“Pans by Weight.

Oil extended masterbatch 60% rubber ... ...
e o g% 0l

Ribbed Smoked Sheet Rubber
Napthenic Oil e e e
Zinc Oxide ... .... ...
Stearic Acid ...
Accelerator ... ... ... ..
High Abrasion Furnace Black
Antioxidant
Sulphur

(a) ®)
100

. . 60

) — 40

. 3 3

1 1

3 - 05 0.5
55 5.

....... 15 15

2 2

It will be appreciated from the above
Examples that the method of the invention
may be used to produce o6il extended rubber
from any type of natural rubber which is-
receptive to oil incorporation, i.e. substan-

tially all prades of natural rubbers, which

have been processed by any of the known
comminution methods. In addition the
method has the advantage that:

(a) No mechanical - breakdown of the

“rubber is requited subsequent to- its pro-

duction as a dry -product, thug providihg
considerable power cost saving during man-
facture to finished goods compounding.

(b) Oxidative breakdown attendant upon
meéchanical breakdown of the rubber in
former dry rubber processes of oil extension
is eliminated, thus @ imparting supetior
propefties to the product. o

WHAT WE CLAIM IS!— |

1. A method of extending a natural rab-
ber with an oil, which method comprises
comminuting and drying a natural fubber
coagulum and thereafter bringing the thus
formed loose aggregate of .rubber particles

into intimate contact with a compatible oil,

the proportion of oil and the period of con- R

tact being such as to bring about the desived
degree of extension. ST

2. A method as claimed in claim 1 when 75
carried out at 4 temperature of from 50°C.
to 100°C. e

3. A method as cliimed in claim 1 or.

‘claitn 2, wherein one ot more rubber com-
‘pounding ingredients are incorporated in the 80

rubber by using the oil a8 a vehicle for the

ingredients.. -~ - . - :
4. A method as claimed in claim 1 and

substantially a5 hereinbefore desctibed spec-

ifically. . -y L 85
5. " A method ag claimed in ¢laiim 1 and

_ substantially as heieinbefore described with
-reference to any otie¢ of Examples 1 to 3.

6. A method a3 claimed in claim 3 and
substantially as heréinbéfore described with 90
reference to Example 4 or Example 5.

- 7. A natural rubber When extended with

an oil by a method a8 claimed in any one

of claims 1, 2, 4013 -~ '

8. A compositioh eomprising 2’ natural = 95
rubber as -claimed 'in claim 7 and oné or -
more rubbeér compounding ingredients.

9. - A compogition ay-claimed ‘in-claim '8
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pared tarcase of the tyre. No fault could
be found with the finished tyre, mould flow
being good and no voids apparent in the
moulded tyre tread pattern. There was ho
evidence of tread separation from the car-
case.

An attempt was made to duplicate the
above procedure except that oil exténsion
was carried out during the mixing process
after mastication of the rubber and the com-
position contained the ingredients itemized
as (b) in Table 1 below.

Using this conventional method of oil
extension on an open mill, ie. by first
masticating the raw rubber on to the mill
to bredak it down to a consistency sufficient

&

to make it receptive to oil addition, the full
amount of oil could only be added with

difficulty due to the oxidative breakdow_
0

of the rubber having considerably increaset
the plasticity of the rubber and completion

“of ¢ompounding took three times as long as

for the compounding which started with oil
extended rubber. - : : R

The completed mix was of paste like con--

sistency having Mooney viscosity (ML-4)
below 18, and could only be extruded to
a preformed tyre tread moulding strip with
great difficulty. The preformed strip was
not considered suitable for tyre retreading
due to the poor moulding qualities,  and
softness.. .

TABLE 1.

Ingredients for oil extended tyre tread. Parts by Weight.

@ )
Oil extended masterbatch 609 rubber ... ... ... ... 100

40°4 oil f :

Ribbed Smoked Sheet Rubber ... ... ... — 60
Napthenic Oil . — 40
Zinc Oxide ... .... ... 3 3
Stearic Acid .. 1 1
Accelerator ... ... ... ... 0.5 0.5
High Abrasion Furnace Black ... 55 55 -
Antioxidant ... ... .. .. .. 1.5 15
Sulphur v . 2 2

It will be appreciated from the above
Examples that the method of the invention
may be used to produce oil extended rubber
from any type of natural rubber which is
receptive to oil incorpotation, ie. substan-
tially all prades of natural rubbers, which
have been processed by any of the known
comminution methods. In addition the
method has the advantage that:

(a) No mechanical breakdown of the
rubber is required subsequent to its pro-
duction as a dry product, thus providing
considerable power cost saving during man-
facture to finished goods compounding.

(b) Oxidative breakdown attendant upon
mechanical breakdown of the rubber in
former dry rubber processes of oil extension
is eliminated, thus imparting superior
properties to the product.

WHAT WE CLAIM IS:—

1. A method of extending a natural rub-
ber with an oil, which method comprises
commintiting and drying a natural rubber
coagulum and thereaftet bringing the thus
formed loose aggregate of rnbber particles
into intimate contact with a compatible oil,

. the proportion of oil and the period of con-

tact being such as to bring about the desired
degree of extension.
2. A method as claimed in claim 1 when

‘carried out at a temperature of from 50°C.

to 100°C.

3. 'A method as claimed in claim 1 or
claim 2, wherein one or more rubber com-
pounding ingredients are incorporated in the
rubber by using the oil as a vehicle for the
ingredients.

4. A method as claimed in claim 1 and
substantially as hereinbefore described spec-
ifically.

5. " A method as claimed in claitn 1 and
substantially as hereinbefore described with
reference to any one of Examples 1 to 3.

6. A method as claimed in claim 3 and
substantially as hereinbefore described with
reference to Example 4 or Example 5.

7. A natural rubber when extended with
an oil by a method as claimed in any one
of claims 1, 2, 4 or 5. '

8. A composition comprising a natural
rubber as claimed in claim 7 and one or
more rubbér compounding ingredients.

9. A composition ag ¢laimed in clain '8
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when made by a method as claimed in claim BouLT, WADE & TENNANT,
3 or claim 6. 111 & 112, Hatton Garden,
.-+ 10. A rubber tyre when retreade with London, E.C.1.
34 composition as claimed in claim 8§ or Chartered Patent Agents,
5 claim 9, Agents for the Applicants.
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