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The present invention acordmgly prov:ldes a method of producmg raw sohd'

natural rubber in bulk form, which method comprisesthe steps of:—. .

(1) Passing a continuous stream: of fresh or preserved natural rubber. field: latex '

through a heat exchanger in which the reating medium is - maintained at a
“temperature from 100°C. to 300°C,, 50 as to raise the temperature of the latex

to from 60°C to 110°C,, whereby gelatxon of the rubber is caused to take place :

‘rapidly;

(2) optxonally, crumblmg the coagulum

(3) drying the coagulum and

(4) pressing and palleting the cosulum to form raw solid natural rubber in bulk.
The gelled coagulum is re

temperature of the heating medium can be adjusted to control the time of gelation

of ‘latex of different stability. The flow chart of this continuous heat gelation
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20 . The efficiericy-and the time ‘of gelation of latex ‘can be improved by the - 20
: addition-of heat-sensitising agents to the latex. The user of thesé heat sensitising
agents, however, can be dispensed with when gelation is brought about by
maintaining the heating medium ‘at a high temperature. Examples of useful heat
sensitising agents are the _lpo]yi)ropyleqq.gly®15 (molecular weight S00—1000) and .
25 polyviriyl methyl ethér. The polypropylene glycols are particularly suitable since 25
: . these chemicals do ot destabilise the latex. Generally from 0.1, to. 195 by weight
~ o the weight of the dry rubber provides a satisfactory heat seiisitising effect, buta .
higher ‘dosage may be used for the purpose of improving certain technological
propertics of the resultantrabber: .o . .
30  "The ribber'latéx may be passed through a plu_t"'a'lit"); of tubes contained in a_ 30
: heat exchanger. Suitable tube (internal) d_igme_t@rs_vagy between 0.25 in. to 1.0'in. :
If suitable tubes with internal diameter less.than 0.25 in.'can be made, then the
+ gelled coagulum may be:dried directly, thereby omitting the additional step of size .
. reduction, A suitable'hieat transfer medium for such a lieat exchanger is petroleum - - -
35 oil which is capable of prolongéd service at elevated temperatures of about 260°C. 35
Suitable commercial ‘grades include the range of high temperature heat transfer
fluids ‘sold under the Trade Marks Essotherm and Terésso. An example, of a

. -suitable-design - of -a heat exchanger: using- high- temperature -fluids: is-given in. - e :

Figures 1 and 2. S _ T
. 40 ‘Electrical heating can also E?;_'ovide._thc necessary heat re%;'lire'd_ to gell latex 40

and is more convenient to use. Electrical heating elements can be used to heat up

two metal plates, held together by mechanical means, which plates constitute the

heating medium. The rubber latex is passed through the cut-out sections of these .
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metal i nm;eﬂtact with the latex or: gelled. coa u um s oul-d preferabl y 55
. For both these designs, two aspects are 1mportant for their efficient _
- 50 performance. First, the latex pump must be capable of producing the necessary 50
pressure to dpump the gelled coagulum throug the heat exchanger. The latex
pump should not have hlﬁh speed moving parts causin; 5 high shear in contact with
the latex; otherwise the latex tends to be destabilised and clog up the pump. A
© - pump using the positive dlsplacement ram principle is suitable. Second, the
55 surface of the metal in contact with the latex or gelled coagulum should preferably 55
be smooth. This can be obtained by a highly polished or chromed surface or some
other means. A smooth surface reduces adhesion between the gelled coagulum
and the metal surface and facilitates easy passage of the coagulum, consequently
the work demand on the latex pump is reduced.
.60 . w..ciaThe gelled goaculim produced by the above heat gelation machme ispassed ~ 60
: throu%h a size reduction system such as a creper and a creper-hammermill or a
anulator or an extruder before it 1s ready for rymg m the dryers of block rubber
actories. :
Yet another method of ach1ev1 the: contmuous heat gelatlon of latex is the
65 application of heat to an extruder. The latex is heat gelled in the extruder which 65



be snmooth. This can be obtained by a highly polished or chroned surface or
sone ot her neans. A snooth surface reduces adhesi on between the gelled
coagulum and the netal surface and facilitates easy passage of the

coagul um consequently the work demand on the latex punp is reduced. 60

The gel |l ed goacul um produced by the above heat gel ation nachine is passed .
60 through a sizer ction system such as a creper and a creper-hanmrerm | |
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In this exanple, |atex of about 30 percent dry rubb er. content and preserved
20 with ammoni a was contained in a.standard. stainl ess steel beaker (250 ni
capacity and 1.6 nmwall thi ckness) 10 m .of the latex was gelled by

pl aci ng the beaker on an oil bath maint a‘rﬁljiu t 100[err]C, 15[err] C and -
165[err] C. The results.are given in Tahlé ARILE 1 level of - _Storage
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| - Test 2.

The time of gelatlon is not appreelably affected by the normal amounts of :
, ‘ammonia required to preserve latex for about 24 hours. It is also not. appreclably
dependent on the time of storage of the preserved latex unless the latex show srgns o
30 of instability. - 30
. The expenment of Test 1 is repeated w1th the 01] bath at 165°C and the latex :
%rte;,lervzed wrth 0.07% /, and 0: 15°., wt. on latex of ammoma The results are shown in
able . :
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Test 2. The time of gelation is not appreciably affected by the nornal
anounts of ammonia required to preserve latex for about 24 hours. It is

al so not appreciably dependent on the tine of storag f the preserved
latex unless the | atex show signs 30 of instabi I@ .

30 The experinent of Test 1 is repeated with the oilNjath at 165[err] C and
the latex preserved with 0.07%and 0.15% w. on |atex of ammnia. The
resulgs are shown in Table 2. 4833484, 342 '

5 TABLtE—2—tevet—of—anmom= —Storagepertod—————————frTe to

gel ation (% w. on |atex) TABLE2. (pr) - (seconds) 0.07
=) Level of ammonia 54 O'Dgtorage period - Timeto gel%io’n '

80 0.07 (%wt onlatex) 127 (o) - (second$)0 0. 15

9 - , S35 - 35 )
85015 . 4 5 . 870 Test 3. The tine of

gelation is reduged by the use aof dgieat-sensitisingpagents such as

pol ypropyl ene glycol (PPG. The heat-sensitising agents can. be added as the
| atex 5 -isﬁ-%ei_ved or just Before pelation; ®he tine of gelation is
not affected siggy§icantly 5 by tde tinming of thigg addition. The
experinment of Test 1 is repeated with the oil bath at 165[err]C. The

results are give®l¥n Table 3. TABLE 3. Amount of PBPG Level of
St or age _ i me to added t})8 latex (%  ammgnia ' Peri od
gel ati on w on. dry Juhher) '(% \\ aon lat p)<7L i\hrjl '
(seconds) 0 - - . 0.05 - 1 . -80 0.25
0.05- _ 1 .. 62 0.50 ., 0.05 - ¢
1 o 56 0 o S, 0.20. . 24 55 0.25

0.20 24 - Test3. 47 0.50 . - .0.20 -
(-]
0.

24 L Th”.im?g%’ ‘Sigé’ duged by the use of hoat-ppsitisingagegtasuch agj e d | atex has a
SN olypropyl added as the: ! _
dry SUbbe sr&i%):!;n ju :Y %@mmﬂ%@g]:ﬁés affécted S ‘:ilt}i;:iﬁ field | atex may
" be di | ut ety the tining ofhis eddificn. The experiment 3D Yest Disjrepeatadanichaneibient s of fi el d
| at ex : coub#tigb1638CrThgtresalts agogiven imTatild 3.ci al |y raised by light = -
centrifugation of latex. The tinme of gelation is dependent on the dry
rubber content of artificially diluted |atex; the use of heat-sensitising
agents can however: ' L : P '

. TABLEA.

Amountof PPG .  Levelof - Storage Timeto _:
addedtolatex(%, = ammonia Period ‘gelation’
‘wt. ondry rubber) - (7, wt. on latex) - (hr) (seconds) - .-
-0 0.05 -1 80
025 - o005 1 . . e
050 - .005 - . 1 S 56
o 02 . .. 24 55
e o020 . W 4 :
10 A bulk sample of field latex has a dry rubber content of about 30%. During 10

bad weather, the field latex may be diluted by rain watér to as low as 50&.11)1?
y light

rubber contents.of field latex could'be as high as 407/ or rtificially raised
centrifugation of latex. The time of gelation is dependent on the dry rubber

. content of artificially diluted latex; the use of heat-sensitising agents can however

15 reduce the time of gelation of the diluted latex to that of the undiluted latex, In 15
practice, however, the use of 'heatf's"ensitisirga?ents may not be necessary since . B
diluted latex collected on rainy days is normally less stable than normal field latex.

The experiment in Test 1 is repeated with the water bath at 150°C. The results

are as given in Table 4.



15 reduce the tinme of gelation of the diluted latex to that of the
undiluted latex In 1 5 practice, however, the use of heat-sensitising
agents nmay not be necessary since diluted latex collected on rainy days is

normafTy | ess stable than normal fiéeld | atex. The experiment in Test | is

repeated with the water bath at 150[err]C The results. are as given jn,

Tabl e 4. 6 ,_ 1,484,342 . _

6 TABLE 4. Dry rubber t of Level of PPG .. Tine.to .

gelation latex (%dry r) (% wt. on rubber) - . (seconds) 40 _

34 - . 6 70 30 1,484,342 0 _ 6\
Y 112 20 .

0 : 115 25 _TABLE4. o5 '

76 20 rubberQ:oEtent of Level of PPG 80 Temde t5gdﬂwiaber sanpl es

wer e prepared fromthﬁexst%ldarrbbhek) of | &%@x onTibbeheat gel | Gekonddbers with and
W t hout treatnent - . ul ated -
control SMR 5L.. The raw rubber properties-of - Nitrogen and. Rsh contents
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A trlal run was performed in'the a [:Faratus -illustrated in Flgures 1 and 2, .
10 except that only one tube 16 was used and 'the inside surface ‘of the tube'was not 10
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. ; -Example 6.
A trial run was performed in the apparatus illustrated in Figures 1 and 2,
10 except that only one tube 16 was used and the inside surface of the tube was not 10

chromed. For this reason, a high concentration of heat-sensitizer was used to

reduce adhesion between the tube surface and the gelled coagulum. -

The starting material was a 309 dry rubber content field latex containing 0.17,

by weight of ammonia, 2 phr of polyprogylene ﬁrcol an d0.7 phr of a nonionic

15 surfactant. This was passed through a tube 16 which was 19mm in diameter and 15

254 cm long, at a rate of 136.2 litres per hour, so that the residue time in the tube 16

- was 19 seconds. The temgerature of the heating medium was 200°C. The latex
started at 30°C and gelled at 70—80°C. -

WHAT WE CLAIM IS:— : :
20 1. A method of producing raw solid natural rubber in bulk form, which 20
method comprises the steps ofi— : : ' : R
(1) Passing a continuous stream of fresh or preserved natural rubber field latex
through a heat exchanger in ‘which the heating medium is maintained at a
temperature from 100°C. to 300°C., so as to raise the temperature of the latex
25 ~ to fgglm 60°C. to 110°C., whereby gelation of the rubber is caused to take place 25
rapidly; ' .




7 1,484, 342
7 (2) optionally, crunbling the coagulum (3) drying the coagulum and (4)
pressing and palleting the coagulumto formraw solid natural rubber in

bulk. 2. A nethod as clainmed in claim1l, wherein the heating nediumis
.mai nt ai a a terrperature of fromf[err].
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