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hours after

normal tenperature and again at 5 days after parison. The results of the
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COMPLETE SPBGIBICA’HON

A method of Preventing the Coagu.la.tion of Goncentrated
Latex on Freetmg

We, KEPONG PLANTATIONS LiMITED, a

pany. Incorporated. in. the Fede::atlon of
~ Malayay. of. 71, .St. Mary Axe, Londen, E.C3,.
doe-hereby- declare the: invention, for which we-

pray: that 4. patent. may be. granted. to:us, and
the. method: by which. it is-to.be: performed; to
be.pargicularly, descubed in and by the follow-
ing: statementy— _

The presenmnvenuon :relates. to.a method. of

preventing, “the caagulanen of concemtrated:

latex.omfreezing.
Natural rubber latex eoneent:ate and: like

latex. cencentrates' solidify on. freezing, and.
. rarely: recover to- a-usable liguid- state. upon-
. thawing.due te-the coagulative, . flocculative, or

gelling tendencies which are brought to: bear
_during, the- period- in which- the. latex- is- at- a

temperature. below: its- freezmg peint, about’

0°C

Because of this: tendency- to- ceagula-t_e on
. fueezing, Jatex. concentrate which' is imported.

into- countries. where low- temperatures - i.e.
“below. 09C, are:.experienced.during. the winter-

25 . Imouths, must: either be. prevented . from -freez-

_ing: by tramsporting in heated vehicles and.con--

““fainers: and- kept in- heated- storage, or else

semne. means .of preventing coagulation-must be

N "< found. Qtherwise. it becomes very. difficult to

.-~ mgke. use of latex during the cold season-in-
3Q' :Such countries, and imports. must- be. confined.-
' \ro’the warmer- part- of the year. This . causes

35
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“considerable difficulty to both the importer

~ -of -the latex and the supplier, due to tele-
. scoping of the annual demand for latex into the

middle months of the year, especially as the
earlier ones are periods of low crop and pro-
duction.

A number of addmves including common
salt, chlorinated phenols and stearates, have
been used in attempts to stabilize concentrated
rubber latex against coagulation on freezing,
but with Little success.

We have now found that concentrated rub-
ber latex may be stabilized against coagulation
on freezing by the addition of a small pro-

[Price 4s.6d.]

portion- of a non-ionic opgamc surface active
agent:to the-latex prior to exposure to freezing.
conditions.

Agcordingly the present invention provxdes a-
method- of preventing. the coagulation of con-
centrated rubber latex as the. result. of. freez-
ing, which method: comprises. adding a non-
ionie. organic surface active. agent: to: the. latex
prior to-exposure of the latex-to- freezmg com-
ditions,. the proportions-of. surface active agent
being, sufficient. to stabilise. the. latex- against
coagulation-on- fre&mg but insufficient to pro-
tect. the latex. against coagulatlon on: the
addition of an acid:

Generally the proportion of- surface active
agent added. in- the method of the present
invention will -be fron:0.05%, to 1%, by weight-
on: the weight of. the latex; and more usually
from 0.1%, or O. 2% to0 0.7%, by weight. Prefe-
rably:the proportion of stabilizer-added-is-from
0:25%; t0-0.5%, by weight, and most- prefe—
rably 0.4, by welght

The proportion of stabilizer added will to
some extent depend-on:the length of time for
which--the. latex: is exposed to freezing condi-
tiens amd: on-the-particular stabilising- charac-
teristics.of the stabilizer. Although proportions.
below-.0.1%; . by. weight are mentioned above,
these. will: not- in'- general:be- useful . where the
latex is to be exposed te freezing conditions for
more. than, for.example, 24 hours; and-although
proportions as. high:as 19, are. mentioned above
these again will in general not be used as they
are likely to be also sufficient to prevent coagu-
lation on the addition of an acid. For example,
in British Specification No. 744,688 there is
disclosed a typical method of stabilising a
natural rubber latex against coagulation during
concentration under acid conditions by the use
of non-ionic surface active agents. The pro-
portion of non-ionic surface active agent is
said to be advantageously between 0.5 and

5% by weight on”the total solids content of
the latex, that is from 0.81% to 8.1% by
weight on the weight of the latex for a typical

at 24
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8 ,, 'B 0.5 7 days Li qui d 305
500 9 . "B 0.6 7 days Liquid
295 440 10 'y "B 0.7 7 days Li quid
300 420 Tt ) —C 0.3 7 oays Sone
Coagul um - .- 12 ' 'C 0.4
7 days " Liquid . . 5 410 420 13 «
'C 0.5 7 days Li qui d 440 600 L.¢ 14
"C 02 7 days Ll C]UI d 105‘3’156’ 480 680 15
~C -+ =Gt 666 715
The lﬂ@é’d VigEe Prgesssin ;- e jsampl PﬂChGYPet ¥8 .} at ex.: The
pr Opg%ﬁo ornon o(p%dﬂ( pﬁgg ﬁmus;gs :zd:dc&mist;m:} -jonic organic ;{f at i ces
L hus § \fghifie| Murface active agen é cm&ﬁ% ab Pénar ket ed
fc&gﬁmdn aaadmt the ﬂaﬁiﬁoﬂCcho)tﬁd’nElSﬂbeﬂﬁerO’ihehB&rF@nples 10 “:Ltd.

' rretlnodon)tfo ub
Mb%swwmbnomdee

Rldthy
Bt e it

CLAB NkHeS’car -in accordance with crop production,

above

adequa ﬁles o810 drghbic
COMpr agies aMdlfnguﬁ in tHé methah

non- | B@th'%ﬂfél
t errpe
35 w1th polyhydroxy acids and esters of hydroxy
25 alkyl ethers, particularly those in which the

hydroxy -alky! ether is a condensation product
. of ethylene oxide type. Other ethylene oxide

- condensation products such as those with alkyl.

phenols e.g. nonyl phenol, may also be used.
30 The non-jonic organic surface active agent
be added to the latex before or after concen-
tration, provided that the concentrated latex
- contains a sufficient proportion of the surface
active agent to prevent coagulation thereof on
exposure to freezing conditions, but insufficient
to grevent coagulation on the addition of an
.. adl
 Following is a descripion by way of

example to further illustrate the method of-

the present invention.

, -+ - ExamprEg 1

" Two samples of standard latex concentrate
of the type known as FULL AMMONIA (i.e.
containing 0.7%, ammonia- as a preservative)
and two samples of standard concentrate of the
type known as LOW AMMONIA (ie. con-
taining 0.2%, ammonia and 0.25%, of a secon-
dary preservative, in this case boric acid) were
taken from production of a factory engaged in

LT
d %éf frtgle! ai ned "agai Meeki2eZi NG,
ﬂmt i ol sﬁﬁpld:&frmwrd

me@%ﬂeﬁ* o it

- maintained at a temperature below. —15°C;”

-the freezing chamber the samples were allowed>

ahepbeye-mentionedispesificatiom t“H@ tbmtplachtml éeerzaeeze cabinet and" (5 was OXi r ane

50 If 0 1 A, of a particular surface
" &,}} stablhs nst ac1d %ﬁg GH:%Z;
53 i viet 0o xmﬁy
er proporhbl& gA0.257%)) to Ca

"‘f’ ‘V%Fﬂ i ncl.udes a
‘5@5 at ed by the
yll four samples were in a completely [ nven_t i on

solid state. IF s!vemstha\mdltheztw contrele 64 |

treated s
| condensati on
SETaTET A

retﬁlﬁed to a normaRiQiid btaxe @ntl showede Mar ks.
Iw oh Coagulatlve or flaeculativg 9 HSen from t he
| atex as the result of
whi ch net hod
ptodwttibradnamonia0 be trans-
ilélépdor stored at

m {18 freezi ng

kept - at normal tempi ture, m this instance
between 20°C and 27°C A second aliquot
designated F.C. was used as a frozen control
sample. The remaining 15 aliquets were 75
divided into three lots of five each, each lot- -
being treated by the addition of a different .
proprietary” non-ionic organic surface active S8
agent as stabilizer, and at different incremental
amounts based upon percentage of weight of 80
the stabilizer on the toml welght of the latex
treated. "

‘With the exception of the normal control
sample which remained at normal temperature, :
all samples were placed in an insulated freez- 85 .
ing chamber which reduced the temperature: ---
below the point at which the latex reached a_
frozen immobjle state. The frozen samples.
were kept in the freezing chamber which was:-..

concentrate

for varying periods of time. On rémoval frof

to thaw out and return to the temperature a
which ‘the normal control sample was held
The condition upon thawing was then note



dard conditions, at 24 hours after returning to control sanple was

s|| mlarly tested for com normal tenperature and again at 5 days after
piarl son.” The results of the tests are set out 5 - renmaining at nornal
tenperatur®e. ‘The normal in the Table bel ow '

oe
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(MST) - Al quot Sampl e Details Stabilizegpss, 56 ne Condi tion on 3
Mechani cal Time No- Added FroZen
Thawi ngs , St abgiard gepdigjens, a3 24 hours after ;eturning to control sample :a;ls su??lzrly tested for com-
. ' normal;tempera again er parison.. The re the tests are set out
24 hrs dayggl temaini@‘t nommmmﬁpﬁﬂma inthgtﬁdhaigbelowﬁ? S R
- - 820 .- 820. FC Frozen Control - Nl e
day - Coagul at ed ' - - 1 Proprietary -
gj; abilizer A 0.1 5 days gul at'ed ' - MST) -

' . Aliquot A'Sapl@ Details5d Stabilizer | Timsi d Condition on Mechanizal) Time
760 y 3 No. - -+ p'Addedy  Frozep daySThawxﬁ qui (gzagrﬂsltyat. ?1:1;
290 - 840 4 _ _ A Q. 4 7 days Liguid
ggg Co 3(2)8 NC 5 Normal Contiol, ,” Nit ~ NilA' 0.5 —7 days 820Li qui¥0

) . i ‘B 0. 7 days Slightl
Vi sc_ous_-,.i 210 FCy4( Frozen Control; ~ Nil ~ 1day - 8°"g“h"°dB' 0Y4 "_'7da3s'f Y
Liquid .- - o -1 Gﬁ@ﬁm 480 8: . 'B 0.5
7; days Li qui d " Swbilizer 305°A’ 0.1 56@ays  Coagulated — - :
" 2 » ‘A’ 02  5days  Liquid - 240 760
3 . A’ 03  Tdays Liquid 290 840
4 . ‘A’ 04  T7days Liquid . 340 400
5 » ‘A’ 0.5 7 days Liquid 360 420
6 » ‘B’ 03 7 days Slightly Viscous 210 240
7 » ‘B’ 04 7 days Liquid 375 480
8 » ‘B’ 0.5 7days  Liquid 305 500
9 » ‘B’ 0.6 7 days Liquid 295 440
10 . ‘B’ 0.7 7days  Liquid : 300 420
11 » ‘C 03 7days  .Some Coagulum —_ —
12 » ‘C 04 7 days Liquid 410 420
13 » ‘C 05 7 days Liquid 440 600
14 . ‘C 06 ~ 7days Liquid 480 680
15 » ‘C 0.7 7 days Liquid 660 715
The proprictary stabilizers used were as freezing i)oint of the latex. The properties of
follows: latices thus stabilized were not adversely
“A” was Vulcastab LW marketed by LC.I. affected and the latices were capable of being
10 Lid. : further processed as is known in the art. It is
“B” was Oxirane SD 50. to be understood that the invention includes a
and “C” was Ethomeen 18/60 marketed by rubber latex when treated by the method of the
the Armour Company. invention and processed rubber when made
These stabilizers are all proprietary esters from this latex.
15 of ethylene oxide condensation products. The
words “ Ethomeen” and * Vulcastab” are WHAT WE CLAIM IS: —
Registered Trade Marks. _ _ 1. A method of preventing the coagulation
As can be seen from the above Examples of concentrated rubber latex as the result of
adequate stabilization can be obtained against freezing, which method comprises adding a

! 20 coagulation of concentrated latex to be trans- non-jonic organic surface active agent to the

ported or stored at temperatures below the latex prior to exposure of the latex to freezing
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processed rubber when nade These stabilizers are %P‘sprgpﬁyét ary
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30 Regi st #Ced THiremdeCostmoks. Nil = 1day Coagulated 1. "A net hod of
preventing the .coa%l ation As can be seen fromthe above Exanpl &s of
concentrated rubber g"m as t{iey esub fvof  coaguBifigquat e stabilization can
be obtai ned agai nst freezing, which method conprises adding a 20
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active agent togthe _port ed,,0f 5 St 0f at
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%gﬁperatures bgloow thge | atex -

4 » ‘A’ 04  7days  Liquid 340 400
5 ” ‘A’ 05  7days ~ Liquid 360 420
6 » ‘B’ 03  7days  Slightly Viscous 210 240
7 . ‘B 04  7days  Liquid 375 480
¢ 8 » ‘B 05  Tdays Liquid 305 500
9 » ‘B 0.6 7 days i.iquid 295 440
10 - ‘B 0.7 7days  Liquid 300 420
11 " ‘C 03 7 days Some Coagulum —_ —_
12 ” ‘C 04  7days  Liquid 400 420
BT . ‘© 05  7days Liquid 440 600
Y » ‘C 06  7days  Liquid 480 680
T » ‘C 07  7days  Liquid - 660 715

D~
. The proprictary stabilizers used were as

freezing point of the latex. The properties of
" ~follows:

latices thus stabilized were not adversely

10 Led.

“A” waé Vulcastab LW marketed by I.C.I.
“B” was Oxirane SD 50,

~ and “C” was Ethomeen 18/60 marketed by

15

the Armour Company.

These stabilizers are all proprietary esters
of ethylene oxide condensation products. The
words “ Ethomeen” and “ Vulcastab” are

~ Registered Trade Marks.

As can be seen from the above Examples
adequate stabilization can be obtained against

~ coagulation of concentrated latex to be trans-

ported or stored at temperatures below the

affected and the latices were capable of being
further processed as is known in the art. It is
to be understood that the invention includes a
rubber latex when treated by the method of the
invention and processed rubber when made
from this latex. ' '

WHAT WE CLAIM IS: —

1. A method of preventing the coagulation
of concentrated rubber latex as the result of
freezing, which method comprises adding a
non-ionic organic surface active agent to the
-latex prior to exposure of the latex to freezing

*
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conditions, the propotion of surface active 5, A nethod as clainmed in

claim 4 wherein 20 agent being sufficient to stabilise the latex the
ester of the hydroxy al kyI ether is an ester agai nst coagul ation on
freezi ni -

to protect the | atex agai nst coagul atlon on the 6. A rret hod as cl a| med
in any one of claims 5 additian_of -an"acid. - 1t0;
3 wherein the surface active agent is a 2 A nethod as clainmed in<
claim1 whgrein condensation produc{gsaf ﬂet hyl ene oxi de and an 25 t he

propotion € 26 A F SO P PRt Sy 6 . spt-e, nonyl
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