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COMPLETE SPECIFICATION

Improvements in or relating to the Preservation of
Rubber Latex

10

15

25

(A communication from WiILLIAM GEORGE
WREN, a British Subject, of the Rubber
Research Imstitute of Malaya, of Kuala Lum-
pur, Malaya).

We, THE NATURAL RUBBER PRODUCERS’
RESEARCH ASSOCIATION, (formerly known ‘as
The British Rubber Producers’ Research
Association), a British Body Corporate, of ;19
Fenchurch Street, London, E.C.3, 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 par-
ticularly described in -and by the following
statement : —

This invention is for improvements in or
relating to the preservation of rubber latex
either in the form of field latex or in the form
of a concentrated latex.

In order to ship latex from Hevea brasiliensis
overseas to consuming countries, it is common
practice to concentrate the latex collected from
the tree, by centrifuging or creaming pro-
cedures and to preserve it against bacterial,
enzymic and chemical degradation by the addi-
tion of preservatives; the addition of preserva-

- “tives is often carried out both before and after

¢ ,the concentration process.

35

~ For some years, the most popular and com-
"_?"monly—used preservative has been ammonia,
which is commonly added to the- latex in
‘amounts ranging from 0.6 to 0.8 per cent by

g Welght on the finished liquid concentrate,

~ "“The presence of such large amounts of
. afamonia in the product renders it offensive
.vhef used industrially and is often undesirable
from™a technical point of view. In many in-
stances, steps are taken to reduce the level
‘of ammonia in consuming factories to some
0.1 to 0.3 per cent and it would obviously be
‘an advantage to be able to market latex con-
centrate containing ammonia at this level, Un-
fortunately, such reduced amounts of ammonia

" are inadequate to preserve natural rubber latex

[Price 45. 6d.1

from bacterial attack and rapnd putrefaction
occurs in latices preserved with only such
amounts of ammonia.

The use of secondary preservatives in con-
junction with low levels of ammonia is already
established and we have previously proposed
the use of various secondary preservatives
one of which was boric acid and another of
which was zinc oxide, both used in conjunction
with reduced amounts of ammonia.

We have previously shown that 8-hydroxy-
quinoline behaves as a .powerful bactericide
when added to latex and is of considerable
value in preserving latex and latex concen-
trates; we have also previously shown that
this material will preserve latex when added
together with ammonia but the amounts re-
quired have been such that the use of this
material has not proved to be economic.

We have now discovered that a strongly
synergistic effect is obtained when the 8-
hydroxyquinoline is used in relatively very low
concentration together with ammonia and bonc
acid or ammonia and zinc oxide.

According to the present invention, there-
fore, there is provided a process for the pre-
servation of rubber latex which comprises add-
ing to field latex, or a concentrate prepared
therefrom, from 0.05 to 0.002% of 8-hydroxy-
quinoline, froste 0.1 to 0.3:% of ammonia and
from 0.5 to 0.1% of boric acid and/or 0.1
to 0.01:% of zinc oxide by weight of the latex.

The preferred amount of ammonia added to

the. Kq‘fl"“ﬁ*o"bg’ﬁ*‘%’
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the latex is 0.2% by weight of the latex; the

preferred amounts of the 8-hydroxyquinoline
are from 0.02 to 0.0059%, of boric acid 0.2%
and of zinc oxide 0.05 to 0 03 %, all by welght
of the latex.

The invention is particularly applicable to
the treatment of concentrated latex which may
be produced by centrifuging thh or without
chemical creammg

References in the specification to~ concen-~
trated latex mean latex which hag been con-
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Sommr els:sgco%te:gjh gec cation

‘and Tests D. 1076—54T and contents of volatile

~ fatty acids (shown as V.F.A.) and ‘that of

KOH: No. are determined as described in the

-Journal -of the Rubber Research Institute of
* Malaya, Volume 14, Commumcatxons Nos. 281
and 297: The followmg experiment is- .des--

cribed to illustrate the technique of examina-

tion used and to show the effect of 8-hydraxy- -
quinoline without " the use of the secondary-

preservative. -

Latex concentrate was prepared from field
‘latex collected at. our Expenment Station,
Sungei. Buloh, Federation of Malaya; the
ammonia content after centrifuging was ad-
. justed to 0.2 per cent by weight based on the

latex. The concentrate was then deliberately
contaminated with bacteria by adding about

p?lmgntal batch to' which 0.03 per .
“cent lauric 4cid and 0.2 per cent 8-hydroxy-:
quinoline were added. The lauric acid .was 40
added as a 20 per cent solution in water pre-
pared by suspending the lauric acid in water
and adding ammonia solution drop by drop
-unul a clear solution is obtained: the acid
improves the mechanical stability of ‘the latex. 45
_Too much ammonia causes thickening and is -
better avoided. The 8-hydroxyquinoline was -
-added as a solution in water. - '
Samples of the latices were stored in closed = |
full bottles; bacterial and technological tests 50{,
were carried out at intervals up to three months Ny, 0
after preparation. The results are shown in T
Table- 1 and clearly demonstrate the marked W .
_bacieecidal effect of 8-hydroxyquinoline. The :
technological behaviour of the latex -preserved 55
w1th the reagent is shown to be excellent.

 Tams 1
o _ Properues : ' : . Viable
- Additives - after lapse KOH VFA MST . bacteria:
~ (parts per 100 Iatex) : of time No. -~ : per ml..
(1) Ammonia 0.2and 1weeck ~  0.83-  0.36 ~ 100 2 x 10°
Launc Acid 0.03 1 month 0.8 - 0.42 115 4 % 108
3 months  1.10 0.46 110 6 x 10° -
B (z) As (1), with . Lweek . 057  0.02 890 lessthan 10 L
S &hydroxqunohne 1 month -~ 0.67 -0.01 < 1330 Sterile - - S 2
0.2 3 months -~ 0.70 - 0.02 1310 . 'ét_erile : ST
‘ExAMPLE 1 mgredtents were added as descnbed in \tlle

to- 0.2 parts per cent. The concentrate . was

then ‘deliberately ‘contaminated with bacteria
_ in the manner described. m the expenment

" " together: with 0.02 per cent 8-hydroxyquinoline
“-and to the third, the same ingrediénts with

.15

o - only 0.005 per cent 8-hydroxyquinoline. =
Bonc acid was added as a 20 per, cent solu- -

tion in water, to which ammonia is added to

- give & pH value between 9 and 10. The other

Alatex concentrate was prepared by centri-
fuging. field latex in the usual manner, the |
- final’ concentration of ammonia being adjusted

o Portlons' of the contaminated latex were then’
.treated with- additional preservatives. and bac~
- __tererdes a8 follows To the first were added
© 003" per cent lauric acid ‘and 0.2 per cent
- ‘boric acid, to the second the same ingredients .

precedmg éxperiment. : _
Samples of the latices were stored in closed _
full bottles and examined. at intervals. The.
results of technologlcal ‘tests -are - shoy
Table 2 from which it will be seen tha
addition of 8-hydroxyqumolme, even at= the - .-
exceedingly low level of 0.005 per’ cept,;xl;ad .
a marked effect upon the bacterial po'pugtm
which was reduced from a. level of L, ﬂ?
wvigble cells per mi to almost zero, an' :

month period. The marked 1mptovement i .
_the latex properties resulting from -
duced bacterial population "
the table. After three months _
No. was 0.83 as. compared with- € .
control (A good. figure for boric acid latex; -
since the boric acid itself ls utrated in: the 95




ceding clains wherein the
results are

conjunction wth the 8-hydroxyquinoline the
anount of boric '50 extent of which is such that superior
acid is enployed is 0.2S% by- +he
the lafter .conmpound | atex. IR o -.25 which
~are less than one tenth of that shown 5 A process accordi ng to any of
the pre- in the experinment Thus, by the-invention, it ceding clains
wher ei n the anount of - zinc i s now-econoni cal | y possi ble to use :

8- hydroxy- oxide errpl oyed is frgmg.a 03 to 0.05% by 55 fqyi nol i ne i n
t he stabiid dLIUl 0| Id EX py reuuc,- WE| t—of—thetat g t he
Lanpunt % ‘ L%o T ﬁ%_ bl ' - meﬁh y of the
“pfie- 30 Chhe ‘ hdids Ofbdd @REhI 4k ﬂﬁtyQifﬁe iBgd.cl ai s

wher ei nhidhhhe?afamamb&a!GOODmt@Qhout the necessary to.achi eve -a satisfactory .
preservation trate.prepared by centrifuging of field latex of latice
agai nst deterioration due to bactT&uf & W th or w thout chem cal cream ng.
60 i nfection. : 7. A process for th
‘preservation of rubber PropectiddHAT VE CLAI M | S - " Viable

| at ex ‘subst antAdditiveg as dmtrlaizsed WEOH ef §FAnce MST bacteﬂaprocess f or th
preser vati®Hts@er 1008  t 0oL of the foregoi ng Exanpl eBT ™ 2 and 3.

| at ex whi Gy GoiRER 2SS addi nQ.Lo0 Tiel Tat gy O 45 8. Ruphgr | atex

cont ai ni ng ‘byLawfi agiato.6sher eofmonth a ocICENDIOAt € pmepar ed kherefrom from
0.05 from 0OBods gcisl ©2002% 3 @fon@s hydrﬂxyqupwél i net6565 1 xt18° 0. 002% of

8- hydroxy’ggr'@‘l—l. to 0.01% of
to 0.3% g_[;ﬁl}t ; frpmﬁﬂﬁ tq,;g 1%(3 zi nc. oxi de.
-of boric acidcaex/0r. 0.1 tonidntdd% 0081 zi no.o1 :

A5 & al
oricpgcid a

575 Nil
(3) As (D), with - -1 week -0.67 0.01 675 ~Nil
-8-hydroxyquinoline 1 month 0.75 0.01 685 2
-0.005 : 3 months 0.83  .0.01. 570 2
ExAMPI.E 2 The remaining ingredients were added in

10 A latex concentrate contammated with bac-

the manner described in the pmecedmg ex-

30

teria was prepared as described in the pre- amples. _
ceding experiment. Three portions of the bulk The results of tests carried out on the sam-
were then preserved as follows: To the first ples are recorded in Table 3. It will be seen
. 0.03 per cent lauric acid and 0.05 per cent’ that, again, at the very low level of 0.005 per .
15 zinc oxide were added, to the second, the cent.8-hydroxyquinoline had proved to be-a . -
same ingredients with the addition of 0. 02 per most effective bactericide, reducing the bac- 35
cent 8-hydroxyquinoline and to the third the terial count after three months storage . from
same ingredients, but adding only 0.005 per 7 x 10° cells per ml. to zero. The improve-
cent of 8~hydroxyquinoline. - ment in latex properties brought about- by -
20 Zinc oxide was added as a 50 per cent dis- 0.005 per cent of 8-hydroxyquinoline is re-
persion in water, prepared according to the markable. The KOH No. was 0.58 -as com- 40
- following formula which shows the parts by pared with 0.90 for the control, and the volatile
weight : — fatty acids content was 0.01 as compared with
Zinc oxide ‘100 0.29 for the control. The mechanical stability
25 Gum acacia _ 4 time had been increased from 150 to 570
Potassium hydrox1de 0.2 seconds. : 45
PO . Water - 958
TasLe 3 :
. 4
. . i
' - Properties o Viable = ;
Additives - after lapse KOH VFA MST bacteria
o (parts per 100 latex) of time ' per ml' - -
~ (1) Ammonia 0.2 1 week 0.45 0.03 300 - 3 x 10° -
TR Lauric acid 0.03 . -1 month 0.64 0.22 190 5. x 105
w0 Zinc oxide 0.05 -3 months 0.90 10.29 150 7 x 10°
(@) As (1), with "~ 1 week 0.49 0.01 = 455 . Nil
8-hydroxyquinoline = ‘1 month 0.50 0.01 600 Jess than 10
- -0.02 3 months 0.59 - 0.01 590 Nil
(3) As (1), with 1 week 0.51 0.01 395 .3
. 8-hydroxyquinoline 1 month 0.50 0.01 - 520 less than 10
0.005 3 months 0.58 0.01 570 Nit
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oxi de by wei ght of the | atex.

2. A process according to claim1 wherein
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C. LM ors R ExAMPLE 3 S whereds samples of the same latex to which -
o - In this experiment, the ingredients employed only 0.005 per cent of 8-hydroxyquinoline had 10
¥ ~ were the same as ‘those in Example 2, but the been -added, were not only liquid, but showed
T " “zinc oxide addition was reduced from. 0.05 excellent properties, the bacterial count being
5 to 0.03 per cent. S zero, the KOH No. 0.54, the volatile fatty
The results were even more striking than in acids content 0.01 and the mechanical stability
the preceding examples, since the control latex  560. ' : _ . 15
had completely coagulated within three months, : .
TABLE 4 -
o _ "Properties _— : - Viable
- Additives - after lapse =~ KOH VFA MST - bacteria
(Parts per 100 latex) " of time No. - ) per ml
(1) : Ammonia 0.2 1 week . 0.87 0.18 - 95 1 x 10°
* Zinc «oxide 0.03 1 month . . .0.82 0.34 Latex 3 X 10°
. . thickened '
- Lauric acid 0.03 - 3 months ‘Latex- coagulated -
- (2) As (1), with . 1 week 0.40.. -0.01 . 90 9
' 8-hydroxyquinoline 1 month  -0.44 . - 0.01 430
¢ 0.005- 0 .-~ 3 months 054 - 001 - - 560 - Nil
It will be seen by. comparing: the results 3. A process according to claims 1 or 2 45
obtained in the Examples with the results . wherein- the amount of 8-hydroxyquinoline
. obtained in the preceding experiment that employed is from 0.02 to 0.005% by weight -
20 there is a very strong synergistic effect arising © of the latex. - R : '
: out of the use of boric acid and zinc oxide in 4. A process according to any of the pre-
conjunction - -with the 8-hydroxyquinoline the ceding claims wherein the amount of boric
~ extent of which is such that superior results are  acid is employed is 0.2% by weight of the
* obtained with amounts-of. the latter. compound  latex.. . oo N
25 which are- less than one tenth of that' shown 5. A process according to any of the pre-
' in the experiment. Thus, by the invention, it ceding claims. wherein  the, amount of zinc
s now economically possible to use 8-hydroxy- oxide employed is from 0.03 to 0.05% by 55
quinoline in the stabilisation of latex by reduc- weight of thelatex. .~ -
ing the amount .thereof ‘which would in the 6. A process according. to any of the pre-
30 absence of the ‘boric' acid, and zinc oxide, be ceding claims wherein the latex is'a- concen-
. - ‘mecessary. to-achieve a satisfactory preservation —trate prepared by centrifuging of field latex -~
of latices against deterioration due: t bacterial  with or without chemical creaming. - - 60
- infection. _ S 7. A process for the preservation’ of rubber
- WHAT WE CLAIM IS:— " latex: substantially as described with réference
- 35 1. A process for the preservation of rubber to any of the. foregoing Examples 1, 2 and 3 .
latex which comprises adding to field latex, or 8. Rubber latex containing by weight thereof» -
_ a concentrate prepared therefrom, from 0.05 from 0.05 to 0.002% of 8&: hydroxyquinoline, ~65
. to- 0.002%. of..-'8—hydroxyquinolinc,.' from 0.1 0.1 to 0.3% of ‘ammonia and 0.5..t0 0.01% of _ -
P to 0.3%. of ammonia and from: 0.5 to 0.19% boric acid and/or zinc oxide.. © . L e
L 4 of baric. acid_and/o ‘0.1 to 0.019%} of -zinc IR o e
o -~ oxide by weight of the latex. STEVENS, LANGNER, PARRY &
: 2...A process _according to claim 1 wherein o ROLLINSON,.. o
the amount of ammonia employed is 0.2% * Chartered Patent Agents; -
. by weight of the latex. - ' . Agents. for the Applicants: . .~
Leamington Spa: Printed for Her Majesty’s: Stationery Office, by the Courier. Press. ’ff’// '



CORRECTI ON OF CLERI CAL ERROKR/ S

SPECI FI CATI ON NO. 949, 364
wi.th the Decision of the Superintending

| i'he 66,

¢

for,
insert "0.1%0 0. 01%o0f"

35

Exam ner, acting for the

to 0.0029 of 8-hydroxyquinoline, from 0.1
to 0.3% of ammonia and from 0.5 to 0.1%
of boric acid and/or 0.1 to 0.01% of zinc

" oxide by weight of the latex.

2. A process according to claim 1 wherein
the amount of ammonia employed is 0.2%
by weight of the latex. : :

0.1 to 0.3% of ammonia and 0.5 to 0.01% of

* boric acid and/or zinc oxide.

STEVENS, LANGNER, PARRY &
ROLLINSON,
+ " Chartered Patent Agents,
Agents. for the Applicants.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) Ltd.—~—1964. Published by The Patent Office, 25 Southampton Buildings,
Loodon, W.C.2, from which copies may be obtained.
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The follow ng correction is ih accordance

Comptrol | er-Ceneral, dated the 24th day of March, 1964. Page 4,
"0.01% read 0.1% Page 4, line 67, after "and/or"
THE PATE¥RSYEE cF 22nd May, 1964
.D 5244/ 1(9)/ R 109 200Gz 3PL whereas samples of the same latex to which =
In this experiment, the ingredients employed only 0.005 per cent of 8-hydroxyquinoline had 10 ¥~
were the same as those in Example 2, but the been added, were not only liquid, but showed . b
zinc oxide addition was reduced from 0.05 excellent properties, the bacterial count being ..
to 0.03 per cent. ' zero, the KOH. No. 0.54, the volatile fatty ™
The results were even more striking than in  acids content 0.01 and the mechanical stability -
" the preceding examples, since the control latex 560, 15
had completely coagulated within three months, ~
TABLE 4
' Properties : Viable
Additives - after lapse KOH VFA MST bacteria
(Parts per 100 latex) of time No. . per ml,
(1) Ammonia 0.2 1 week 0.87 0.18 95 1 x 108
Zinc .oxide 0.03 1 month 0.82 0.34 Latex 3 x 108
: o thickened o
Lauric acid 0.03 3 months Latex coagulated
(2) As (1), with 1 week 0.40 0.01 90 9
8-hydroxyquinoline 1 month 0.44 0.01 430 4
0.005 3 months 0.54 0.01 560 Nil
It will be seen by comparing the results 3. A process according to claims 1 or 2. 45
obtained in the Examples with the resnits - wherein the amount of 8-hydroxyquinoline
obtained in the preceding experiment that employed is from 0.02 to 0.005% by weight -
there is a very strong synergistic effect arising ° of the latex.
out of the use of boricacid and zincoxidein - 4. A process according to any of the pre- .
conjunction with the 8-hydroxyquinoline the ceding claims wherein the amount of boric * 50
~ extent of which is such that superior results are  acid is employed is 0.2% by weight of the = -
obtained with amounts-of the latter compound latex. ' B
which are less than one tenth of that shown 5. A process according to any of the pre-
in the experiment. Thus, by the invention, it ceding claims wherein the amount of zinc
is now economically possible to use 8-hydroxy- oxide employed is from 0.03 to 0.05% by 55
quinoline in the stabilisation of latex by reduc- weight of the latex.
ing the amount thereof which would in the 6. A process according to any of the pre-
absence of the boric acid and zinc oxide, be ceding claims wherein the latex is a concen-
necessary to achieve a satisfactory preservation ° trate prepared by centrifuging of field latex
of latices against deterioration due to bacterial with or without chemical creaming. 60
infection. 7. A process for the preservation of rubber
WHAT WE CLAIM 1S:— . latex substantially as described with reference
1. A process for the preservation of rubber to any of the foregoing Examples 1, 2 and 3.
latex which comprises adding to field latex, or ‘8. Rubber latex containing by weight thereof ..
a concentrate prepared therefrom, from 0.05 from 0.05 to 0.002% of 8-hydroxyquinoline, 65



