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COMPLETE SPECIFICATION. 

Improvements in or relating to the Preservation of Rubber Latices. 

We, THE NATURAL RUBBER PRODUCERS' 
RESEARCH Asso.cu.TION, .a British Body Co.r­
porate, of 19 Buckingham Street, Adelphi, 
London, W.G.2 (formerly of 19 Fenchurch 

5 Street, London, E.C.3), do hereby deelare the 
:inv.ention .~a .communi.ca.tion fr.o.rn DEREK 
HENRY TAYSUM, a British. Subject, of The 
Rub.hex Resear.c.h fus.titu.te .of Malaya, Kuala 
Lumpur, l\.falaya), for which :we pl'ay that a 

lO pa.tent may .he gr.anted .to .us, .and the method 
by which it is to be performed, to be partiou­
larly described in and by the following state­
ment.:-

This invention is for improvements in or 
15 rela.ting .to the pr.eser:v.a.tion .of r:u.b.ber .la.tices. 

In recent years much effort has been ,de­
voted to .a search for a.ltern8ttive preserva­
.ti:v.es .to.ammonia for the xi.a.tural .r.ub.ber latex 
industry. This effort has resulted in :the 

20 discovery, and the successful industrial use, 
. of such preser:v:a.tiv.es .as .formaldehyde, 
sodium pentachlorphenate, zinc diethyl di­
thiocarbamate and ammonium borate. The 
·ma.jor -spheres of use ·0f rthese preservative 

25 :malterials have .been in field late-x in .the -ease 
.of formaldehyde and in latex cmicentr-ates, 
:oon:taming :refutced oamoon.ts .df armmonia, •e.g. 
:(i).2% ;by--:weight,ofthe Iattm in 'tihe case·ofithe 
latter three ·oamp0unds. 

30 Preservathres whieh 'are at present •in use 
for l!itex which -is to ·be made fate sheet .or 
.crepe .al'e ·not effective for storage -periods 'in 
excess of 24 ·hours. [f ·armmoliia ;Hi used in 
·sn'fficient .quantity to ikeep the 1Ia,tex for 

35 ·se:veJJa:l da~ys, additionail acid :js 'requir-ea for 
the coagulation.ofothe1atex for the production 
.of sheet.or crepe and it ·is difficult ·to prepaFe 
sheet or crepe ·of good a.ppearance. Hence, 
there is a •greltt meed -for 'a satisfactory pPe-

40 servative which would be capable of:keeping 
tlatex in good conditfon for severail day.a and 

[Price 4s. 6d.] 

which would not in.er.ease the pH of the latex. 
F.urther, up tG the :rr·eseut, the e<HB.pom:tds 

used in the preservation of latex have not 
been easy to employ ·in. t.lae sterilisation of 45 
tapping cups although formaldehyde has 
been used in .the fomiga.tioo af faet<:>ry plant 
-largely for sterage of la.tex :eon.Qentrates. 

This invention is based on the discovery 
that ethylene oxide is of great value as a 50 
general sterilant for latex. Ethylene oxide 
produces little or no pH change when .added 
to rubber latices thus facilitating 'its genera­
lised use. 

According to the present invention, th.e;re- 55 
fore, there is provided a me.thod for tthe 
preservation of fresh field latex and la:bex 
concentrate, which comprises add:il),g to .t.he 
latex a small proportion .0f ethylene .o.i;ide, 
with or without a small proportion of 60 
ammonia . 

It is now well known that latex tapped 
from trees under entirely sterile conditions 
{inciluding 'the -sterilisation df contam:ina.~d 
latex vessels·) is a relatively stab1e m.aterial. 65 
In oentrast fo the ·coagulation due to liac­
terial aotion in field 1atex obtained UJ).der 
-normal .conditions whidh occurs within 8 to 

:"-.. 

14 hours after tapping, sterile ·latex remains 
~iquid for &t least six days and under certain 70 
conditions.for up tt<>"34 days. 'Unfortunately, 
-ethylene wide ·cannot ·be used .in contact 
with ·the tree, since although farge volumes of 
-sterile la.tex al!e obtained thereby, the 
·ethylene oxide itself ·proves toxic to the tree 75 
arnd necFOsis ·df the bark ensues. However 
·ethylene oxide ·can be ·introduced into 'latex a~ 
seon as collection from trees fots ·been com­
pleted : Le. it 'can 'be added to latex either at 
:the ·field· cdilecting station or upon reception 80 
at the factory. Suitable amounts of ethylene 
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oxide range from 0.05% by volume upwards, 
preferably from 0.1 to 1.0%. 

Field latex containing normal levels of 
viable bacteria (4X 107 per ml.) is subject to 

5 rapid bacterial decay. Within four hours of 
bulking in the absence of preservative, field 
latex has undergone sufficient bacterial fer­
mentation to make the manufacture of 
bubble-free sheet difficult and its volatile 

IO fatty acid content (hereinafter referred to as 
VFA number) has risen rapidly to about 
0.10 units. Similarly, delays in the collec­
tion and transport of field latex may make the 
preparation of high quality latex concentrate 

15 exceedingly difficult. The addition of 0.5% 
by volume of ethylene oxide, either as gas or 
in the form of an aqueous solution thereof, 
brings about a considerable reduction in the 
bacterial count ; following this addition of 

20 ethylene oxide the latex remains liquid for at 

least sixty hours before a slow flocculation, 
followed by coagulation, occurs. Only a 
small pH change occurs during this time, 
- 0.2 units at maximum. The importance 
of this preservation at a pH virtually identi- 25 
cal to that of fresh latex is most marked in 
connection with sheet and crepe manufacture. 
Using 0.5% of ethylene oxide, it is possible 
to transport liquid field latex having a sub­
stantially neutral pH to a central sheeting 30 
and creping plant and without any addition 
of ammonia. 

Table l compares bacterial counts on latex 
used to prepare sheet rubber after 3.5 hours 
storage in the absence of preservative with 35 
3.5, 24 and 48 hours storage in the presence of 
0.5% by volume of ethylene oxide. It is 
clear that the viable bacterial counts on latex 
are lower with ethylene oxide even after pro-
longed storage. 40 

TABLE I. 

BACTERIAL COUNTS ON LATEX IN SHEET MANUFACTURE. 

45 
Latex description 

Immediately on reception-no preservative 

Stored for 3.5 hours--no preservative 

With ethylene oxide 0.5% by volume-stored for 
3.5 hours 

Viable bacterial 
count on latex 
(bacteria /ml.) 

5.6xl08 

7.38xl07 

l.82x 108 

V.F.A. number 

0.018 

0.031 

.0.022 

50 Stored for 24 hours-no preservative I.9xl08 0.10 

With ethylene oxide 0.5% by volume stored for 24 
hours .. 

With ethylene oxide 0.5% by volume stored for 48 
hours .. 

9.4x 10' 

2.23xl05 

0.028 

0.032 

55 Small amounts of ammonia may also be 
added to field latex if desired but the figures 
given above show that in many cases this will 
not be necessary. As a rule amounts of 
0.01--0.05% by volume are all that are 

Flocculation of carotenoid-bearing par­
ticles in the latices treated with ethylene 
oxide seems rather easier than in controls. 75 
Thus it appears that ethylene oxide will prove 

60 likely to be needed. 

-· 

--.. ·\ 

In the manufacture of pale crepe rubber 
one requirement is that the oarotenoid-bear­
ing (yellow) particles of latex should not be 
disrupted by the preservative. If this dis-

a suitable preservative for latex intended for 
sheet and crepe rubber manufacture. There 
is no detectable difference between the 
amount of acid required for the coagulation of 
latices treated with ethylene oxide and of 
control latices containing no preservatives. 

80 ~ 

65 ruption were to occur, pigmented material 
would be distributed throughout the latex 
which cannot be removed by partial coagula­
tion. In this respect we have found that up 
to 24 hours after the addition of 0.5% by 

70 volume of ethylene oxide there is no destruc­
tion of carotenoid-bearing Frey-Wyssling 
particles. 

Turning now to the preservation of latex 
desiti.n.ed- for the manufacture of latex con­
centrates, the main properties which require 85 
to be considered are fluidity (freedom from 
thickening, flocculation and coagulation), 
KOH Number, V.F.A. Number and mechani-
cal stability. 

The amount of ethylene oxide required 90 
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depends upon the time of storage. One per 
cent by volume of ethylene oxide effectively 
preserves badly contaminated field latex 
(V.F.A. 0.075) for at least three days ; at the 

5 end of this period the V.F.A. Number had 
only risen slightly to 0.087. Using from 
0.1 % to 0.3% by volume of ethylene oxide, 
bulk field latex is preserved for one day; 
0.4% by volume of ethylene oxide preserves 

IO for two days, 0.5% for three days, and 0.6% 

to 0.8% for five days without appreciable rise 
of the V.F.A. Number. 

Two latex concentrates each containing 
0.2% of ammonia and containing 0.5% and 
1.0% ethylene oxide have been compared 15 
with concentrates containing 0.2% ammonia 
and a normal low ammonia-ammonium 
borate preservative. In Table 2 are given 
the results of tests up to one month's stor-
age. 20 



TABLE 2. 
THE PRESERVATION OF Low AMMONIA LATEX CoNcENTRATEs BY ETHYLENE OxmE. 

pH KOH No. V.F.A.No. Mech Stability Bacterial Counts /ml. 

Description of 
preservative Storage in days Storage in days Storage in days Storage in days Storage in days 

system for latex 
concentrate 3 10 20 30 3 10 20 30 3 lO 20 30 3 10 20 30 3 lO 20 

(Preserved 
Control) 

0.2% Ammonia 9.68 9.45 9.38 9.22 0.70 0.76 0.79 0.89 0.010 0.015 0.015 0.016 43 155 205 206 2.5 <IO 6 

0.2% Boric acid 
0.03% Laurie acid 

0.2% Ammonia 
0.5% Ethylene 9.80 9.66 9.58 9.42 0.39 0.40 0.44 0.53 O.Oll 0.012 0.013 o.orn 37 66 69 75 <IO 

oxide 

0.2% Ammonia 
1 % Ethylene 9.70 9.55 9.46 9.28 0.30 0.32 0.36 0.47 0.010 0.011 0.014 0.013 29 39 45 48 <IO 

oxide 

(Unpreserved 
Control) 

<JO 1.25 

1 x102 <IO 

30 

8 

I 

12 

0.2% Ammonia 9.62 9.25 8.98 8.72 0.62 0.84 1.04 1.25 0.128 0.315 0.316 0.335 30 31 35 42 )106 8.9x107 I.61x10s 4.87 x lQ& 

From Table 2 it will be seen that the addition of ethylene oxide to concentrated ammonia latices containing as little as 0.2% by volume of 

ammonia has preserved the latices. The only drawback is the rather low mechanical stability. It has been found that this can be rectified by the 

addition of a small amount of ammonium laurate to the preserved concentrated latex. 
With respect to the amount of ammonia which may be present in concentrated latices in accordance with this invention this may range from as 

little as 0.05% to as much as 0.75% : amounts of 0.15 to 0.3% are preferred. 
Instead of using ammonium laurate to increase the mechanical stability of the latices there may be used small amounts of the ammonium salts 

of other fatty acids e.g. oleic acid as well as synthetic surface active agents. As a rule not more than 0.05% of lauric acid (converted to the ammo­

nium salt prior to addition) is added to the latices. In Table 3 which follows there is illustrated the effect of adding 0.03% of !auric acid as ammo­

nium laurate upon the properties of a typical concentrated rubber latex containing ethylene oxide: typical controls are also given. 

( 

~ 
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TABLE 3. 
THE EFFECT OF AMMONIUM LAURATE ON ETHYLENE OXIDE PRESERVATION. 

pH KOH No. V.F.A. No. Mech. Stability Bacteria.I Counts /ml. 
Description of 

Storage in days Storage in days Storage in days concentrate Storage in days Storage in days 
preservative 

1 15 30 1 15 30 1 15 30 1 15 30 1 15 30 

.7% Ammonia 10.56 10.40 10.36 0.34 0.43 0.49 0.010 O.Oll 0.008 48 392 671 1 Xl03 10 0.75 
i:o 

.2%Ammonia ~ 

9.82 9.65 0.35 0.43 '2.6 ~ .5% Ethylene oxide 9.70 0.48 0.012 0.016 0.012 36 142 174 l 10 ..... 
0) 
~ 

.2% Ammonia 

.5% Ethylene oxide 

.03% Laurie acid 
9.82 9.68 9.62 0.36 0.4.'i 0.49 O.Oll 0.012 0.011 45 164 698 10 IO 10 

.2% Ammonia (Control) 9.80 9.65 8.98 0.36 0.85 1.15 0.014 0.247 0.35 44 - 60 145 3.2xl04 8.42x lOs l.4xl08 

It will be seen from the above table that after 30 days storage a concentrated latex containing only 0.2% of ammonia, 0.05% of lauric acid and 
0.5% by volume of ethylene oxide had a mechanical stability of 698 seconds: this is regarded as satisfactory. 

QI 
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Rubber latices preserved with ethylene 
oxide in accordance with the present inven­
tion can be used in normal latex manufac­
turing processes without modifications in the 

5 processing. 

WHAT WE CLAIM IS :-

1. A process for the preservation of a 
rubber latex which comprises adding to fresh 
field latex or to a latex concentrate at least 

10 0.05% of its volume of ethylene oxide. 
2. A process according to Claim 1 in 

which the amount of ethylene oxide added is 
0.1 to 1.0% by volume. 

3. A process according to either of Claims 
15 1 or 2 in which ammonia is also added to the 

latex or latex concentrate. 
4. A process according to Claim 3 in which 

0.15 to 0.3% by volume of ammonia is added 
to a concentrated rubber latex. 

5. A process according to any of the pre- 20 
ceding claims in which the mechanical 
stability of the latex is improved by the addi­
tion of a small amount of a surface(active 
agent. 

6. A process according to Claim 5 in which 25 
the surface active a.gent is an ammonium 
salt of a fatty acid. 

7. A process according to Claim 6 in which 
the fatty acid is lauric or oleic acid. 

8. A process for the preservation of a 30 
rubber latex according to Claim 1 and sub­
stantially as hereinbefore described. 

9. A rubber latex which has been pre­
served by the presence therein of at least 
0.05% of it.a volume of ethylene oxide. 35 

STEVENS, LANGNER, PARRY 
& ROLLINSON, 

Chartered. Patent Agents, / U 
Agen:ts for the Applicants. '3 ' 

Abingdon : Printed for Her Majesty's Stationery Office, by Burgess & Son 1(~ingdon), Ltd.-1963 
Publiebed at The Patent Office, 26, Sout~ Buildinas. Loiuhm, W.C.2, 

from which copies may 1ie Gbt&ined. 
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Rubber latices preserved with ethylene 
oxide in accordance with the present inven­
tion can be used in nornia.l latex manufac­
turing processes without modifications in the 

5 processing. · 

WHAT WE CLAIM IS :-

I. A process for the preservation of a. 
rubber latex which comprise& adding to fresh 
field latex or to a latex concentrate at least 

IO 0.05% of its volume of ethylene oxide. 
2. A process according to Claim I in 

which the amount of ethylene oxide added is 
0.1 to I.0% by volume. 

5. A process according to any of the pre­
ceding claims in which the mechanical 
stability of the latex is improved by the addi­
tion of a small amount of a surface(active 
agent. 

6. A process according to Claim 5 in which 
the surface active a.gent is an ammonium 
salt of a fatty aeid. 

·7. A process according to Claim 6 in which 
t~ fatty aqid is la.uric or oleic acid. 

S. A process for the preservation of a 
rubber. latex according to Claim I and sub­
stantially as hereinbefore described. 

'9. A rubber latex which has been pre­
served by the presence therein of at least 

20 

25 

30 

3. A process according to either of Cbl.ims 
15 I or 2 in which ammonia is also added to the 

latex or latex concentrate. 

0.05% of its volnme of ethylene oxide. 35 

4. A process according to Claim 3 in which 
0.15 to 0.3% by volume of ammonia. is added 
to a concentrated rubber latex. 
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