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' Improvements in the Inhibition of Volatile Acid Formation in Preserved Latex

- We, THE NATURAL RUBBER PRODUCERS
RESEARCH ASSOCIATION, formerly knéwn as

. THE BRrITISH RUBBER PRODUCERS’ RESEARCH

. ASSOCIATION, a Body Corporate duly organ-
.5 ised under the Laws of Great Britain, of 19,
Fenchurch Street, London, E.C.3., do here-

by declare the invention (which has been

communicated to us by Kalyanaramaiyer.

" Chandrasekaran and William George Wren,
10 both British Subjects of The Rubber Re-
search Institute of Malay, Kuala Lumpur,
Malaya), for which we pray that a patent

-may be granted fo us, and the method by

... . which it is to be performed, to be par-
w. 15 ticularly described in -and by the following
y . statement:— :

volatile fatty acid formation in preserved
‘latex during the long period which may
elapse and which may amount to several

L weeks and month] between the addition of

- ¢ - manufacture of rubber articles.
T ,7.-25 Tt has frequently been observed that
. =7 powerful bactericides are not adequate in
> . themselves to prevent slow deterioration of

-concentrates prepared from Hevea latex.

- Barlier work carried out by us demonstrated.

-30 that the use of (a) a mild alkali, (b) a bac-

~tericide, and (¢) a sequestering agent for
.divalent metal ions, gave many combinations -

" .which were effective as preservative systems,
.. ..-and formed the subject of Patent Specifica-
-35 tion No. 800,089. Further study has shown
" that whilst some bactericides are effective in

- latex and latex concentrates for killing bac--

7 teria and maintaining the latex in a liquid
--condition, they do not prevent long term

40 spoilage of the latex, as evidenced by the

- . development of volatile fatty acids (v.fa.).
. Many instances have been examined where
> the viable bacteria count is low throughout

" [Price 3s. 6d.]

."This invention relates to 'the_inhibiti'on of

the storage period, but marked increase in
v.fa. has occurred. Concomitant with in-
creased v.fa. there is an increase in the
KOH nuinber, increase in electrical - con-
ductivity, decrease in mechanical stability,
which render the latex less suitable for nor-
mal industrial application. :

The origin of the v.f.a. in imperfectly pre~
served latices is not known.- It appears to be
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independent of viable bacteria, and may be

produced by enzymic or chemical processes.
The following table demonstrates the effect

55

of preservative systems applied to portions -
from the same bulk of latex concentrate, in -~
some of which the count of viable bacteria -

. is low, but v.f.a. development is consider-
able: : .- .

9% by Ageof

“Viable
. Weight latex. V.F.A. Bacteria . -
Preservative onlatex Days. No.*  perml.

the preservative and the -subsequent . treat--
.ment of the latex, as a raw material in the .

Ammonia 0.7 10 002 5
{Control) '

Ammonia 0.2 10 0.29 1.05x103

A'(Contr_ol) 02 : : _
mmonia . : "

Antibiotics y 10 024 6

Ammonia, - 0.2)

Sulphonamide ) 10 028 8.2
derivatives. ) .

1t is ‘quite possible that dead bacterial cells

may be the source of enzymes producing-

the change. _

The present. invention is concerned with a
method of suppressing such volatile acid
formation by the addition to the latex of a

* The determination of volatile fatty acids
is described in the Journal of the Rubber

i
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' substance whlch is an enzyme po;lson ,
Substanees which have been found effec-

“tive in inhibiting v.fa. formation include
salts of certain-metals;, such as.copper, silver

5 and nickel, which are well-known enzyme
- "poisons.
in demonstratmg the prmcrple claimed in

- this application, viz. the inhibition of v.f.a.
formation by certain enzyme poisons, but

are not considered very suitable for com-
mercial application, copper because of its

well-known activity as a catalyst of oxida-
tion for rubber, silver owing to high cost.
_Other well-known enzyme poisons such as

5 sodium fluoride, semicarbazide hydrochlor-.

ide, iodoacetic acid, have been found effec-
tive, but high concentrations have to be’em-
ployed, which render their use costly, and

undesirable. in .that. other properties .of the
20 latex concentrates may be adversely affected.
An enzyme poison which has been found

* very effective and reasonably free from these

defects in zinc oxide, which has been used

at concentrations between 0.01 and 0.2 per

25 cent_on- the latex concentrate (welght for

weight).

The followmg examples’ demonstrate the
principles involved in and the method of
operating the process claimed. ' In-the ex-

30 amples when antibiotics were employed they
consnsted of the followmg —_—
- pm (061 latex)

i 4

Streptomycin® ... ..
) -Oxytetracycline ... L. . 4
35 r--Chlortetracyclme . 1
' Penicillin- . ... 1

For purposes’ of d1spersron 0.02 per cent
chlonnatea trisodium- . phosphate together
with- 0.05 per cent detergent Polyrad P

40 2000 W were employed
- The antibiotic dispersion is prepared by

weighing out the requlred amounts of anti~-

biotics separately into sterile isotonic saline

solution (0.85% NaCl) to give a 5% by
45 weight slurry or dispersion. Polyrad P
2000 W is the compound formed when

1 mol of the amine, dehydro-abietyl amine

is condensed with 20 mols. of ethylene oxide.

It is used as a 10% by wetght solutron in
50 distilled water.

“The order of addition is as follows: —

P_‘rrstly 0.02% (on latex) of chlonnated tri-

‘sodium phiosphate.- :
: Secondly 0.05%- (on latex) of detergent
55 Polyrad P 2000 W.
Lastly the aritibiotics, with streptomycin first.

In the example where sulphonamides were
employed they cons1sted of the following:— -

p p.m. (oaa latex).

60 Sulphamlamrde o
Sulphathrazohum S 100 -
 Sulphaguanidine.. ... 50
Phthalyl sulpbathiazole ...~ 50
Sulphamerazine .. : 50

" 65 Alternative combmatrons whlch have been

. tried with simjlar results are:— .

These substances are of mterest.. 3

‘via. formation in latex' concentrates pre-

In the presence of copper chloride, however, -

‘of vfa. in latex concentrates of low ams .

"

ppm (onlat" |

&

Sulphathiazolium - T

Sulphapyridine 50 S

‘Sulphaguanidine - ... .50 70 e

Succinyl sulphathrazole .50 - o

Phthalyl sulphathrazole 50

.and ' B

p-D. m. (on latex) pt

- Phthalyl sulphathiazole ... -~ 500" - 7§ R+

Sulphathiazolium  : 100

Sulphapyridine .. - 50
Sulphaguanidine - ‘50,
Sulphamerazine ... -50

The dispersions of sulphonamlde denna-- 80 |

_ trves are prepared as follows:—

. Weigh the required quantltres of sul- '
phonamldes separately into distilled water' S 7
to make a 5% slurry-in eachcase. -Adda -~ = %
drop or two (as little "as possible) - -of 85
2N.NaOH with shaking until a solution- is-
obtained - in each case. The Polyrad P
2000 W is “made up as a 10% by weight
solution. in distilled water, and the ‘in-
gredients are added in the followmg 90
order:— -

Firstly 05% (on latex) of the Polyrad
P 2000 W, then the sulphonamides in the

-order given in the description, that is with

the  highest concentratlon
leadmg

sulphonanude 95

‘Example 1. : IR
The use of copper chlonde for 1nh1b1t1ng R

served with low ammonia content s demon- 1908~
strated in Table 1.
The concentrate was prepared by centn- A"
fuging field latex: containing 0.3 per cent
ammonia (by weight). The ammonia cons = & %
tent of the concentrate was adjusted to 0.2 105
per cent, and’ separate portions- were treated / g :
with antlbrotrcs, sulphonamide derivatives - ¢
and cuptic chloride, -as set out in Table 1. 2
The development of v.fa. in concentrates ]
preserved with 0.2% .ammonia,jtogether with Ll ION
antibiotics and 0.2% ammonia’together with™, %
sulphonamide “derivatives, is clearly “seén.-

the formation of v.fa. is markedly inhibited. ~
As is well-known, the use of copper in 115 S

latex ‘concentrates is not practicable, owiiig -

to -the readiness with which- copper com-..

“pounds - catalyse ‘oxidation of the  rubber-

hydrocarbon. The example is included to'.- LR
demonstrate the principle claimed; viz. tli&eamo’ :
inhibition of - vfa formatlon by enzym o
polsons .

: Exam le 2 : -
- Table 2 demonstrates the eﬂ‘ectlveness :
silver nitrate in- preventing the development 125

monia content. - The bactericide’and- enzyme;" B
poison were added to the latex after centri- - ~ ..
fuging and adjusting the ammonia content -~ - -
to 0.2 per cent, 130 - ¢
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It is doubtful whether silver nitrate can
find commercial application in latex con-
oentrates owing to its relatively high cost.

Example 3.

Nickel chloride has been found effective
in preventing v.f.a. formation in certain in-
stances. Table 3 demonstrates the applica-
tion of nickel chloride.

~ Example 4.

10 A number of organic enzyme poisons have
been investigated, one of the niost effective
being semicarbazide hydrochloride.

Inhibition of v.fa. formation by this re-
agent is demonstrated in Table 4.

15 Example 5.

One of the most effective methods of re
ducing v.fa. formation in ammoniated latex
concentrates bas been found to consist in
the addition of zinc oxide, as an aqueous

20 suspension, subseauent to the centrifuging
operation.

This reagent is very effective with both
high and low concentrations of ammonia,
and has none of the objections shown by

25 the previous examples.

It should be recorded, however, that
latices matured in the presence of zinc oxide
fail to. develop mechanical stabilities high
enough for industrial use. The addltlon of

30 small amounts of a stabilising agent is there-
fore required to brmg propertles into line
with industrial requirements. It is essential
to use stabilisers which do not interfere with
the “subsequent use of the latex as a raw

35 materials for the manufacture of rubber
articles. Such materials are long chain fatty
acids. In the present work, lauric acid has

" ‘been largely employed, but others, such as
oleic, linoleic, linolenic, myristic, are equally

40 suitable. Other materials which are also

" effective comprise sulphonated detergents

-such as turkey red oil, sulphonated lorol.

Of the substances tried for reducing v.f.a.
formation in latex concentrates, it will be
’ seen from the foregoing that zinc oxide is
- ) one of the most effective. Owing to its com-
: g paratively low cost and ease of handling it
: _ has been studied more extensively than the
) / « - -other possible reageny{ Zinc oxide is com-
_ ' 50 monly added to lateX*when compounded by

consumers with a range of materials for the

. purpose of producing a vulcanized article.

~ The.amount added is usually between 1%

_and 5% by weight calculated on the rubber
55 content of the latex.
thicken. on ‘storage and cannot- be. kept for
long periods. In our process the zinc oxide

is added to the latex within a day or two of
obtaining it from the tree, at a time when
£0 months and years may elapse before it is
compounded for use in the manufacture of
rubber articles. The amount of zinc oxide
which is added does not exceed 0.29% which

is insufficient to cause thickening in asso-

#3 ciation with the other preservative specified

Such latex tends to .

even though the latex is stored for very long
periods before it is compounded and pro-
cessed in the usual way for the manufacture
of rubber articles. Many combinations of
bactericide with zinc oxide are set out in
Table 5, which clearly demonstrates the
marked inhibition of v.ia. formation on in-
troducing zinc oxide. Without the addition
of zinc oxide the combination of low am-
monia and bactericide is generally ineffective
and concentrates so prepared are liable to
the chemical changes which produce volatile
fatty acids in latex concentrate during the
period- which elapses between its preparation
and eventual use as a raw material in the
manufacture of rubber articles.
Example 6.

An alternative method of utxhsmg zinc
oxide has been worked out, in which field
latex is ammoniated to 0.3 per cent, and
zinc oxide is added as suspension before
centrifuging. The latex is then allowed:to
stand, preferably -overnight, before com-
mencing the centrifuging operation, which
removes most of the insoluble zinc com-
pounds present. The ammonia content of
the concentrate is then adjusted to the re-
quired amount and the desued bactericide
added.

The data given in Table 6 demonstrates
the inhibition of v.f.a. formation obtained.

To demonstrate the application of the
principle herein claimed to the preparation
of latex concentrates suitable for industrial
use, the following examples are given:—

Example 7

Field latex containing 0.3 per cent am-

monia (by weight) was centrifuged in the

" usual manner to give a concentrate of ap-

proximately 60 per cent dry rubber content.
containing about 0.15 per cent ammonia.
The ammonia content was then adjusted to

0.2 per cent and the following matenals'

added : — :
Per cent (by wezght)
" Lauric acid* 0.03
Mercaptobenzthiazole .. 0.05
Zince xadic ¢ . 0.05

* Added as 20% solut:on of ammonium
Jaurate.
¢ Added as dispersion compnsug(g} —

&Zf:lue( oxide
m acacia

- 04
Potassium hydroxide 02
Water’ 494

The mercaptobenzthlazole is added to the
latex as a 509 dispersion after ball-milling
for 24 hours, the dispersion being made up
as follows:—
Mercaptobenzthiazole 100 parts
Dispersol*. LR (Disodium methylene di-
naphthalene sulphonate) 5% so]utmn m
water — 100 patts.

* Registered Trade Mark.
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90

centrate .thus_prepared remained

" sweet and in good condition throughout the

period of - observation, ie. for: about six

echanical . stability (AS.T.M.) results
"7 were-as follows:— © o
" Daysafter . . Mechanica) stability -

. . preparation. =~ (seconds) ..

RN ' S
10 3 S 780
90 o
. A similar pre

Gent -mercaptobenzthiazole showed the fol-
lowing dataz . . o o
Mechanical stability

Days after . ]
- preparation. - . - (seconds)
10 S 100

30 655 -

_ 90 _ o 655
. Example8. .. = .
“Field latex was concentrated in the usual
_way, and: the ammonia content adjusted to

0.2 per. cent followed by the addition. of

15

_ lauric, acid, cyclohexyl benzihiazyl sulphen-
25 amide and zinc oxide. - :
. .. The concentrates produced 1t
and in-good condition. throughout the period
of observation. ie. for about six months. -
" Mechanical stability data. are as ..fol-

30 lows:— -

Lauric . Cyclohexyl- * Zinc = Mechanical
Acid - benzthiazyl | Oxide - stability -

sulpheriamide =~ (AS.T.M)*

i ~ .~ - -after 30days
L .7 (Seconds)
. 005 - ° 005 - 005 _690
005 005 010 565

35

.o * The mechémic';ﬂ' stablhty is;deteﬁhinéd by
40 the method of the American Society - for.
" Testing Materials, A.S.T.M. D1076-54T.

ation containing 0.10 per

ced remained sweet.

- factory. V.F.A. Number and development of

- given for the same. I fi o .
preserved.. by conventional means : WIthSS ok

 Table 1

. Example 9. .
A concentrate was prepared jin the usual
way, the additives being as follows:— - .
.- . Percem .(byzw'eighi)

01
0.05

. . 45
CARMONIA | .. ees )
Sodium. pentachlorphenate. .
. Lauric acid- . ... ... =~ .005
“Zinc oxide .. .. .. 005
The concentratg thus prepared was sweet
and has remained in good condition for over .
six months.” ..
Mechanical - stability results ‘are- as fol-
" Days after - . 'Mechanical stability.
preparation. . . (A.S.T.M.) Seconds.
: %g L1310

S30 1530

.~ .. Example10. . -~ )

_ The addition of zinc oxide to the preserva-

tive system ing

-application 'No.
821,872) 'in .which selenium dimethyl di- -

thriocarbamate-is used ‘to preserve latex in.-

the presence. of a little ammonia enables the

amount of selenium. dimethyl

ate necessary ;

duced from 0.04% to’below 0.01%.
 Field latex -was _treated .WI :
monia and-centrifuged according to standard
practice. The. centrifuged latex was am-
moniated to-0.2% .ammonia-b
treated . with - 0.01 - to- 0.03%, “selenium  di--
methyl dithiocarbamate, 0.05% lauric acid
as ammonium. laurate, and
zinc oxide.” .~ o

" The latex, was fully preserved after one

and three months storage and showed satis- -

mechanical stability. The results are shown
in. Table 7. In this table, results are: also .
latex centrifuged. and’

0.7% ammonia alore.

' Effect 6f Cupric Chloride on

heet
latex..

. 'Bacteﬁc.:idé_l_”'SYSt.em :
B Days.

VEA, Nof in presence of following-...
‘cupric chloride per cerit on latex

amounts

Ni 001 . 005

02

- 10
30
10

Ammopia -

- Ammonia -
Antibiotics - .
Ammonia . - .
- Sulphonamide

- derivatives .

1 02)

© 0.03
10.02-
003

©026: . 004
Coagulated  0.14
023 - . 003
0.35 0.04
030 006
037 0.10

55

described in our _co-pending " "
" 38683/56. (SenalNo o

65
dithiocarbam-
for. full preservation tobe re- . ..
treated with 0.3% am: 70

"smmonia by yeight and

002 to 0.05%

.

et
P

80
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Table 2
Effect of Silver Nttrate on . VF.A "No.

o SR Ageof .V.F.A. No. in presence of followmg
Bactericidal System -~ latex. amounts sﬂver nitrate per cerit on latex.

Days.
Nil, 001 = 005 0.10
Ammonia 02 10 0.26 0.14 0.02 - 002
. > .30 Coagulated 002" 011 0.02
Ammonia ©02) - 10 023 0.02 003 - 0.02
Antibiotics Y 30 0.35 002 003 - 002
Ammonia 0 02) 10 0.30 0.06 - 003 - 0.02
Sulphonamide ) 30 0.37 0.12 003 - .~ 005
derivatives _ ) s -
Ammonia 02) 10 0.26 — — 0.02
Sodium Penta ) .30 Pasty S P 0.02
chlorphenate 0100 - 9% —_ - — . 003
_ Table 3 _
) Eﬁect of Nickel Chloride
Ageof V.F.A. No. in presence of followmg
Bactericidal System l]g;ex amounts nicke] chloride per cent on latex.
¥s. :
_ Nil 0.05 . 010
Ammonia 02) 10 Coagulated  0.14 0.02.
Mercaptobenz- - - ) . ' L
thiazole - 005 30 Coagulated 037. - 003
. Table 4
Eﬁ‘ect of Semicarbaztde hydrochlonde
: --Ageof V.F.A. No. in presence of follo .
Bactericidal System - latex. amounts Semicarbazide hydrochlonde_-
Days. " per cent on latex :
| NI 0.15
Ammonia 0.03 ) 0 ' 0.19 002
Antibiotics ) 30 : 0.22 0.16

[ U P ST

Y
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Table 5 _
: ?-Eﬁ‘ect of. Zinc Oxide .

Lo

)

R R AgeoI | VFA No m presence of followmg
g Bactericidal System. . 13:-‘" ‘amounts zinc oxide percent on latex. ©
_ o : Days.. -

NI 005 - ol

100 . 026 004 003 _
.30 Coagulated - 0.13 003" . ..
10 023 - 002 002, e
30 035 002 002 .. ¢
10 030 002 002
30 S031 . oo 002 N

A0 - -:049 .. 002 - 003 .
10 - 0.46 003 .. 1003 .
30 - 0.56- 004 004
10 . 026. - . 001 002
36.. - . Pasty. - 001 002
90 - Coagulated- 003 S 003
S100 -0 Coagulated 036 0.02 .
.30 . Coagulated - Coagulated 0.03 -
10 -Coagulated. 0.02 =
<300 Coagulated 003 —~
10 : . 0.26 002 —_

| f_"'"onia T

30 Antibiotics
"Ammonia - -
Sulphonamide -
- derivatives
- Ammonia
Dichlor-m-xylenol -
Apmionia.
- 6-Chloro o-cresol
“ Ammonia.
_ Sodium’
: chlorphenate
- Ammonia -
- "Boric acid"
~ Ammonia :
Mercaptobenzthlazole :
25
..~ Ammonia .
Mercaptobenzthlazole _

S " Ammonia
30 Piperidine
pontamethylene
" - dithiocarbamate
~Ammonia
_ Aniline
3. formaldehyde
. condensate [AlO]

'L

b‘_sN

8NH_NH

L w

o0 90000 ©00eS
N N
yVVVV%VVPVVVVVMVV'SV N N N e Nt o N S et N N i N

T30 03 002

90 040 . 002 -

10 017 - 003 003 . - P
30 036 .. 003 - 004

90 Coagulated 002 002 . o

0 036 003 - 003

e

oo
=

- g ,_,

8

5
399 

D=

H_
<

- 40 sulphenamxde o
: ia = .
Dxphenyl
"~ guanidine
. .Ammonia |
- 45 Hexamethylene.
tetramme

100 0.11 ' - 0.02 —

30 034 002 —

90 . 042 . 0,02 L=

10 038 - 003 003 -
30 - Coagulated”  0.05 0.03 -

[ 4

oo oo
(=]

2 8
Yok
S
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Table 6

- Effet of Zinc Oxide, added before centrifuging.
“C - _ Ageof " VFA. No.
o Bactericidal System - “latex. . . ,
5 : . . . No . 0.05 per cent
Days. zinc oxide zinc oxide :
added. added tofield .. -
' latex before ™ -
centrifuging.
10 Ammonia 0.2 10 1003 . 0.05
Ammonia 02) : '
Mercaptobenz- ) 10 024 - 0.02
thiazole 0.05) ‘
Ammonia 02) o
.35 Dichlor m-xylenol 0.10) 10 026 0.06
Ammonia 02) '
6-Chloro o-cresol 0.10) 10 028 0.04
Table 7

Effect of zinc oxide on latex concentrate preserved with low concentrations of ammoria
and selenium dimethyl dithiocarbamate.

% Zj,w( % Selenium % Ammonia - % Lauricas ' Age VF.A. Mechanical

oxidleon compound on ammonjum soap  in No. Stability _
Latex. on Latex. Latex. onlLatex. ~ days. (Secs)y ~ ¢
Nil Nil 0.70 Nil 10 0.01 210
25 30 0.01 985
' 90 0.02 1120
Nit 0.03 020 0.05 10 001 80
' 30 0.18 860
. 90 0.32 135
30 0.02 0.03 0.20 0.05 10 0.01 85
30 0.01 1170
_ 90 0.02 1685
0.05 0.03 ' 0.20 0.05 10 0.01 100
. ' 30 001 850
s . 90 002 - 1050
0.02 0.01 0.20 0.05 10 001 90
30 0.01 1430
90 0.02 1925
0.05 0.01 0.20 0.05 10 001 100
-40 " 30 0.01 980

90 0.02 1200

WHAT WE CLAIM IS:—
1. A process for inhibiting volatile fatty
acid formation in preserved, concentrated
.45 latex from Hevea brasiliensis during the
period which elapses between preservation

“and the eventual use of the latex as a raw

material in the manufacture of rubber
articles, including the step of adding to the
latex before or immediately after concentra- 50
tion, a small proportion of a substance which

is an enzyme poison as herein defined.

g e
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S . T able 6
_' - Eﬂect of Ztnc Oxtde, added before cemrtfugmg
A - . Ageof 'VF.A. No.
o 5-_5__B_acte'ricidal System . Jatex. —
E : = No 005percent
- - Days. zinc oxide zinc oxide
i added. added to field :
: g - latex before’
_ .centrifuging.
" 10 Ammonia 02 10 003 - 005
.. Ammonia - C02) 0 o _
- Mercaptobenz- ) 10 0.24 002 -
“  thiazole - 0.09) a
= .. 7 Ammonia : 02) o
. .35 Dichlor m-xylenol 0.10) 10 - 0.26 0.06
Ammonia 02) o o
- 6-Chloro o-cresol ~ 0.10) - 10 0.28 0.04
Table 7.

: -.Eﬂect of zinc oxza"e on latex concentrate preserved with low concentrations of ammonia
K and selemum dimethyl dithzacm'bamate

9% Z_mc( . % Selenium % Ammonia % Lauric as Age _V.F.A. Mechanical
oxideon compound "on  ammoniumsoap -in ~ No.  Stability
Latex. “on Latex. Latex. on Latex. days. = (Secs)
. CNil "Nil 0.70 Nil 10 0.01 210
98 : : : 30 0.01. 985
AR : : _ 90 0.02 1120
- . :Nil . 003 0.20 - 0.05 .10 0.01 - 80
' 30 0.18 860
' . o 20 @ 032 135
30 0.02 0.03 0.20 . 005 . 10. -~ 001" -85
' o . N 30 001 1170
o : 9% - 002 1685
0.05 0.03 - 0.20 005 10 0.01 100 -
o : , : 30 0.01 - 850
- 35 S ' - % - 002 0 - 1050
: .- 002 . 0.01 0.20 0.05 10. 001 90
ST ' 30 001 1430
o : ' 90 0.02 1925 -
005 - 001 0.20 0.05. 10 0.01 . 100 -
.40 ' - 30 0.01 980
1200

0 0m

WHAT WE CLAIM IS:—
. 1. A process for inhibiting volatile fatty
- - aéid formation in preserved, concentrated
AS latex from Hevea brasiliensis during  the
-period which elapses between preservation

and the eventual use of the latex as a AW

matenal in the manufacture of rubber
articles, including the step of adding to the
latex before or lmmedlately after concentra- 50~
tion, a small proportion of a substance which

i8 an enzyme poison as herem defined. -

AN O



3 | | .. 861940

2. A process for the inhibition of re-

actions which form volatile fatty acids in:
‘sulpha

preserved rubber latex from Hevea Brazili-

ensis, including the step of adding up to
5 0.29% zinc oxide to’ the preserved latex be-

fore or immediately after concentration.

3. A process according to either of the

precedmg claims- wherein zinc: - oxide
is added-as an aqueous suspension before

10 centrifuging in order that any insoluble zinc
compounds are removed by settling out and
by subsequent centrifuging.

4. A process according to any of the pre-

ceding claims wherein the mechanical stabil-

15 ity of the preserved latex is enhanced by .

the presence of a small amount of a long
chain fatty acid as stabilising agent.

5. A process according to any of the pre-

ceding claims comprising the steps of am-

20 moniating field latex to 0.3% adding: zinc

oxide as an aqueous suspension, allowing the

latex to stand, and centrifuging to the de-

sired concentration of approximately 60%
dry rubber content.

6. A process according to the precedmg
Claim 5 wherein, when' the latex has been
centrifuged to give a concentration of ap-
proximately 60% dry rubber content, the
ammonia content is adjusted to 0.2% and

25

) 30 wherein there are then added a small

pro-
portion of the order of 0.05% by weight of
the zinc oxide, a long chain fatty acid and
bactericide.
- 7. A process according to clatm/ 6 where-
35 in a small proportion of the order 'of 0. .001 %
to 0.019 of one or more. antlbmotlcs is pre-
sent as bactenelde

- 8.-A ‘process accordmg to either of the '

preceding claims .6 or 7 wherein there is
40 present - 002%_-0_2% of one or more sul-

"phonamides such as ' sulphanilamide, sul-

.or dichlor m-xylenol  as bactericide.

: served by the process aecordmg to any of 4
- the preceding claims. .

phathiazolium, = sulphaguanidine, phthalyl T
le or sulphamerazme as bac-\
tericide. =l
9. A process aecordmg to any of the pre- 45&{: i
ceding claims 6-8 wherein there is present . 2
about 0.1% of one or more chlorinated .-
phenols- or xylenols or their sodium salts
such as 6-chloro. o-cresol, pentachlorphemol
-
10. A process according to any of the
preceding clalms 6-9 wherein there is pre-
sent as bactericide about 0.05 % .of :boric
acid or its ammonium  salt. . _
11.-A process. according to any of the- '
preceding claims . wherein there is present af4
bactericide which is an accelérator of vul{f. g
canization such:a mercaptobenzthiozole,\g *
piperidine pentamethylene dithiocarbamate, .
aniline, formaldehyde condensate, -.cyclo-- 6¢
hexyl benzthlazyl sulphenamlcg dlphenyl B
guanidine, - hexamethylene tettamine or

“selenium_ dimethyl dithiocarbamate in the e
' proporttons from 0.01 to 02%.

*12:” Rubber latex” concentrates when pre- - 6

13.- Rubber latex concentrates when pre- |

-served - and stablhsed substantlally as de- AL

scribed.. .
14. A process for the inhibition of .Ie-
actions - which form volatile fatty acids in
preserved concentrated latex from: Hevea .
§3:zdm1s substantially as described.

O’DONNELL LIVSEY & CO.,
Chartered Patent Agents,
47, Victoria Street,
" London, SW.L. | Eﬂg
Agents . for. Apphcants

~ PROVISIONAL SPECIFICATION
Improvements in’ the Inhibition of Volatile Acid Formation in Preserved Latex

75 -Wé, THE BRITISH RUBBER PRODUCERS’
RESEARCH ASSOCIATION, a Body Corporate
duly organised under the Laws of Great
Britain, of 19, Fenchurch. Street,. London,
E.C.3., do hereby declare this invention to be

80 descnbed in the following statement which
invention has been. communicated to us by
Kalyawaramaiyer Chandra Sekarau and Wil-
liam George Wren, both British Subjects, of
the Rubber Research. Imstitute - of -Malaya,

85: Kuala Lumpur, Malayai—

: This invention relates to the Inhlbltlon of
Volatile Fatty Acid formation in preserved
latices.

It has frequently been observed that

490 powerful bactericides are not adequate in
themselves to prevent deterioration of con-

centrates prepared from = Hevea latex.

Barlier work carried out by us déemonstrated
that the use of (a) a mild alkali, (b) a bac-
95 -tericide, and (c) a sequestering agent for

e

muwwm

latex, as-evidenced by the development of
_volatlle fatty acids,. (v.f.a.). Many . instances -

“period;” bu _
' occurred Coneomltant with incréased ¥fa, .

divalent metal ions, gave many combmatlons
which were effective as preservative systems. CE
Further study has thrown more light.on-this ot
problem and it has now been demonstrated '

that whilst some bactericides are effective in 10¢
latex and latex concentrates for killing bac-
teria, they do not prevent spoilage of‘ the

have been examined ‘where: the viable bag- ]'05 o -
“Tow . throughout the storage” -

tiiarked incfease in: v.f.a. has-

there is an increase in the KOH Numbeér,
increase in electrical conductivity, decrease 110
in mechanical stability, etc., which~render
the latex less suitable for normal mdustnal,--'--
apphcatlon R
The origin of the v.f.a.in nnperfectly pre-e-- S
served latices is not known. - It :appears to 115 .-
be independent of viable bacteria, and may |
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be px:ed.rtped by énzymic of ¢hemical pro-

‘cesses. - The following data demoristrate the

effect of preservative systefiis applied to pot-

: tions from the same bulk-of latex concen-

'M" 5 teate, in which the count of viable bacteria

isilow, but vfa development is cons1der-
. able:

i Age of Vlable -
ofght] latex. V.F.A. Bacteria
- Days No ¥ perml

02 10 039 105x10)
: 07 10 002 5 &
] + Antibiotics . 3y 10 024 6
Ammonia; - 0.2) _ : -
oo Sulphonamlde ) 10 0.28 8.2
S 20 _derivatives. ) - :

s quite possible that dead: bacterial oells :
may be the source of enzymes producing the
change.

It has been: observed however, that
25 devélopment of v.fa. in imperfectly pre-
served: latices can' be inhibited by -certain
_ agents. The present invention deals with
. substances.and means of incorporating them
_in_latex, which markedly reduce vfa.
-30 development- and permit-the latex to mature
" after preparation to a product suitable for
~ - use by the consuming industry.
© " Substances which have been found effec-
. tive in mhlbltmg vf.a. formation -include
35 salts of certain metals, such as copper, silver
 and nickel, which are well-known enzyme
poisoners. These substances are of interest .
-in demonstrating the principle claimed in
¢ this .application; viz. the:inhibition of v.fa.
0 formation by certain:enzyme poisons; but are
* not: considered very suitable: for commercial
i appheatlon, copper because of its well-
" known activity as.a:catalyst of oxidation for
: rubber, silver owing to high‘ cost. Other
45 well-known enzyme poisoners such' as sod-
ijum fluoride; semicarbazide hydrochloride.
iodoacetic acid, etc. have been found effec-
tive, but high concentrations hive to be
employed, which render their use costly and
.50 undesirable, in. that other” properties of the
: Jatex concentrates may be adversely affected.
: A substance which has been folind’ very
effective. and reasonably free from these
" defects is zinc oxide, which has been used-at

55: concentrations between 0.01 and 0.2 per cent

on _the latex concentrate (weight for weight).

The following examples demonstrate the

prmelples involved in and the method of
T operatmg the process claimed. -
N - N Exaimple 1,

o The use: of ‘coppet’ ch'loride foi: mhlbltmg-'
vififormation” inn lateX: conctntfateés: pre-
served‘vvlth low aininonia conteilt 1s demon- '
strated in Table 1. '

Congcentrate was prepar
field latex: contammg per cent ammonia,
(by weighit). - The¢ ammonia -content of the
concerifrate Was adjusted to 0.2 per cent, and
separate portions treated with' antlbrotlt:s,

sulphonamlde derivatives dnd cupric chlor-
The development-
- of v.fa. in coficéntrates pieseived with 0.2%

ide, as set out in Table 1.

ammeénia, 0.2% ampionia together with’ anti-

biotics afid 0.2%: amimonia together with-

sulphonamide defivatives, is clearly séen.
In the presence of coppet chloride, however.
the formation of v£4. i§ markedly inhibited.

As is well-known the use of copper in

latezt coricernitrates’ i§' fiof practicable, owing'
to the readiness with which copper com-

pounds catalyse oxidation: of the :rubber
hydrocarbon. The example is included to
demonstrate the prinGiple claimed, viz., the

. inhibitién: of v.f.a. - forination by efizyme
. poisoners. - -
In thls and followmg examples the: antx- '

_ pp_m {onlatex).
.. 40

Streptomycin =~
Terfamycin - ... ... 4
Aureomycin - e 1
Penicillin' -~ -
_Other combinations have been tned and
found efieetlve such as:
- p.p.m. (on latex).
' Strep_tomycm . 100 :
Terramycin. _ ‘10
. Aureomycin 3
Penicillin - ' -3

For purposes of- dlsperswn 002 per cent.

chlorirated tnsodlum phosphate together
with' - 0.05 pet cent detergent Polyrad P
2000W were employed.

For the present example and subsequent
ohes, - the: combination” of sulphonamide
derivatives employed was as follows:
p.p.m. (83 latex).

Sulplisnilamide ...
Sulphathiazolium 100 -
Sulphaguanidine. =~ .., - 50
Phithalyl sulphathiazole ... - 50
Sulphamerazine .. 50

‘Other conibmatlons wlnch have been
found eﬁectlve ate:

" p.p.m.(on latex).
Sulphathlazohum . 500
Sulphiapyridine - . 50
Sulphaguamdme C 50
Suceiniyl sulphathiazolé .. 50 -
Phthalyl sulphathiazole .. 50
and ' '
p p.mi. (on latex).
Phtlialyl sulphathlazole 500
Sulphathlazolmm - 100
Sulphapyriding” . . SQ-'
Sulphaguamdme _ 50

For - dispersion® of* the , sulphonaniide
detivatives 0.05" per’ cent Polytad P 2000W’

" was: employed

1 by centrifuging 6-
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: Exam le 2 Co
In Table 2 data are shown demonstratmg
the effectiveness of silver nitrate in prevent-
ing the development of v.fa. in latex con-

S centrates of low ammonia content. The bac-
* tericide and enzyme poisoner were added to-
the latex after centrifuging and ad]ustmg the.‘

ammonija content to 0.2 per cent.
It is doubtful whethér silver nitrate can

10 find commercial application in latex concen-

trates owing to its relatively high cost.
Example 3.

‘Nickel chlonde has been found eﬁectlve'

in preventing v.f.a. formation in certain in-
15 stances. It does not appear to be so gener-
ally applicable as copper and silver. Data

given in Table 3,
Example 4.

have been investigated, one of the most
- / effective being semicarbazile hydrochloride.
. Inhibition of v.fa. formation by this re-
agent is demonstrated in Table 4. _
25 Example 5. :
reducing v.fa. formation in ammoniated
latex concentrates has been found to consist

in the addltlon of zinc oxide; as an aqueous '

30 suspension, subsequent to the: centnfugmg
operation.

This reagent is very effective w1th both
high and Jow concentrations of ammonia,
.and has none of the objectlons shown by the

35 previous examples.

1t should be recorded however, that latices
matured in the presence of zinc oxide fail to
develop mechanical stabilities high enough
for industrial use. The: addrtlon of small.

.40 amounts of a- stabilising agent is therefore -

.Tequired to bring. properties into line with

stabilisers which do not interfere with subse-

quent coagulation processes to which the

45 latex may be submitted. Such materials are

long chain fatty acids, which occur naturally

in latex.: In the present work, lauric acid

has been largely employed, but others, such

as oleic, linoleic, linolenic, myristic, etc.-are

50 equally suitable. - Other. ‘materials which are

also effective - comprise sulphonated deter-

gents such as turkey red 011 sulphonated
lorol, etc.:

. Of the substances tried for- reducmg via.

55 formation in latex concentrates, it will be

' .seen from the foregoing that zinc oxide is

one of the most effective. Owing to its com-

paratively low. cost and ease of handling it

has been studied more extensively than the

50 othet possible reagents.. Many combinations '

.of bactericide with zinc oxide are set out in
Table 5, which clearly demonstrates ‘the
marked mhrbmon of vf.a. formation -on in-
- troducing:zinc oxide. Without the.-addition.
65 of - zinc.. oxide the combination : of low

- ammonia and bacteri¢ide is generally ineffec-
tive and concentrates so prepared- are liable -.

demonstrating- the application of mckel are .

W0 A number' of organic enzyme. porsoners..

One of the most effective methods of

' matenals added

"industrial requirements. " It is essential to use .

. were as follows: —-_—; -

. cent mercaptobenzthrazole showed the fol-

to. the putrefectrve changes .which. produee o
volatile fatty: -acids:in ‘the- commercml pro--' S
ducuon of Jatex concentrate.: - .

. -Example 6. . o

An alternatlve method of utlhsmg zmc, -

oxide has. been- worked: out,: in which field

latex is ammoniated to 0.3 percent, and zine.
oxide is. added as. suspension before centri- 75

fuging.  The latex is then allowed to stand, o m

preferably overnight, before commencing the LT &

" centrifuging operatlon, which removes most - = - %

of the insoluble . zinc compounds™ present. EAE
The ammionia content of the concentrate is 80« _
thén adjusted to the required amount and the
desired bactericide added.

The data-given in Table 6 demonstrate the
inhibition of v.f.a. formation obtained:

To demonstrate the application  of the
principle herein claimed to the preparation
of latex concentrites suitable for industrial -
use, the following . examples are given:— - -

Example 7. ' p

Field latex contammg 03 per cent of
ammohia (by- welght) was centrifuged in the’
usual manner to give a concentrate . of:
approxrmately '60 per cent dry rubber con-:
tent, containing about- 0.15 . per. -cent
ammonia. The ammonia content was then 95
adjusted to 0.2 per . cent and the followmg

. Per cent (by wezght) _ ? z

Launc acid* . it

Mercaptobenzthrazole -'.0 05 © 3
0.05

4, 100 g 3
—Zinee-xodiec-—., N R
* Added as 20% solutlon of ammomun\(l\l' Y

Jaurate..

Added as- drspersron compnsmg -

/-Zmee- oxide - ... I : 105\
Gum acacia ™ .. L g
-Potassium hydroxlde ' 02 S Vo
- Water . 494 4/ T

The concentrate thus prepared remamed
sweet and in good condition throughout.the .|}
period of observatron to date (about srx
months).

Mechanical stabrllty (ASTM) results

FUEY

5. ,\5"'-'.;\ RO

1157

: Days after Mechamcat stabzlzty _ B
prepamttow. (secomfs) L
10 180 L L
30
90

A 'sumlar nreparatron oontammg 0 10 per 120

lowing data: - 1
Days after - Mechamcal stablll_ E:
preparation. ' (secomds) =
: -10_ 100

- 30 . S e 655 *
90 S 6551-1

ExampIe 8. .
Field latex was conoentrated in the
way, and. ammonia’ content adjusted;to-0:2" 1
per- cent. followed -by- the addition  of Ia
acid, cyclohexyl benzthlazyl sulphena
and zinc ox1de

gL R S R i
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’ o .The concentrates produced remained . . Per cent (by wezght)
: sweet and in good condition throughout the ~ Ammonia -
; $ { period of observation to date (about six Sodium pentachlorphenate 01
CE ‘months) Lauric acid - ... 0.05
S 5° Mechamcal kbmty data are as follows: Zinc oxide ... - 0.05
. \ Mechanical The concentrate thus prepared was sweet
L wE Launc Cyclehexyl— -Zinee-  Stability and has remained in good condition for over
D Acid  benzthiazyl Ozxide (A.S.T.M.) six months.
"_‘\. sulphenamide after 30days _ Mechanical stability results are as fol-
A ' (Seconds} lows:—
H 0 05 0.05 0.05 - 690 Days after Mechanical stability
F 005 0.05" 0.10 565 prepdration, (A.5.T.M.) Seconds.
§ Example 9. : 10 , 1310
; /l/ Concentrate was prepared in the usual 30 1530
15 way, the additives being as follows:— : 90 1445
.5 _ 4 - Table 1 _
5 Effect of Cupric Chloride on V.F.A. No.

' : Ageof V.F.A. New in presence of following

" Bactericidal and latex. amounts cupnc chloride per cent on latex.

35 Stabilising System - Days.

- : Nil 0.01 0.05 0.10
Ammonia 0.2 1’(1 0.26 0.04 0.03 003
o Coagulated 0.14 0.03 0.03
Ammonia 0.2 10 0.23 . -0.03 0.02 0.03

40 Antibiotics 30 0.35 0.04 003 - 0.03
Ammonia 0.2) 10 0.30 0.06 003 .0.03
Sulphonamide )] 30 0.37 . 010 0.03 0.03

_derivatives ) : :
' Table 2 .
45 Eﬂect of Stlver Nztrate on VFA No
Age of V.F.A. No. in presence of _follow.ing'
Bactericidal and latex. _ amounts silver nitrate per cent on latex,
Stabilising System Days. '
. Nil 0.01 0.05 0.10
50" Ammonia 0.2 10 026 0.14 002 002
30 Coagulated = -9:62— 0.11 0.02
Ammonia 02) 10 - 023 0.02 0.03 0.02
Antibiotics ) 30 0.35 .02 0.03 0.02
__ Ammonia 02) 10 0.30 0.06 "0.03 0.02
55 Sulphonamide ) 30 0.37 0.12 0.03 0.05
derivatives ) . N
‘Ammonia .02) 10 0.26 — —_ 0.02
Sodium Penta ) 30 Pasty — — 0.02
..chlorphenate 1 0.10) 90 — — — 0.03
50 Table 3
Effect of Nickel Chloride
R c Age of V.FA. .No.. in presence of followiﬁg :
Bactericidal and latex. amounts nickel chloride per cent on latex.
Stabilising-_'System Days. . —

45 ' S Nil 0.05 0.10
Ammenia . 02) 10 Coagulated ~ 0.14 0.02
Mercaptobenz- . ) :

thiazole 0.05) 30 Coagulated 0.03

0.37.

20
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' : -Baptencxdal and:.. - latex. amounts Semlcarbazxde hydrochlonde o
_.-Stabthsmg System e Da_.y_s Lol pers oent on- latex L

_' ' Stabi-lis_ing Sy_ste_n__li_- S Da_,_ys_.-

B
... Ammonia

2.

' ‘Ammoma -
_ chhlor-m-xylenol

45"

- 50

~ Ammonia:’
: HeXamet.hylene_

 Ammonia - 6057 100 . . 019 .0102..::-;,- -
Antibiotics. ) 0 T e

"6-Chloro o-cresol _

- Sodium pheater:

" Boric.-acid -
. Mercaptobenzihlazole
 Ammonia -

- Ammonia
. Piperidine

- 'Ammonia -
: Amlmc

Cyclohexyl -
* sulphenamide

Table 4
Eﬁ‘ect of Sem:carbazzde hydrochlorm‘e

Ageof © V.F.A. No in presence:of- follewmg

Nﬂ-* T s

015

Table's L
Effect of Zinc Oxide

o : Ageof " VFA.. No in, presenoe of followmg
Bactericidal and S " latex. amounts zing ox:de per oent on Tatex.

LN 005 er .

0 .- 026 " 004 003 -
30 Coagulated ™. 0.13 003 ..
10 023 " - 0.02 002"
30 0,35 002 002
10 - . 10:30 0.02 002 -
30 S 037 002 - 0027

10 : 049 - - 002 -0 03 Ca e

30: 065 -7 004 004 -

30 .0 056 . 004 0.04

- 10 02 - .- 001 - 002 -

30 - Pasty’ 001 002
003
0.02
0.03

Ammonia

e e @

Antibiotics

Ammonia

Sulphonamlde
derivatives

S
°N

Ammonia
Ammonia

90 Coagulated -+ 0,03
S [ " Coagulated - . 0.36 - 0

230 - Coagulated . Coagulated <0

. 10 : Coagulated - _
30 "~ Coagulated- '_0.03_
90 . Coagtlated =~ 0.02
10 . 026 . . .002
30 . . 0.30 - 002
‘90, . 040 . 002
10 017 003
30 ;- 036 003
90 " Coagulated - 0.02

- 10 036 003
30 Coagulated ~ - 0.03 -
90 Coagulated' R '-0 03 -

10 041 003
30 . 055 004
' .. Coagulated- - 005

10 . 011 002 -
: 034 002

90 . 042" 002 . e
- 100 -038 . . 003 00

N Coagulated- 0. 05

chlorphenate
oniz:

Na_to;— RN X

Ammonia

P9 00060 2099
]

-
o

Mercaptobenzthrazole

)
. L) .':H

S TR TN G

pontamethyléne
-dithiocarbamate

QO - ¢
Ns-

formaldehyde
- ‘condensate [AlO]
Ammonia

(=]

e
I et

benzthiazyl

soll
o
(o]

-‘Ammoria
Diphenyl
guamdme

va
(7]
(=]

o o9 oo
e’ Nt “ae”
W
[

- tetramine:
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Table 6

Effect of Zinc Oxide, added before centrifuging.
Bactericidal and ' Age of V.F.A. No.
Stabilising System latex, - -
' T : No 0.05 per cent
Days.  zincoxide zinc oxide
added. added to field
latex before
centrifuging.
Ammonia - 02 10 ~5:63— ) 0.05
Ammonia 02) _ ,
Mercaptobenz- ) 10 024 . 0.02
thiazole 005 . .
Ammonia 02) ' . .
Dichlor m-xylenol 0.10) 10 0.26 . 0.06
Ammonia 02)

6-Chloro o-cresol ~ 0.10) 10 0.28 004
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