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. :we; T~B NAwlli ~lJBBER PRooucERs 
~SEARCH AssocIArION, formerly kn6wn as 
'JiIB BRITISH R,UBBE~ PRODUCERS' RESEARCH 

· J.\SSOCIATION, a B.ody Corporate duly organ­
. S ised under the Laws of Great Britain, of 19. 

· Fenchurch Street, London. E.C.3.. do h~re­
by. declare the invention (which has. been 
®mmunicat.ed fo us by Kalyanaramaiyer. 
QJµnd,rasekaran · and William George Wren, 

J.Q b..oth British Subjects o~ The Rubber Re­
search Institute of Malay. Kuala Lumpur. 
Malaya), for which we pray that a patent 

, · may be granted io Uf!, and the method by 
. - which it jg to be performed, to be par-

a .15 ticularly described in and by the following 
statement::__ 

. · . ·This invention relates to the inhibition of 
· · volatile fatty . acid formation in preserved 
. latex during the long period which may 
. / · 20 elapse and which. may aJJ1ount to several 
. ~ weeks and monthL between the addition of 

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

tg1,\n1if~i;:ttire ·of ni:b~ a.rticl.es. 
. . ·. 25 Jt. h.as rre.qµ<mtly l:>een observed .that 
.:~-: 'IX)werful bactericides are not adequate in 

~· · ~mselv~s to prev~l).t slow !;leterioration of 
concentrates prepared . from Hevea latex. 

., . aarl~er work carried out by .us demonstrated 
·30 tn~t the use of (a) a mild alkali, (b) a bac­

'l~ric.ide. · and ( c) a sequestering agent for 
. divalent n;ietal ions, gave ·many combinations 
,~l,.\ich wei;e effective as preservative system.s, 

. . . ·aiid fonued ·the subject of Patent Specifica­
·.35 t~on No. 80(),089. Further study has shown 

·tll~t whilst some bactericides are effective in 
latex and latex concentrates for killing p~c­

- teria and maintainb~g the latex in a· liquid 
· c~n_giQon, they do not prevent long term 

.4() sj?,j>ill\ge of the latex, as evidenced ·by the 

'- - . . A~--... 

· d~vhlopment of volatile fatty acids (v.f.a.). 
~11y·J,1stance.s have been exa~ined where 
the viable bac~ria count is low througllout 

[Price 31. 6d.J 

the storage ·period, but marked increase in . 
v.f.a. has occurred. Concomitant .with in- 45 
creased v .f.a. there is an increase in the 
KOH number, increase in electrical con .. 
ductivity, decrease in mechanical stability, 
which render the latex less suitable for nor-
mal industrial application. 50 

The origin of the v.f.a. in imperfectly pre­
served latices is not known. It appears to 'be . 
independent of viable. bacteria, and may be 
produced by enzymic or· chemical pr~sses. 
The . following ·table demcinstrate8 the effect 5_~ 
of preservative syste~s applied to portions .· : 
from the same bulk of latex concentrate, in· 
some of which the count of viable bacteria 
is low, but v.fa. development is conl!ider- J 
able: · ·6{} 

%by Age of Viabie 
Weight latex. V.F.A. Bacteria 

Preservative on latex Days. No.* per ml. 

Ammonia ()) 
... 

10 0.02 5 
(Control) 

Ammonia 0.2 10 0.29 LOS x 103 
'(Control) 

Ammonia 0.2) 
10 0~24 6 Antibiotics ) 

Ammonia 0.2) 
Sulphonamide ) 10 0.28 8.2 

derivatives. ) 

It is quite possible that dead bacterial cells 
rp,ay ))e the source of enzymes proch,1cing· 

<~ ·t·; 
w:.' 

65 

70 

the change. 15 
The present inventicm is concerned with a 

JJ1ethod of suP!'r~sing such volat,ile acid 
formation by the additio11 to the latex of a 

* The d*rmination o~ volatile fatty a~ids 80 
is d~cribed iJ?- the Journal of Ute Rubber 
Res~tch InsD:tute of M;U~ya Vo). 14 
Communication No. 281. . · 
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substance which is an enzyme poison. . · . 
. . Substances which have been (ound effee-
. · tive iri inhibiting v.f.a. formation include 

salts of certain·m~tals,· su~h ~.coppe'I,", ~ilver 
S and nickel, which are well-kno-wn enzyme 
·.. poiso,ns. . These substan~ are of. interes~ 

in demonstrating the principle· claimed in 
this application. yiz. the Wli:bition of. v J.a. 
formation by certain enzyme poisons. but 

10 are not considered very suitable (or com­
mercial application. copper because ot its 
well•known activity as a catalyst of oxida­
tjon (or rubber. silver owing to high cost. 

.. Other well-known. enzyme poisons such as 
15 sodium· fluoride. semicubazide hydrochlor-. 

ide, iodoacetic acid, have been (ound eff~,. 
tive. but high concentrations have to be'.eio.;. 
ployed •. which render their use c9St1y, and 
Un.desirable. :in that other properties . <>( the 

20 latex concentrates may be adversely affected. 
· An enzyme poison which has been found. 

very efl'ective and reasonably" free (~ these 
defects in zinc oxide, which has been used 
at concentrations between 0.01 and.0.2 per 

25 ceilt on the latex· concentrate (weight for 
weight). ·· .· · 

The following examples• dem,onstrate the 
principles involved in and the· method of 
operating the process claimed. In the ex­

_30 amples when antibiotics were employed they 
corisisted of the following : - . · -. 

· p~p.m. (on latex). 
Streptomycin 40 
Oxyretracycline 4 

35 · · · Chl6rtetracycline 1 
Penicillin 1 
For purposes o( dispersion 0.02 per cent 

chlorinated -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 required amounts of anti".· 
biotics separately into sterile isotonic saline 

. solution (0.85% NaO) 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 aiiiine 
"is condensed with 20 mols. of ethylene oxide. 
It is used as a 10% by weight solution in 

50 distilled water. ·. 
·The order of· addition is as follows: -

Firstly0.02% ·(on latex) of chlorinated tri-
. · sodium phosphate. · . · . 

. . Secondly 0.05%: (on latex) of_ detergent 
55 Polyrad P 2000 W. . 

Lastly the aritibiotics,with streptomycin first. 
In the· example where· stilphonaniides were 
emploYed they consisted of the following:~ 

· p.p.m. (on latex). 
60 Sulphanilamide · •·.: · 500 

Sulphathiazolium · 100 
Sulphaguanidine_ 50 
Phthalyl sulphathiazole ... 50 
Sulphamerazine ... ... . 50 

65 Alternative combinations which have been 

tried with similar results are;-,-. .·•· .... ·. < 
· · · p.p.m; (qiilatex)~ 

,. 
.:I 

Sulphathiazolium · - SOO · •· · · 
Sulphapyridine · ... ... SO _

70
. ·.'.~-.~-~ '.· ..... _.-,/ ; Sulphaguanidine . 50 ·"-"·~ 

Succinyl sulphathiazole.·... . SO· · 
Phthalyl sulphathiazole . . . . . .SQ ..... 

and··.· · · 
p.p.m. (onltitex). 

· Phthalyl sulphathiazole . . . SOO · · · 15 
SulphathiazOlium . ·• . . . 100 
Sulphapyridine . . . 50 
Sulphaguanidin.e . . . .. 50. -
Sulphamerazine . . . . . . SO . · . 
The · disper8ioris of sulphonamide· deriva- · 80 . 

tives are prepared a8 follows:-
- Weigh the required quantities . of sul;. 
phooamides separately into distilled water 
to make a 5% slutry-in each case. Add a ·· . 
drop or two (as little as possible) ·of 85 
2N.Na0H with ·shaking until a solution is 
obtained in each · case. The Pol~d · P 
2000 w is made up as a 10% by· weight 
solution - in distilled . water, and the · in-
gredients · are added in the follOWing .90 
md«:- · 

Firstly 0.5 % (on· latex) o( the Polyrad 
P 2000 W, then the sulphonan:rldes in the 
-order given iri the description, that is with 
the highest concentration sulphonamide 95 
leading. · · 

. Example J. . 
- The use of copper chloride fm inhibiting 
v .f.a. formation in latex concentrates pre.: 
served with low.ammonia c0ntent.is demon-
strated in Table .L · . 

The concentrate was prepa;red ·. by centri­
fuging field 111tex containing 0.3 · per cent 
ammonia (by weight). The ammonia con~ 
tent of the concentrate was adjusted to 0.2 

·. 
,,; 

. ;. 

.-;. 

./ 

;: 

":. 

'· 

per cent, and separate portions· were treated \ 
with antibiotics~ · sulphonamide . derivatives , . ,._ 
and cupric chlori4e. as set ?Ut in Table· l. -~· · .··. , 
The development of v.(;a. m concentrates . u ~ . 
pteServed with 0.2% animonia,J..together withk 11~ ·:"' :·.· 
antibiotics and 0.2% animonia'togetherwith •• ~-. ·-_-.- :. ·." 
sulphonamide derivatives, is clearly seen. \ d·· ~-··. · 
In the presence o( copper chloride, however. · \.._.; • ·-~. 
the formation· of v .. f.a. is markedly inhibited. . ~ 

As is well-known. the use of copper in 115 
latex concentrates is not practicable. owmg-··· .,.,,':-;--
to the readiness with which Copper com~ • 
pol.inds catalyse oxidation of the rubber-- . 
hydrocarbon. The example is included")o·.,-- .. 
demonstrate the principle claimed; viz; ·~O· 
inhibition of v .f.a. formation by enzyme 
pojsons. · . · : ;. 

· :Exainple ~2 .. · . · .. _ : .. ,~~;;.~~-\~~ 
Table 2 demonstrates the effectiven~ -of 

silver nitrate in preventing the devel~:ttt 125 
·of vJ.a. iri. latex concentrates of l<>W am"- . 
monia- content. ··The baclericide' and··en~Ille 
pois<>n were added to the latex af.ter centri-
fuging and adjusting the ammonia cont<mt 
to 0.2 per cent. · 130 

... :.. 

:...=.··· ·.-· 
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It is doubtful whether silver nitrate can 
find commercial application in latex COD· 
centrates owing to its relatively high cost 

Example 3 . 
. \..I 5 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 most effective 
being semicarbazide hydrochloride. 

Inhibition o_f v.f.a. formation by this re­
agent is demonstrated in Table 4. 

15 Example 5. 
One of the most effective methods of re 

ducing v~f.a. formation in ammoniated latex 
concentrates has been found ro oonsist in 
the addition of zinc oXide, as an aqueous 

20 suspension, subsequent ·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 addition of 

.30 small amounts of a stabilising agent is there­
fore required to bring properties 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, !auric 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 ted oil, sulphonated lorol. 

• 

Of the substances tried for reducing v.f.a. 
· formation in latex concentrates, it will be 
· een from the foregoing that zinc oxide is 

one of the most effective. Owing to its com­
paratively low cost and ease of handling it 

I has been studied more extensively than the 
..d · ·other possible reagent. Zinc oxide is com-

SO monly added to late:l'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. Such latex tends to 
thicken. on . storage and cannot-- be. kept for 
lqng periods. In our process the zinc oxide 
is added to the latex within a dav or two of 
obta,ining it from the tree, at a -time when 

-60 months ii.nd 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 0.2 % which 
is insufficient to cause thick~ning in asso-

165 ciation with the other preservative specified 

even though the latex is stored for very long 
periods before it is comp0unded and ·pro­
cessed in the usual way for the manufacture 
of rubber articles. Many combinations of . 
bactericide with zinc oxide are set out in 70 
Table 5. which clearly demoostfa.tes the 
marked inhibition of v.f.a. formation on in­
troducing zinc oxide. Without the addition 
of zinc oxide the combination of low am- . 
monia and bactericide is generally. ineffective 75 
and concentrates so prepared are. liable to 
the chemical changes which produce volatile 
~atty acids in latex concentrate during the 
period· which elapses between its preparatidn 
and eventual use as a raw material in the 80 
manufacture of rubber articles. 

Example 6. 
An alternative method of utilising zinc 

oxide has been worked out, in which field 
latex is ammoniated to 0.3 per cent, 1:1.nd 85 
zinc oxide is added as suspension before 
centrifuging. The latex is then . alloiWed • to 
stand, preferably overnight, before com­
mencing the centrifuging operation, which 
removes most of the insoluble zinc com- 90 
pounds present. ·· The ainmonia content of 
the concentrate is then adjusted to the re­
quired amount and the desired bactericide 
added. · 

The data given in Table 6 demonstrates 9S 
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:_:_ IO() 

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: lOS 
containing about 0.15 per cent ammonia. 
The ~onia content was then adjusted to 
0.2 per cent and the following materials 
added:-

Per cent (by weight) 
Laurie acid* ... 
Mercaptobenzthiazole ... 
Zince~ ~ ... 

0.03 
0.05 
0.05 

* Added as 20% solution of ammonium 
·1aurate. 

tp Added as dispersion comprising:-
Zi.Dec!' oxi~e 50 
Glim acacia 0.4 

111. 
;r-

Potassium hydroxide 0.2 
Water· 49.4 

The mercaptobenzthiazole is added t() the 
latex as a 50 % dispersion after ball-milling 
for 24 hours, the dispersion being made up 
as follows : ---

120 Ci) 
Mercaptobenzthiazole 100 parts 125· 
Dispersal*. LR (Disodium methylene di­
naphthalene sulphonate) 5% solution in 
water -- 100 parts. 

* Registered Trade Mark. 130 

·-·-·."' - JI 
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.. ·.·The l;:Oncen~tl,~ .tJ:ius prepared re1llaill,e.q Example 9. 

sw~et ~nd in :gQQd condition through()ut the A co_n~ntr!-l!e. w~~ .~par~ .. ill the usual 

peyiod of observation. i.e. · for about six · w~y! .the add1~1ves bemg as follows: 7 . · . ·•. 

lll,OI'lths. .· .· · . . . . fer Cent (by weight) 45 ;,-...;·;• 

!5 Mechanical sia'bility (A.S;T;:M.) results Ammonia .· 0.2 '."J: 
Were 8$ ~ollow_s :-;- ·•·. ·.· ·· · ·· · SO.C#u~ P.~tachlprphenate 0.1 ........,.~ 

... Dtm <Z/ter . · Mechani(:at $tizbility · · iamic aci<i . . ·· . 1. • • ~ . 0.05 · 

. ptepwa#on; · (secO,,ds) · · Zinc oxide 0.05 

· 10 · 150 Tiie conce~tra~. th,11s pr~ was·· sweet so· 
10 30. • 78() ~n4 .~ remawe<J ~n gpeq wnd1tion, for over . 

. 90 ...• : . , . ·· .. 7~ .·. ~ n:i,911th,11.• ··. · ·· 

~ A fl.imilm' p~ti_on cpn.~ning .0.10 pey Mechanical sqipil#y ~ults are as fol~ 

Qemt ·.mercaptob~zthia~l~ .·showed the·. fol- lq.ws :- .. · · · · 
lowirig cl;ita: . . · · · Days after 

· 15 DQys after Mechanici.ll µability preparation. 
. ·. M ecbmli(:ill'srabiUty 
.. (A.S.T.M.)Seeonds. 

55: 

preparation. · (seco'flds) 10 . 1310 

10 100 30 1530 
1445 

~o 655 · :90 
90 655 .• . &ample JO. .. 60 

20 . . 'Jl;xampl~ ~- . . . The addition ~ zinc oxi(j.e to the preserva-

Field latex was concentrated in the .ustUll tive system de8Cribed iii our co.penQing ·· 

way.· and· the .. @nnan~a . coiiteilt adjusre.<f to . ~pplicatjon. No. · · 38683 / 56 (&rial · No. 

0.2 . per cent 1<?119We'i by tb¢ additioq of 821,872)' in .wbicli selenium dimethyl di- · 

laµric. aciq. cyclc;>bexyl benzthia:zyL sulphen- thri~rl>AAta~ j~ ~ :tQ ~~e ~ ·in 65 

25 aID.iQ.e anci zinc oxid~. · _ . . .. the presence of a little ai,nw.oni~ ~'bl~ ~e ... 

: Tb~ ~nc~trates ·prodµj::ed ~in~d sw~t. . ~qµ.iit o~. ~eniUm dimethyl ditliiC>carba.m.: · · 

and in goqd <;pndition thl"OUghQUt tJle; ~riod ate· nCCC$sat'Y (qr. Pill . presei"vatiOn to. be re. 

of ob~nratiQ11 ie. for aboµt six months, . .. . du<!CdJ'rQJD.. 0.04% to: ~low ();01 %. · · 

Mechanical stability data· are as . , fol- Field .. latex . was trea~ .. wj.th 0.3 % am.:. 70-

30 lows:- . . niooia ~n,f cen~ed a~rdii:m. to standard 
P~fl<;tfoe .. The ¢riiiifµ~ )atex was am~ ~, 

moniated to·. 0.2 % ·: ~9J.0$ ·· l?Y wwt anq . 

treated with· 0.01 to 0.03%. s~lc:mium di~ ... ·· 

methyl •dithi~~te. · o.os3· ·.· lauri~ · lfcid 75 

as anu;nonium laurate. and 0.02 to 0.05% : .·· 

.. . ~·· . . . ...•. . -·. . . . -..... . 
·· · 9>¢positioh .. ·· ·· 

Laurie . Cyclohexyl~ · : Zinc· Mecha:iiical 

Acid .· beiizthiazyl · Oxide · · .· stabUity 
sul'pheiiainide (A.S.T.M:)* zinc oxide.·· .. · · ·· .· · · · · 

35 after 30 days 
· (SecOnds) 

0.05 - 0.05 0.05 690 

0.05 0.05 ·· ·. ojo S65 

. . . . . . 

* The mechanical stability is determined by 

40 · the method of the American Society for· 

. Testing Materials, A.S.T.M; D1076-54T. 

. The ·latex. w.as ~uUy i)reserv~ after orie? 
and. three mo11ths storage and .shqwed satis: .. 

faptory V.F.A,,)qumber and d~lopment of 80 

rrieehanical stabUity. . 'fhe results are shown 

iri Table 7 .. In this ~ble, results are also 
given for the 'same latex . centrif\lged. and 

preserved by conventional means . with · ... ·· · 

0;7% ammonia alone. · 8S~;!;). 
-~-!'!· .. 

Table 1 ·· 

Effect of Cupric Chloride -on V.FA; No. ·. . . 

. .~ 

. · .. · .. -~ 

:.') . 

Bactericidal System 
Age of V.F.A. ~jn •···· ~en(:~ of .f~ll~ini-·.:~; .. :\ :~~-~: __ C 
latex. amounts cupric .c~de per cent on la.ti:;~h ; · --: . >> 

90 

Ammonia 

.Ammonia·· 
95 .· Antibiotics · 

Amm0nia ..... . 
suiphOnaD:tid¢ · ··. 

derivatives 

.... :: .. .-.... ~ ... -·- .-...; -~-· -~- -· ·-- ··.:_ . ..:._._:__. 

.. 0.2 

0.2 

0.2) 
) 
) 

~;· ~ii~ ii ii~ :ui~1 
30 0:35 0.04 ·. 0.03. . ·0:03 · .. 0 

10 . 0.30 0.06 .· 0.03 . 'li.03 > 

3Q . 0.37 0.10 0.03 ; '();()3:_ 
:·:.:.- :. ·-~,,.;.:,· ··~~-~:~:· .... -:·.-::::: ; : .... :·"· .. 

· ..... :', 

....... 

. : .. : 

--~·<-'··-·_.··_. ·::.:....:_· ... 
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Table 2 

Effect of Silver Nitrate on V.F.A. No . 

Age of 
latex . 
.Q!lys. 

. V.F.A. No. in presence of following 
amounts silver nitrate per cent on latex. 

Nil 0.01 0.05 0.10 
----------------------·-·· ... -··-
Ammollia 

Ammonia 
10 Antibiotics 

Ammonia 
Sulphonamide 

derivatives 
Amnionia 

15 Sodium Penta 
cb10rphenate 

0.2 

0.2) 
) 

0.2) 
) 
) 

0.2) 
) 

.. 0.10) 

10 
30 
10 
30 
10 
30 

10 
30 

. 90 

0.26 
Coagulated 

0.23 
0.35 
0.30 
0.37 

0.26 
Pasty 

0.14 
~ 
0.02 

.0.02 
0.06 
0.12 

0.02 0.02 
0.11 0.02 
0.03 0.02 
0.03 0.02 
0.03 0.02 
0.03 0.05 

- 0.02 
0.02 
0.03 

•••- -·-·--·----.:..-• ··•·•·•··------.:.. .. -·••••·•••-U••-·---·----••• -·•- --· -

Table 3 

. Effect of Nickel Chloride 
".'""------...,..-~-------------.-·----············ ;·•··---·············-·-··-- ------·------------------. ·----

20 Bactericidal System 

Ammonia 
Mercaptobenz-

25 ~azole 

0.2) 
) 

0.05) 

Age of 
latex. 
Days. 

10 

30 
------------·· -------------------······ 

V.F.A. No. in presence of folloW:ing 
amounts nickel chloride per· cent on.latex. 

Nil 

Coagulated 

Coagulated 

0.05 

0.14 

0.37 

0.10 

0.02. 

0.03 
------·--------------

Table 4 · 

Effect of Semicarbazide hydroehloride 
------·----------

Bactericidal System 
30 

Ammonia 
Antibiotics 

0.03) 
) 

Age of 
latex. 
Days. 

10 
30 

V :F.A. No. in presence of. following 
amounts Semicarba,zide hydrOcblorid~. · 

· per cent on latex .. 

Nil 

0.19 
0.22 

0.15 

0.02 
0.16 

---··· ····-·----·--··-----·-----·· --···· ····-- ---

® 
· / o.:to ·. 
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BaCtericidal System_ _ -
-~ 

Ammonia 

Ammonia ·--- · -
30 Piperidine _ _ _ _ ___ _ 

pontamethylene · -- -­
-- dithiocarbamate 

Ammonia 

35 
Aniline 

formaldehyde 
condensate [AIO] .­

Ammonia -

0.2 

0.2) 
- : ) 
0.2) 

) 
) 

0.2) 
o.io) 
0.2) 
0.1) 
0.2) 

0.1 )-
0.2) 

' 0.05) 
0.2) 
0.05) -

0.2) _ 
0.10) :_ 

D;2) -
) 
) 

0.10) 
0.2) 

) 
- ) ---· 

0.10} 
0.2) 

)• cy~Johexyl _ >: -
beilztbiaZyl - -•. 
-sulphenamide · 

A.rtunOnia · 

---- - -- ) _-

Di phenyl 
_ guanidine 

-Amnionia 
45 Hexamethyleue. 

tetr.amine_ 

. 0.10) 
0.2 )_ 

.} 
0.10) 
0.2) 
- l-

0.10) 

861~9:40> 

Tabk 5 
•Effect of-Zmc.Oxide __ 

AgeoJ 
-- .)atex. 

.Days. 

-V.F.A.:N?. in ~ at ~olloWing --­
amounts ZlllC oxide -~- cent on latex; · __ 

10.-
. 30 -­
-10 -
-3() 
10 
30 

10 
30-
10 

- 30 
10 
30 . 
90 

· 10 
30 
JO 
30 
90 
10 
30 
90 
10 
30 
90 

10 
30 
90 

lo 30 _-
90 

10 
'30 
90 
10 
30 

Nil 

0.26 
Coagulated 

0.23 -
0.35 
0.30 

- 0.37 

- .-0.49 
_: 0.65 

0.46 
0.56 
0.26 
Pasty 

Coagulated-
- Coagulated 

Coagulated 
Coagulated 
C~gulated 
Coagulated 

0.26 
0.30 
0.40 ·_ 
0.17 
0;36 

Coagulated 

0.36 
Coagulated 

.0.05 

0.04 
0.13 
0.02 
0.02 
0.02 

- .0.02 

0.02· 
0.04 

·0.03 
0.04 
0.01 
0.01 
0.03 
0;36 

·Coagulated 
0.02 -
0.03 
0.02 --
0.02 
0.02 
0;02 
0.03 
0.03 

- 0.02 

Coagulate<J---__ _ 

0.03 
0.03 
0.03 

0.41 - 0.03 
- ·o.55 o.04 

Coagulated 0.05 --

0.11 -- 0.02 
- 0.34 - 0-.02 

0.42 0.02 
0.38 - - 0.03 

Coagulated · 0.05 

0.1 

0.03. - ---
0.03 ··-

8:~-···· 
0.02. 

- 0.02. 

.0;03; -. 
0.04-----

.-0.03 
0.04· 
0.02 
0.02 
0.03 
0.02 
0.03 

0.03 -­
:0;04 
0.02 --

·0.03 
0.03 
0.02 -

0.02 
0.03 
0.02 

0.03 
0.03 

. ·.·f'=-.. ··.·. 

... · .... ~-....... ~:;.~··· ,· .. -· 
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Table 6 

· Effect of Zinc Oxide, added before centrifuging. 

Bactericidal System 
:S 

10 Ammooia 
Ammonia 
Mercaptobenz-

thiazole 
Ammonia 

.15 Dichlor in-xylenol 
Ammonia 
6-Cllloro o-cresol 

0.2 
0.2) 

) 
0.05) 
0.2) 
0.10) 
0.2) 
0.10) 

Ageof 
latex. 

Days. 

10 

10 

10 

10 

. No 
zinc oxide 

added. 

. 0.03 

0.24 

0.26 

0.28 

V.F.A. No. 

. · 0.05 per cent 
zinc oxide 

added to field 
latex before·· 

centrifuging . 

0.05 

0.02 

0.06 

0.04 

7 

l
·:·J' 

~;::"~ .. ~ .. · '"' ~-

F 
Table 7 

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

%Z~ % Selenium %Ammonia % Lauricas Age V.F.A. Mechanical 
oxide on compound on ammonium soap in No. Stability 

days. 

'.'/-' 

Latex. on Latex. Latex. 

Nil Nil 0.70 

Nil 0;03 0.20 

.30 0.02 0.03 0.20 

0.05 0.03 0.20 

0.02 0.01 0.20 

0.05 0.01 0.20 
-40 

WHAT WE CLAIM IS:-
1. A process for inhibiting volatile fatty 

acid tormation in preserved. concentrated 
45 latex fyom Hevea brasiliensis during the 

period which elapses between preservation 
and the eventual use of the latex as a raw 

·, ~'.-·.-.-·~··-;-;:;;.-··'- - . 
·.·. :·::--

on Latex. (Secs) ·· 

Nil 10 0.01 210 
30 0.01 985 
90 0.02 1120 

0.05 10 0.01 80 
30 0.18 860 
90 0.32 135 

0.05 10 0.01 85 
30 0.01 1170 
90 0.02 1685 

0.05 10 0.01 100 
30 0.01 850 
90 0.02 1050 

0.05 10 0.01 90 
30 0.01 1430 
90 0.02 1925 

0.05 10 0.01 100 
30 0.01 980 
90 0.02 1200 

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. 

·:.·"·:.~ \. 

: .;. . 
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Tflble 6 

Effect of Zinc Oxide, added ·before c~rif_uging. 

.... · Ba~icidal System . 
:5 

10 Ammonia 
Ammonia 
Mercaptobenz­

thiazole 
.·Ammonia 

_JS l>ichlor in-xylenol 
}\mmonia ·· 

. 6~Chloro o-cresol 

0.2 
0.2) 

) 
0.05) 
0.2) 
0.10) 
0.2) 
0.10) 

Age of 
latex. 

Days. 

10 

10 

10 

10 

. No 
iincoxide 

added. 

Table 7. 

0.03 

0.24 

0.26 

0.28 

. V.F.A. No. 

. 0.05 per cent. 
zinc oxide 

:added to field . 
latex before· 

. centrifu8ing; 

o.o5· 
0.02 

0.06 

0.04 

EDect of zinc oxide on latex concentrate preserved with low concentrations of ammonia 
· . ·. . and selenium dimethyl dithiocarbamate. . 

·.3z~ %·Selenium %Ammonia % Laurie as Age .V.F.A. Mechanical 
oxide on com.p0und ·on ammonium soap in No. Stability 
Latex. on Latex. Latex. on Latex. days. (Secs) 

Nil Nil 0.70 Nil 10 0.01 210 
25 30. 0.01 985 

90 0.02 1120 
• Nil 0;03 0.20 0.05 10 0.01 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 0.01 850 

35 90 0.02 1050 
0.02 0.01 0.20 0.05 10 0.01 90 

... 
30 0.01 1430 
90 0.02 1925 

0.05 0.01 0.20 0.05 10 0.01 100. 
-40 30 0.01 980 

90 0.02 1200 

1 

. WHAT WE CLAIM ISz-. :J. A process for inhibiting volatlle fatfy 
.· aCia formation in preserved, concentrated 

-45 latex ··from Hevea brasiliensis during the 
. pericid. which elapses between preservati~ 
and the eventual use of the latex as a· raw 

material in the manufacture of rubber 
articles, including the step ot adding . to the 
latex. before or immediately after concentra- so-· 
tion, a small proportion of a substance which 
is an enzyme poison as herein de.tined. 

. ' ........ · ~ . 

111111111111111111111111111111 
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2. A process tor the inhibition of re- · phonamides such aa sUlphanilamide, sul­
actions which form volatile· fatty aci.qs in . phathiazolium.. sulphaguanidine, phthalyl 
.preserved rubber latex from Hevea Brazill~ · sulpha~le oi: sulpham.eruine as bac- '- ...., _ 
ensis. including the step of adding up to tericide- · · · · ~'."""' · .. 

S 0,23 zinc oxide tcf the preserved ·latex be- 9. A
0

process according to any of cm, pre~ 45~ 
fore or immediately atter concentration. ceding claims 6-8 wherein the.t'e iS. pi'esent . · · ·' 

3. A process according to either of the about 0.1 % ot one or more chlorinated 
·preceding claims wherein zinc· .·oxide phenols: or xylenols or their sodium salts 
is added as an. aqueous suspension before such as 6-chloro o-cresol, · pentachlorphenol 

10 centrifuging in order that any insoluble zinc . or dichlor m-xylenol as bactericide. S(} 
compounds are removed by settling out and 10. A process according :to any o.f the 
by subsequent centri(uging. preoeding claims 6-9 wherein there is pre- ··.: 

4. A process according to any o~ the pre- sent as bactericicie about 0.05 3 of Jxmc .. _, 
Ceding claims wherein the mechanical stabil- acid 0r its ammO,nium salt. . · .· • · . . . 

15 ity ot the preserved latex is enhanced by . 1 L·A proce.W. according to ariy .. of . the(;)· ,. . . . ; 
the presence o_f a small amount of a long preceding claims . wherein there is p~t a " ·: 
chain fatty acid as stabilising agent. bactericide whi~h is an acceleratOr . o~ vul . . .· •• 1 

5. A process according to any of. the pre- canization such · a mercaptQbenzthiO.Zole. · · · ' .• ~ 
ceding claims comprising the steps of am- piperidine pen~~ylene dithiocarbamate. . .·;: 

20 moniating field latex to 0.3% adding zinc anilh1e. formaldehyde condensate. · cyclo- 60~· · · 
oxide as an aqueous suspension. allowing the hexyf · l;lenithiaZy-1 ·. · sulphen&.mi~f di.phenyl • · ._ · · · 
latex to stand, and centrifuging to the de-· guanidine, hexamethylene . tettamine or .... 
sired concentration of approximately 60% · selenium dimethyl dithiacarbamate in the · ·· 
dry rubber content. . proportions from 0.01 to 0.23. 

25 6. A process according .to the preceding · 12i R~bbet latex· concentrates when pre- . ' 
Claim 5 wherein, when the late.ii: has been seived · by the process according to any of · · 
centrifuged to give a oonrent;ration of ap- the preceding claims. 
proximately 60% dry mbber content, the 13.· Rub.her latex. ooncentrates when pre­
ammonia ~ontent is adjusted tQ 0.2-% and seryed · and · stabilised .. substantially : as -de-

30 wherein· there are .theri add«[ a small pro- scnbect. .. · . . .. .. 
portion ot the order of 0.05% by weight of 14. A process for ... the. inhibition of .re- ~ 

. the ziJ?.<: oxide, a long chain fatty acicl and actions. which form vo-~le fatty acids in • 
_J bacter;ic1de. . , preserVed concentrated lateX. from Hevea . 
~..4 · 7. A process according.ta claim.{6 where- ~is, substantially as d~be_ d .. ~. --· 

35 in a small proportion o.f the order of 0.0013 --
to 0.013 ot one or more . antibiotics is pre- O'OONNELL LIVSEY & CO., 
sent as bactericide. Chartered Patent Agents, 

8 .. ·A process· a(:'cording to either of. the 47, Victoria Street, ~ 
preceding claims ,6 or .1 wherein there is London. S.W.1. n 

40 present 0.023~0.2% of one or more sul- Agents for Applicants . .tf. 
· · PROVISIONAL SPECIFICATION 

Improve111ents iD.<the Inhibitio~ of Volatile Acid Formation in Presened Latex 
15 We. THE BRITISH Ru~BER ;t>RooucERS' divalent metal ions. gave many combfuations 

RESEARCH. AssOCIATION, a Body Corporate which were effective as preservative systems. 
duly organised under the Laws of Great Further study has thrown more light.on this 
Britain, of 19 •. Fenchui:ch, Street,. London, problem and it has now been demotistrated 
E.C.3., do hereby declare this invention to be that whilst some bactericides are effective in i.oo· 

80 described in the fo]Jowing statement which latex and latex concentrates for killing bac­
invention has been. communicated to us by teria. they do not prevent spoilage·-9(--the 
Kalyawaramaiyer Chandra Sekarau ·and Wil- latex, as . evidenCOO. by• the develOpineiit~of 
liam George Wren, both B~itish Subjects. of volatile fatty acids~. (v.f.a.); Many instances 
the Rubber Research. Institute of Malaya. have been· examined where the viable '.bac- ms 

85 
• K¥fris~~~~tl~n11!i!&:: to the Inhibition of ~~~~~~~ ~-,i~!i~thbt~=~~utiil~.f~~-· 
Volatile Fatty Acid formation in preserved ot:curred~ - Concomifant with increased. v,.f.a. . 
latices. . there is an increase in the KOH Nuniber. · · · 

It has frequently. been observed that increase in electrical conductivity, decrease 1 t O 
·90 powerful bactericides are not adequate in in mechanical stability. etc., which"-render 

themselves to prevent deterioration of con- the latex less suitable for normal indtistrial .· · 
centrates. prepared from Hevea latex. application. . . . •. 
Earlier work carried out by us demonstrated The ori~in o! the v.f.a. in imperfectly pi:e-
that the use of (a) a mild alkali, (b) a bac• served latices 1s not known. It appears to 115 

95 tericide, and (c) a sequestering agent for be independent of viable bacteria, and may 

' 111\111 1\11\\ 111\l l\lll ll \Ill * . :c L M ., S .. fr· 

--·- ,----·. ·- ····· 

.. ".-
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.. . bet ,pmdt.·~ by enzym~c ot ohemical · pl'o-· Concentrate was pr~p¥e<i by centrifuging . 65 f ·- · · 
cewts •. The folk>wing .data demonstrate the field latex- contairiirig·C}Jf3 ~1' eent ammonia, · " ,J 
effect of pi'esel'vati:ve systems applied to pot~ (by wCjght). The: ammonia ·content of th'e.' • 

• ·-·,0~ tions from the same bulk. of latex concen- ooncentrate'wa:s: a:dju$fed to 0.2· pet eerit, and1 
. 

'.\.;· 5 tmtc, m "Which the· coont of viable b'acteria sepal'ate pottions treated wiih' antibiOtics.~· 
. $i.fow,. but v.f.a ... devefopmefit is consider- sUlpliona:mide dei'iva:tives and cupric chlc>r- 70 

a:bi~: · ide, as· set out in' Tao le .1. The devetopmerit 
. . _ of v.f.a. in concentrates· preserved with 0.2·% 

Age of · Viable · ~~~ma,. 0.2:%: amm~~~.t~ge~e~ ~th a~ti: 

1 · · · 1' · · · · ·. v p· A'· B• · · - · · bioti'CS al'id 0.2% am.m.o'Illil together witli ·· 
· · · atex. . . . acter1a 1 h . ,.,,.. A-·· d -........ u:·"··, ·· • · ]' . 1:y· , . ·· 75 

.. 
·to.·Pt:_ .•. ·.~ .. ·Q:.·e .. ·r·v·a.fi\.e r>ays. No.*' N>rml. sup ona •. ullW ep·v4~~~es~ .is ~1eu1 seen·. -

.· . . .· y- In the presence of copper cfilQri~e. howe:ver. 

~. 

-~~-·---'"----,...,--,,---.. -,---·-_:-- -.... -. -. --· the: f.Otmalion of -v·.f.a. is markedly· inhiblred. ' ~~ \,~t).:j·· .. · Ainmo~fa it 6~1. lO 0.29 1.05 x l°J . As is well-krtowii the use of copper· in 
', ~ '""° 11 · (Conti:ol) \. 

0
· .. 
7 10 0 0., 5 ~·. lat~: oonce~trares' iS· riot practicable,· owing• 

8
"" 

' \.'Ii"' · Ammoma · · - to 1ll.ie teadfuess· witJi whfoh. Co'pper com-· v 
:: · aa"" · .- fl. · (C()n~ol) pounds· ca.Uilyse· oXidatiori' ¢f tM. tPbber 
. · .. ·· Amnionia- · 0~2} 10 o;24. 6 hydmcubon. The example is inCluded fo' 
, :. · . ;, Antibiotics ·) · denion~trate the . principle claimed, viz.. the 

. ,,.:·/ Ammonia: 0.2} . inhibition: of \i'.f..a. formation by eneym.e 

•. 

·=-· 

~-

·, 
~· 

... Sulphona~ide .. ) 10 0.28 8.2 p0ison~rs.· .· .. . 8S 
20 derivatives. . ··)· ·1n this .and follb'W.ilig· ·examples the· anti-

----------··---····-·-- -· bi~lics· employed oompl'ised the followirig:-'-
Itis quite· possible that dead bacted~l cells 
may be- the· source' of enzymes pl'oducmg the 

... ·: .. · :' 

change. 
:It has been' observed, however. that 

25' development of v.f.a. in imperfectly pre­
serV"ed· latices can· be inhibited: by certain 
agents. The present invention deals with 
substances and means of incol'porating them 
in latex. which markedly l'educe v.f.a. 

. 30 development- and permit ·the latex to mature 
, .· after pl'epa:ration to a product suitable for 
•r ·• use by the consuming industry. 

Substances which have been found effec­
tive in inhibiting v 1.a. formation include 

35 salts of cel'tain me~ls. such as copper; silver 
and nickel, which ue well-known enzyme 

: . poisoners. These substances al'e of interest 
... · . in demonstrating the pl'inciple claimed in 

. this application~ viz. the inhibition of v.fa. 
·· · .:,40. fol'mation by ·certain enzyme•poisons, but are 

"''1 noi• considered very suitable: for commercial 
... ,. ) application, coppel' because of its well~ 
. ; : ··' ">"- kitown activity as· a: catalyst of oxidation for 

··· rubbel', silver owing to high' cost. Other 
45' well•kitown enzyme poisoners such as sod­

ium ftuodde; semicarbazide hydrochloride, 
iodoacetic acid, etc. have been found effec­
tive, ·but high concentrations have to be 
employed, which render their use costly and 

so: 'llJ!desirable, in . that othet' properties of the 
-lateX concentrates may be .adversely a:ffectect 

A substanee which has been fOuild · vecy 
e:O:_ective. and reasonably free from these 
defects is zinc oxide, which has been usectat 

.55: concentrations between 0.01 and 0.2 per cent 
onJb,e latex· concentrate (weight fol' Weight). 

T:he following examples demonstrate the 
principles involved in and the method of 

.. · operating the pl'ocess 'Claimed~. 
{JO ';; .. , ·. · Example. 1. 

. ?th1if•· use; of' copper• ch1otld&' fof.' inhibiting.· 
v.tw~:fo?ma:tion"l i.t1 latex( ooncenttaies·: pl'e~ · 

· sertiedtwith11ow amiirOD1a:- colitenf is ·<lemon: 
sttated in Table l. · · ·· 

p.p.m. (on latex). 
Streptomycin · 40 9(} 
Terramycin 4 
Aureomycin 1 
Peiikillih' . ; l 
Other combinations have been tried. and 

found effective. such as: · 95 
p.p.m. (on latex) . 

· $treptomycin lOO · 
Terramycin . IO 
Aureomydn 3 
Penicillin · 3· 100 
Fot p'uI'J)oses of· di.Spersion 0.02 per cent 

chlorinated trisOdium phosphate together 
with· 0.05 pel'· cent <tetergent PolYfad P 
2000W were employed. · ·, 

For the pl'esent example arid subsequent 
ones,· the · combination · of sulphonamide 
derivatives employed· was as folfows: 

p.p.m. (on·latex). 
Sµlphaiiilamide ... 
Slilphathiazolium 
S'ulpha:guanidii1e , 
Phthalylsi:ilphathiazole .. ; 
Sulpha~erazine •.. 

· 500· 
100 
50 
50 
50. 

Other · combib.atfons which have been 
found! effective are: 

· p;p.m. (on latex); 
Sulph~thiazolium 
Slilphapyridine ·· ... 
Sulphaguanidine. . .. _. 
Succinyl · s'ulphathiazole ; .. 
Phthalyl ~sulphathiaz0Ie ... 

and: 

500 
so 
50 
50 
·so 

. . . p~p·.·m. (on latex). 
Phtlialyl rsulphathiazole . . . .. SOO 
S_iilp11atliiazolirinf · 100 
Sµtpnapytidine' . . . ·· SQ: 
S91P¥Suanid!ne. . . . . . so 

105 <;;. 

110 

11~ 

120 

125 

'SYI iliamcia~it I ; • u S.O ' . Frir dispeni6ni · oft the . siilphorii:lriiide: '- Ci"""'-_ 
de~~ya~ves: ~.~S''per' cenr Poljrl'aa· P ·2ooow 130 •. 
~'employed.- · · - · . ,..._ 

._.--

JRIV6 
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. Example 2; . to the .puµ-efective changes which prod,uce­
In. Table 2 daµi. are shown demonstrating vola~e fatty.·.··~ ·ill ':the .. commercial pro .. · 

the effectiveness of . silver nitrate in p_revent- duction of latex 00.ncenttate. ·. · · o . < · :.' . 70 
ing the development of v.ta. in latex ~n- •.. . . . . . BJfi,ltfiple 6 • .. ·. · . . · .,. · t>J• 

S centrates oflow ammonia content. The bac- An· alternative ~e.thod: of utilising zinc .. · . ~' · ; 
tericide and enzyme po.i8oner .were added to oxide ·has- been worked: out,: in which field 
the latex after centr.!.fuging ~d adjusting the latex is ammoniatedto 0.3 per cent, and Zinc 
ammonia content to 0.2 per cent. ... oxide is added as suspension before centri- 75 

It is doubtful. whether silver nitrate (:all fuging. The latex. is then allowed to stand. 
10 find commercial a_i,plication in latex. coneen,.· pref~ably ()Verirlght,,before COmmencing tb_e 

trates owing to its relatively high qost. ·centrifuging operatiotj,' w])ieh remoyes most 
Example 3. . . . of the insoluble . zinc coDipoundS present;; 

·:~ 

·Nickel chloride has b~ found effective The ammonia content of the concentrate is so 
in preventing vl.a. formation in certain m- then.adjusted to therequired amount and the ... i5 stan~. It does not appear to be so gener- desired bactericide added. · · ··' . . ·. : f 
ally applicable as copper and silver. · Data The data Siven in Table 6 demonsµ-ate the s · ; deinonstrat4tg· the application of nickel are · inhibition of v.f.a. formation obtained. ~ 
given in Table 3, To demonstrate the application of the · '>. 

Example 4. principle herein claimed to the preparation · .,_ 
JO A number of organic enzyme poisoners of latex concentr!tes suitable for inaustrial c. . _ i 

••-··'/ have been investigated, one of the . most use, the following examples are given:- , 
-- e:ffectiye .. ~eing semicatbaziJe. hydrochli?ride. Example 7. "q ·· -' Inh1b1tion of v.f.a. formation by this re- Field latex containing 0.3 per cent ..flh. ~ ' 

agent is demonstrated in Table 4. ammonia (by weight) was centrifuged in the· W ; 
:2S Example 5. . usual manner to give a concentrate of · ! One of the most effective methods of approximately 60 per cent dry rubber ton-

reducing · v.f.a. formation in am.moniated tent. containing about 0.15. per.· cent ..,. 
latex concentrates has been found to consist ammonia. The ammonia oontent was then 95 1 
in the addition of. zinc oxide, as an aqueous adjusted Jo 0.2 per cent and the fdllowing ... .· .· · .... JO su~pen~ion, subseque~t to the:· ~ntrifuging materials ·added: · ~ 
operation.· . Percent(byweight) ·' ~ 

This reagent is very effective with both Laurie acid* · ... ... · 0.03·... \ 

. and has none of the objections shown by the gfnee :xodic ?-:.. · ... . 0.05 . . A. f 
higJJ. and ·low concentrations of ammonia. Mercaptobenzthiazole... ·· 0.05 . ~· 100 _ Y 

35 previous examples. * Added as 20% solution of ammonium . • " · 
It should be recorded. however. that latices .. Iaurate;. .·· . . . ·· ·· · · · " . ~ . 

:~=pd :~~Ei~aie~:blfi:ci:hdee!~; y ~~~~ ;:id~s~~ion compris~(f :~ 10~ .. \. '. .... 
for industrial. use-. The.· addition of small Gum acacia·· 0.4 

40 amounts of a stabilising agent is therefore Potassium hydroxide ... : 0.2 • ~V . · · required to bring properties into line with Water · .... • · 49.4 A .,.. 
. industrial requirements.·. It is' ~ssential to use . The concentrate thus· prepared rem!lined • v . . 
stabilisers which do not interfere with subse- sweet and in good condition throughout. the 1~· EJ/~ · " quent coagulation processes to which the period of observation to date (about six · ·.. · ; · ' 

45 latex may be submitted; Such materials are months). · ·. : ·· ·· •. · ·• · · ~ 
long chain fatty acids. which occur naturally Mechanical stabjlity· (A.S;T.M;) results .. · .. · · · > .. ; 
in latex.- In the present work, !auric acid were as follows:-,- . · · · · · .... · · '"~ 
has been largely employed, but others, such : Days after .. Mecha'1ic~ sti.biliiy as· . ·. . . ~ 
as oleic, linoleic, linolenic, myri~tic. etc. are preparatidn. · · (seconds) 

50 ·equally suitable .. ~ Other materials which are 10 . 150 •· 
also effective comprise sulphonated deter,;, 30 . . 7,80 · · · •· "":".,.., .. ~ . 
gents such as turK:ey red oil, sulphonated .. 90· ·. .. · . ·725 .... ,....,,~ 
lorol, etc. ; A similar preparation containing 0.10 pei:.; f20: 

Of the.substances trie4for reducing v.f.a •. cent mercaptobenzthiazole showed the fot-,· · 
55 formation in latex concentrates. it will be lowing data:· · · · · · ' . ·.. .~./ · '~ 

. ., 
:"·': .. ~ 

. ~ 

. -~ 

·~ seen from the foregoing tJ;iat Zinc oxide is Days after Mechanicahtability ... 
~~~atl~~;.fu~ ~~r::d·e~g::~~~j; prePfoation. (s~s) ,;.:~:-~:-in:,. : 
has been ~tudied- more extensively than the 30 655 . ·· . ; 

60 other possible reagents., ManY combinations 90 . · . 655> ': "".°"l·• :· · , 
of bactericide with .zinc oxide are set out in ><: ~-;;:;.;, ,.. ..:; 
Table 5; which clearly demonstrates the Example 8. · · > ""'"'~~'"":'· •. ,., ~ · '' 
marked inhibition of v.f.a. formation -on in- Field latex was concentrated ln the-:liSUal ... .-
troducing'.Zinc oxide. Without. the· .• additlon way, ~d ammonia _content adjusted._to_,fr.2·130 

,;5 of.· zinc. oxide th.e C<?mbln.ation: of .low per ~~nt fQllowe4 ·by the addition of -laurlc · 
,. - annnpijia ·aJid,bactericid~ j~ generally ine:ffec-.; . acid, '.cyclo~exyl . berizth~l sulp~~#lida' 

tive and. concentrates so preplll'.ed· are: liable -. and zmc oxide. . . . ' '' 

: :;. 



,~~ 
-~~-

' - ~· 

861.940 . 

: .,._ .The concentrates produced remained Percent(byweight) 1' '.. swee.t and in good condition throughout the Ammonia · 0.2 . il. :period of observation to date (about sii: Sodium pentachlorphenate 0.1 
'· -· · wonths). Laurie acid 0.05 

11. 

'-5 •. J~t'l~hani~al stability data are as follows: Zinc oxide 0.05 20' 
. ~"' "' . -· · ' ' · -l- ·$. Mechanical The concentrate thus prepared was sweet : t Laurie Cyclchexyt- ~ Stability and has rt.'IWlined in good condition for over 
· Acid benzthiazyl Oxide (A.S.T.M.) six months. · · 
~-~ sulphenamide after 30 days Mechanical stability results are as fol-
; 10 (Seconds} lows:--. · 2S 
~ ~~ 0.05 . 0.05. 0.05 .·690 Days after MechonJcalstability 
;, ""'.""':".JJ 0.05 0.05 0.10 565 preparation. ( A.S.T.M.) Seconds. 

.. 

{ jr- · · Example 9. 10 1310 

\ J\i · Concentrate was prepared in the usual 30 1530 :®· ..... ~. ·. -
> ' IS way. the additives being as follows:- 90 1445 --.. 

·~ $. Effed ~ ::T=:.: :"4;n N:_. of fulloMng } ·f\o-.... .· .. 
1 ·· Bactericidal and latex. amounts cupric chloride per cent on latex. 

3' Stabilising System Days. s~ 

;. 

> 

,. 

40 . 

-45 

·so 

55 

60 

.. 

Ammonia 

Ammonia 
Antibiotics 
Ammonia 
Sulphonamide 

. derivatives 

Bactericidal and 
Stabilising System 

--·-··-·------·-··· 
___ N_n ___ o_.0_1 ___ 0_.o_s ___ o_.1_0 · ·. :,)i . 

0.26 0.04 0.03 0.03 I Pl 
Coagulated 0.14 0.03 0.03 30 

0.23 0.03 0.02 0.03 
0.35 0.04 0.03 0.03 

0.2 
11! 

0.2 10 
30 

0.30 0.06 0.03 0.03 
0.37 . 0.10 0.03 . 0.03 

0.2) 10 
) 30 
) 

Table 2 

Effect of Silver Nitrate on V.F.A. No. 

Age of 
latex. 
Days. 

V.F.A. No. in presence of following 
amounts silver nitrate per cent on latex. 

Nil 0.01 0.05 0.10 
----·---~··--- ... ---- ·-··· --:·-··---------·· ···----

Ainmonia 0.2 10 0.26 0.14 0.02 0.02. 
30 Coagulated ~ 0.11 0.02 

Ammonia 0.2) 10 0.23 0.02 0.03 0.02 
Antibiotics ) 30 0.35 0.02 0.03 0.02 
Ammonia 0.2) 10 0.30 0.06 . 0.03 0.02 
Sulphonamide ) 30 0.37 0.12 0.03 0.05 

derivative& ) 
·Ammonia 0.2) 10 0.26 0.02 
Sodium Penta ) 30 Pasty 0.02 
... chlorpl!e'nate 0.10) 90 0.03 

---·----·--····-·--·-··-·····-·---····-······-··-·'---··-·····--------------·--·-··--··-···--······--·------·-----

Bactericidal and 
Stabilising ·System 

Ammonia 
Mercaptobenz­

thiaz~le 

Table 3 

Effect of Nickel Chloride 

Age of 
latex. 
Days; 

V.F.A. No. in presence of following -
amounts nickel chJOride per cent on latex. 

Nil 0.05 0.10 
--------·····----··----------------------

0.2) 
) 

0.05) 

10 

30 

Coagulated 

Coagulated 

0.14 

0.37 . 

0.02 

0.03 

-



12 ~!$AG ·~;::~ t:~*\] 
--~~~~---~-----~~~~~-----~.....;_------~~~------~··· ' 

Table 4:.:• - ~ ... , ... i' 
' ·Effect df §emicq:rbazi~e; ~ydrochiaridb ~--- ":~;.:::;:· '· - · -· ·-'' · ·~;;; , ; 

~ aD<l . ~. =~!'J'>~·~f·' .~~·~ 
.~l 5 Stabilifilng Sj!SIOm ___ ·.·_ .. __ . ________ -Da-y--s·.··--·· --~--- per,cent ori--late]I'..: :: .· ··. · - ·· ·- :t ~ =. ··~ .. ~·· g;,-. - .. := ~1 

-·----·---------------·-··----~-;;;,;~,--5:·:~--.. -.. ,-,,-~ • . •ll..'6 .• > .·.··.-···.i_ .. ::-,·:.·.···•.·.~1 
·~--· . 

1Q 

Bactericidal and 
Stabilis.ing System: 

• ••• ,: • • ••• : ' '.~. •• c 

Effect af Z~nc OXide 
·~ 

Age of · V.F.A .. No. ·in Presence oJ following -- l · IateX. amounts ziilc. oxide ··per cent an· latex.. ·. : ~> 
~' 

., I 

-,Nil 0.05 0.1 . . . ~* 
------~- ·-------.... ·-·-··--

i!~'·- i~ ii i ~s Animooia 

Ainmonia 
Antibiotics 
Ammonia 

20 . sµiphonamide 
' derivatives 

·Aminonia 
Dichlor-m-xylenol 
Ammonia 
·6~Chloro o-cresol 
Ammonia 
Sodium~ 

. chlorphenate. 
Amnloilfa'. 
Boric acid-·. 
Ammonia 
l\',(ercaptobenzthi~zole 

··.~·: Ammonia 
·.. 35 M.ereaptobenzthiazole 

Ariimonia 
Piperidine . 

pontamethylene 
40 · dithiocarbamate 

Ammonia -
Afiililie 

'f0rmaldehyde 
condensate [AlO] 

4.5 Ammonia · 
Cydohexyl 

benzthiazyl 
sulphenamide 

·Ammonia 
so Dipheriyt · :- ' 

guanidine · 
Ammonia,:· 
Hexamethylene. 

tetrainine, 

0.2 

0.2) 
. ) 

0.2). 
·) 
) 

0:2) 
0.10) 
0.2) 
0.1 J 
0.2) 

0.1 ) 
0.2) 
0.05)' 
0.2) 
0.05) 

0.2) 
<>._.!0). 

0.2) 
) 
) 

0.10) 
0.2) 

) 
) 

0,10) 
0.2) 

) 
) 

0.10) 
0.2) 

) 
' 0.10) 
0.2) 

) 
0.10) 

10 
30 
:iO 

··30.··' 
10 . 
30 

10 
30: 
10 
30 
10 
30 
90 
10 
30.·. 

. ro 
30 
90 
10 . 
30 

'90 
10 
30 9o · ·· 

10 
30 
90 

10 
30 
9Q 

10 
30 
90 
10 
30 

·.;,-·· 

0.30 0;02 g:~: < A 

. ~::: :~:: ' 0.0~ .' '. ... ·:'~ 
g:~t g;g; -.. :~gt.~. 
0.56 ' 0.04 0~04 
0.26 0.01 0.02 

. Pasty .· ·· - . . 0.01 0.02 
Coagulated · 0.03 0.03 
Coagulated · .. Q.36 0.02 
Coagulated . Coagulated ·' O.OL · 
Coagulated · 0.02 · ~-

Coagulated 0.03 
Coagillated . . 0.02 

026 .·· .0:02 
0.30 ·0.02 
0.40 0.02 

'0.17 ' ·0.03 0:03 .·. 
0.36 0.03 

Coagulated 0.02 
. 004 . 

0:02···. 
: : ~: . ~... : : . 

0.36 '0.03 
Coagulated .. 0.03 
Coagulated 0.03·· 

. O.Q9 . ..: :.:... ... 

.0.03 : 
' '0~02·"'."·'"'7'-< 

·: .. - ~ .. 

0.41 0.03 
0.55 0.04 

Coagulated·. 0.05 .~-··.' 

., . 

O.ll 0.02 
,·' 0;34 0.02 

-0.42 0.02 

. ·· .• ·:·,~':""::"'' .... : .... 
.. 

• -W"-~ -:...,.: • 
=.....;.";... ,.·. 

0.38 0.03 
Coagulateg . 0.05 

;-. 
. ·..,~ ·.: 

.·-<:~:,::~ 
.. ·if 

--.-----.------·-········---------·-- ·---·-------. -· -·-. ---.------~-·-·-.-·.-.:·(:( ... · ... 
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Bactericidal and 
Stabilising System 

Ammonia 
Ammonia 
Mercaptobenz-

thiazole 
Ammonia 
Dichlor m-xylenol 
Ammonia 
6-Chloro o-cresol 

861.940 

Table 6 

Effect of Ztnc Oxide, added before c_entrifuging. 

0.2 
0.2 ) 

) 
0.05) 
0.2) 
0.1()) 
0.2 ) 
0.10) 

Age of 
latex. 

Days. 

-10 

10 

10 

10 

No 
zinc oxide­

added. 

0.03-

0.24 

0.26 

o.is 

V.F.A. No. 

0.05 per cent 
zinc oxide 

added to field 
latex before 

centrifuging. 

0.05 

0.02 

0.06 

0.04 
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