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thaw stabiliser a sman ·amount of a salt of 
salicylic acid, preferably in an· amount of 
from 0.05 to 0.5% by weight. The natural 
latex may optionally contain sttian amouhts 

solution. To a further 10 lb. of concentrate 65 
was. added 0.08 lb. of water as control. · 

5 of a surface-active agent and, if desired, of 
additional preservatives for the latex.. The 
·amounts of· surface-active agents which can 
be employed would ordinarily be less than 
0.2 % by weight. . · 

10 Amongst ·the preservatives for the natural 

After storing· t ·lb. portions of the above 
samples at -15°C. f9r 10 days and then 
thawing at room temperature (25°.C.). the· 
control sample had set irreversibly to form . 7.0 

~~fli~1ai:i:~~ ~; !*~i~~ge~i _-f~J:t: 
-:26°C. a control sample was found, after 
thawing at 25°C. to have set to a gel, whereas · 75_ 
a sample of the treated latex was still fiuid. 

latex which may be employed in addition to 
ammonia are the sodium or ammonium 
pentachlorphenates, . boric acid and zinc 
diethyldithiocarbamate. · · 

15 Referring to the surface-active agents. 
these are preferably fatty acid soaps based 
on fatty acids containing f.rom 8 to 18 carbon 
atoms in the molecule. Amongst the&e soaps 
which are preferred in the practice of the pre-

EXAMPLE 2 
· A · natural latex concentrate with . 62 % 
dry rubbel,' . content was prepared as des• 
cribed ·in. E~ple ~ l, except that the am- 80 
monia level was adju~ted to only 0.2% w/w. 
0.4 lb. of a 10 % solution of sodium penta­
chlorphenate (a secondary preservative) 20 sent invention, we ·wish to mention am­

monium laurate. ammonium oleate,; potas­
sium or sodium oleates and potassium ricin-

was then added to 20 lb. of the concentrate. : . -~--

oleate. · . . .. ·. · 
·The invention is to be. tinderstoOO as in­

cl~ding a pr~s for J;?rQ(iucjng the stal>ilised 
·latices liaving an nnprov¢<! freeze-thaw 
stability as mentioned above wiµch,oomprises 
adding to an ~onia.;presel"VC(I." natural 
latex or a concentrate thereof or to· a syn-

30 thetlc · .eif-polyisoprene rubber latex;· a sali-
cylate . with Qt without the above indicated 
amounrof fatty acid soaps and with or with-
out additional preservatives. .·. · 

To 10 lb. of this concentrate containing 85 
·. sodium pentachlorphenate was added 0.02 lb, 
of salicylic acid dissolved in 0.05 lb. of 16 % 
w /w potassium hydroxide solution. A fur­
ther 10 lb~ sample was treated with 0.05 lb. 
of water as.coriti'ol. 90 

t lb.". portions of the above· samples were 
stored at ..;_26°C. for 3 days aild then thawed 
at 25°C. It was found that the control 
sample had set Irreversibly to a gel. while 
the sample containmg potassium. salicylate 
was still fluid. 

95 

· At a test giving an indication of the Jreeze-
35 thaw stability of a latex coneenttate. we find EXAMPLE 3 

1hat the ratio of its viscosity after freezing· . Freshly tapped· latex was treated to ·give 
to its. viscosity priot to freezing _provides .a a concentrate of 62% dry, rubber content as 
measure of the freeze-thaw. stability of the described in Example l, but the ammonia _100 
latex •. provided that it has ilot. actually level was then adjusted to 0.24% w/w by ab- . 

40 gelled. Under fixed· conditions. therefore.. of sorption. of gaseous ammonia. To 10 lb. of 
freezing and thawing. we find that the higher this coneentrate was added 0.1 lb. of a 20% · 
the viscosity ratio is found to be, then the w /w solution of boric acid in aqueous am- . 
lower is the freeze-thaw stability of the latex. monia (5% w/w). 0.08 lb. of a 10% w/w 105. 

The following Examples are given to illus- aqueous solution of ammonium laurate and · · 
45 · trate the manner in which the invention may 0.015 _ lb. of salicylic acid, dissolved in 0.04 

be carried hi.to effect:- · · lb. of 5 % w /w aqueous ammonia. To an­
other 10 lb. of the concentrate was added 0.1 

EXAMPLE 1 . lb; of a 20% w/w solution of boric acid 110 
To 50 lb. of freShly tapped latex was in aqueous ammonia (5% w/w),0.05 lb. of a 

added 0.5 lb. of a 30% w/w ·solution of 10% w/w ammonium laurate solution and 
50 ammonia in water. Hav~ allowed the mix- 0.07 lb. of water. This latex served as con.-

tore to · stand for 24 hOurs, the btilk of the trol. . . 
latex. was teltioved from. the sedimented F~g of .t lb. portions of the control 115 
Sludge and was centrifuged to give a concen- sample for 1 week at - l5.°C, or 4 days at · 
ttate of 62% dry rubber content The am- -26°C. followed by thawmg at 25°C. led. · 

55 inonia. content of the concentrate was then to complete· gelation ·of the latex, whereas t 
raised to 0.7% by absorption of gaseous am- lb. pOrtions of the sample containing am- · 
moliia. 0.05 lb. o~ a 10% w/w· aqueous monium salicylate were still fiuid after the 120 
solution of anmionium lautate · was · then same freezing and thawing treabnent. 
addled· to 10 lb. of this concentrate followed 

60 by 0~05Jb. of a 40% w/w aque<>Us s~lution EXAMPLE 4 
of sodium s~cylate, prepared either by dis- ·· To 10 lb.· of a commercial natural latex 
solVing sodium si!licylate ~ water or by add- coneenttate, which had been· produced by . · 
ing l pan_ by weight of free salicylic acid to creaming with ammonium alginate.to give a 125 
2 parts of a 15% w/w sodium hydroxide concentrate of 66% dry rubber content, was 

•.·.···-: 
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added 0.05 lb. of ·a 10% ~/w solution of It.is also to be understood that the p~ ·· 
ammonium laurate arid O.OS lb. of a 40% ced(Jres of the Examples may ~ applied to ' 65 

· w /w aqueous solution of scidium salicylate. A normal. unconcen!rated. ammoma-J?re~rved 
further 10 lb. of the concentrate was treated · natural :rubber latices without any significant 

5 with 0.08 lb. of water to give a control departure from the details thereof. 
sample. · 

When ! lb. portions Of the concentrate 
. were frozen for either 4 days at -15°C. or 
2 days at -26°C. and then allowed to thaw 

10 at 25°C., it was found that the control 
. samples had gelled irreversibly but the 
samples with ammonium laurate and sodium 
salicylate were still fluid. 

EXAMPLE 5 

WHAT WE Q,AIM IS:-

1. A latex which comprises a natural :rub- 70 
ber latex containing from 0.2 to 0.8% by 
weight of ammonia or which is a stabilised 
latei of a synthetic cis-polyisoprene and 
which· contains a small amount of a salt of 
salicyljc acid acting as a· freeze-thaw 75 
stabiliSer. 

5 To 10 lb. of a synthetic cis-polyisoprene 
latex (sold under the Registered Trade :Mark 
"Carifl.ex" IR 700) was added 0.1 lb. of 

~ a 10% w/w aqueous potassium Iaurate solu­
tion. and 0.03 lb. of salicylic acid diisel•Jel 

20 in 0.08 lb. of a 16% w/w aqueous solution 
of potassium hydroxide. To a second 10 lb. 
sample of the synthetic latex was added 0.15 
lb. of water; this sample served as a con­
trol. 

2> : A :latex according to claim 1 wherein 
the. salt of salicylic acid is present in an 
amourit between 0.05% to 0.5% by weight 
of: the latex. 80 
. 3·. .A ~tural rubber latex according to 
clai:m: 1 or claim. 2 containing a surface­
active.'agent. 

25 After storing! lb. portions at -26°C. for 
12 horirs and then· thawing at 25°C. the 
sample with potassium laµrate and potas­
sium salicylate was still fluid, whereas the 

30 

35 

control sample had set irreversibly to form 
a very firm gel. 

The salts of salicylic acid can be made 
in situ by the addition of the salicylic acid 
to a suitable alkaline solution or they can 
be made previously and added as such in 
solution in water. It is p~ferred to employ 
those salts of salicylic acid whose solubility 
in water is greater than 5 % by weight at 
room temperature as thereby the addition of 
undesirable amounts of water to a latex 

40 concentrate can be avoided. 
Amongst the specific salicylates which we 

use we would mention the sodium, potas­
sium and ammonium salts as examples of 
inorganic salicylates and triethanolamine sali-

45 cylate as an example of a suitable organic 
salt of salicylic acid. 

It will be understood .· that the details 
given in the foregoing Examples are not to 
be construed as limiting the present inven-

50 tion to the details ther~()f. • It is possible to 
add the various additives· to the latex before 
concentration thereof, the quantities being 
such that the above-defined desired amounts 
remain in the concentrated latex; the fact 

SS that some of the additive is lost in the skim 
is not of great significance since their cost is 
low and the loss :qiay be compensated for 
by the fact that there may be a reduction in 
the risk of flocculation on addition to a 

60 latex containing abOut 30% of · dzy rubber 
as compared with the risk of flocctilation of 
concentrated latices contairiing· 60% or more 
of dry rubber. 

4~ A natural rubber latex according to 
claim 3 wherein the amount of the surface- 85 
active agent is less than 0.2 % by weight 
thereof. 

s~ . A natural rubber latex according to 
claim 3 or claim 4 wherein the surface-active 
agent· is a sodium, potassium or ammonium 90 
salt of a long chain fatty acid. 

6. A natural rubber latex according to 
claiin. S wherein the long chain fatty acid 
radi~ in the surface-active agent contains 
from'8to 18 carbon atoms. 

7; ·A natural rubber latex according to 
any of claims 3 to 6 wherein an additional / 1

_ 

pre$ervative comprising sodium or am- 111.l-.nliJM.A,li_ 
moniµm. penta-saeft'heea-te, boric acid or """-w T 
zinc _diethyldithiocarbamate is incorporated 100 
therein . . s; . ' A latex according to anv of the pre­
. ~g claims wherein the salicylate salt has 
a water-solubility !!feater than 5% by weight 
at room .temperature. 105 

9~ • A latex according to any of the pre­
cedfilg . claims wherein a sodiu:m:. potassium 
or ammonium salt of salicylic acid is em­
ployed. 

10.. A latex accordine: to anv of claims 1 110 
to 8 wherein triethanolamine salicvlate is em­
ployed . as the salt of salicylic acid. 

(L A latex according to anv of the pre­
ceding ·.· claims wherein the natural rubber 
fatex is a concentrate. 115 
)2; ··A process for the production of a 
ta~ J1aving an improved freeze-thaw 
s~bility which comprises adding a salt of 
~licylic acid to a natural rubber latex con­
~µling 0~2% to 0.8% by weight of ammonia 120 
Qr,' a stabilised latex of a synthetic cis-poly­
i8oprene, 

i 13. :•A process according to claim 12 
wherein : said salt is added in an amount 
of. froin 0.05% to 0.5% by weight of a 125 



' ' ·. ,;;#"''··:. 
'('/~- .... : . 

._,-··: 
.-: 

~: 

3 

_' .. · .· addal 0.05 Jb. of a 103 -w/w solution of · If·iS also to be ·uJiderstood ·thatthe pr~:·· 

. . ammoni,um laurate and_."0.05 lb. _of a 403 cedures of the Exaajples n:laybe appliea to 65 

... ···.····h· •.. :·•·) .. f'jftt~q(6°lb.·•~l~~n~~~Tt!fe:!i!:!:J.· riC--!b~~~~iligrit:·:;-,:.m= 

~ i·;1~lt~~L~~1i 
4::;:=,7· -. -

.::·o.·2:<1ays·at~-26°C. and the~ a.JJo:Wed to t:haw~", l. Alatex which comppses a natural rul>- 70 

·· W at 25-0 G;· it• was found. that ··the. contror> ~r late:x; containing ftom 0.2 to 0.8% by 

' ·>' . .. samples had gelled irreversibly but': 'ijie ·, weight of ammonia or which is a stabilised 

. · ;. · ··· · ··< · saitiples·withammonium, laurate-and.sodiUfu: latex of a synthetic cis-polyisoprene and 

~1_1iifihs~~~~~ 
75 

,/.;";;jj/~- '.' ~ 10.% w/w ~ueous:pptass~qm·}a11ra,t¢:·~olu- of the latex. · 80 

-·';t.·-~:~°"eW•~i =es;:i:, 1~ a.;o~ 
sa,mple (;)f th;e syn~eti~·Jatex ~s ad(lCd O;l5 4. A natural· rubber latex accordmg to 

·· ... :;·_,. 
,·:·., .. lb, of Wll~rfJhis. sample serv~· :a& ··a:· ;coil;.. clajm 3 wherein the amount of the sudace- 85 

trol. . ·· •. . ; .. ·.. . . ·.. .<> · .... ·· a¢.t~ve agent is less than 0.2% by weight 

· 25 ·After. s~ring·ll}>. portions at -~26~<:!;-f<?r thereof. . 

.. .12 houts and · t11¢iJ..· Jb.awing · at ~J>Cl.(the S. A natural rubber latex according to 

. ~ample 'Yitlt . pqtas~Uin laurate: ~~cl p(itas- ~m 3_ or claim 4 wherein the surface-active 

· sium · sali¢ylate ·was ··$till fluid, . -whereas the agent is a sodium, potassium or ammonium 90 

CQntrol' sam,.ple . bad: set irreversil)ly tO~ f ()rm. salt of a long chain fatty acid. 

>30 ·~very-firm gel - · . · . :; ·· 6. A natural rubber latex according to 

The' sa:lts Qf $.a]icylic acid ~;':1'¢.:ti;t8.de claim 5 wherein the long chain fatty acid · 

:· · ·· ·in situ !>Y .th~ ac:t~J~on of·~ *"11i~~*j\Cid radica:J in the surface-active agent contains 

to a suitable. alk1,tlin~.· solution .oi:·.:tJ.:iey can from 8to18 carbon atoms. 95 

~e made previ911SlY ·~nd added af:sµqJi:: ih 7. A natural rubber latex according to . .. 

.. 35 . solution ip watei.' .Jt is pre~eqep )o: employ any of c1aimS 3 tO 6 wherein an additiona:J l .··I_ . 

. !hose sa:lt~ of.·sa:licy~ic acid whos~ so~1ifjility p~ative comprising sodilJI!l or. am- ,.J.)AIAhliiMifi._ 

< •Jl1water,1S gre~.ter than 5% ]?y-:wetghtat monmm penta-Merf'heeate, bone acid or.--·T , · 

.. ,. . room temperafore as thereby the:aciditjon of zinc diethyldithiocarbamate is incorporated 100 

, , ~ undesirable · amo~I1~ of water to a ~tex therein. ' 

>. Ml concentrate ·can be avoided. · 8. A latex according to any of the pre-

.· ., . · · . Am,o~t 4J.¢; ~petjfic· ·salicyia~:;W,·hiclJ: we ceding claims. ~herein the sa.licy~te salt _has 

· .. use we 'v\!o'iild. ·mention the s~uip, potas- a water-solubility greater thm1 5 Yo by weight 

.sium and· ammonium sa:Jts· a.S examples- of at room temperature.. 105 

· · .. ' , · ' -:._ 'iporga::ilic. s~licylates alici triethatiolariliile sali- 9: A ~tex acco~mg to ~ny of the pre-

: 45 eyiate" as an> exai#.ple of a suit.a.bl¢ o~ic cedmg c~s wherem a s_od1!1m, _pofi!.sstum 

· -~t ofsaI~cylic aqd. · ~ , : . ·' ; ;: or ammomum sa:lt of sa:ltcylic acid 1S em-

. ·..• . It ~~l': ~·. ,.~ii.d~~tqod that .·w~ .4~Wls pltb~· A latex according to any of claims 1 110 

· given m th~· f()~~o~~ Exampl~;ar~ :~ot to to 8 wherein trietbanolan:iine sa:licvlate is em-

50. ti 'COfus:1~il~~ting ftheltp~~~nt .. J;jve:; ployed as the sa:lt Of sa:licylic acid. 

.. .. . . on e s. ereo. 1S:POSS1 e 11 A 1 te. ;_j• t of th 

,·· =: -add the Va.rioris llddiiives to the·latex:.before · a x acco1umg o any e pre-

.,,· conceD.tljtion, jli.~ ·· t11e q~µtjei;•:;,bejng cedin~ claims wherein the natura:J rubber 

· such thafthe:above.,.defilled desii:ecfamounts latex 1s a concentrate. 115 

· reinain in the ooncentrated latex~; •the fa.ct · 12. A process for the production of a 

< 55 tha(sollie of.the: additive is lrist iri-the<sldm latex having an improved freeze-thaw 

is not ot~Lsiio.ffiCa.rice ~ce)heir coot is sta~ili~y wJ;Uch comprises adding a sa:Jt of 

low· and' the qpss .. µUiy be -c()¢peris~~ f~r s~ylic acid to a· ~tura:J 11fbber latex co~-

by ·the facfthat1:here;may;be.a.reductioh,_m tainmg 0.~% to 0.8Y., by weight o_f ~oma 120 

· the risk. 'of floeculation on: additiotL:to:·a or a stabilised latex of a synthetic CIS-poly-

11!,tex. coiit8.miµg, ~]:,out ':3o<;:i: ·ot drY.:'i1ihber iwprene. 

· .· ~as-~<:¢mWi.ioo.·Witb.::the· risk of -;f:J<)~ti()n of 13. A process according to claim 12 

··. coiieen~ttid,'~ti¢Cs eontairiing ·603:·orinore wherein said salt is added in an amount 

·. of dry- rubber. .·· ... · . "': '·:: ;' of from 0.053 to 0.53 by weight of a 125 
. . . ;:7~ 
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na~ rubber_ latex prior to concentration 
•· thereof.· · .. · ..... ·. . . . 

stability SUbstantiallY . as descd.bed ip. a.iy,.->'·.: · 
c,f the Examples. . ·· . .. . . . - ·.- ·. . 14~ The process for the production of a· 

latex having improved ~thaw stability. 
5 substantiall.y as deseribecl ·iii any of the Bx-

STEVENS,·.k=~N~~Y'..~;\_~-
mnples. ··· 

15. Latices having improved free7.e..thaw 
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