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COMPLETE SPECIFICATION. 

Impr0vements in the Preservation of Natural Rubber Latex. · 

We, T:e:E BRITISH Ru:BBEB PBonuoEBs' 
RESEARCH AssooIATION, a Body Corporate 
. duly organised under the L.aws of Great 
Brit8tin, of 19 Fenchurch Street, LondQn, 

. 5 E.C.3 (which invention has been communi­
cated to us by Kalyanaram.aiyer Chandra 
Seka.ran and John Edward Morris, both 
British Subjects, of The Rubber Research 
Institute ofMa.laya, Kuala Lumpur, Malaya), 
. do hereby declare the invention, for which we 
pray that a patent lll!LY be granted to us, 
and the method by which it is to be per­
formed, to be particularly described in and 
by the following sta.tement :- · 

15 · The invention relates to the preservation 

1 
of natural rubber latex obta.ined from the 

li:tA,,.· . H evea rubber .rfee, both on a short term basis 
for fresh latex, including anti-coagulan'!;s 
added to the latex prio~ to the making of 

.20 sheet and crepe, temporary preserv:atives 
added to latex prior to the preparation of 

,_'1'~ coneentrate, arid on a long term basis for the 
·~ .>.:\ · preservation of latex concentrates during 
~? .j · · . shipment and s_tora.ge prior to use. •. 

~;···:· ~.~-'~lf The temporary preservation of latex fresh 
"""··"' · from .JJ.1~ ~l'.86 is of importance in avoiding 
. !"~es in sheet rubber produced from the / tJI;.i .·. ~~-particula.rly bubbles and da.rk colora­

. t1ons .• ~. 

, . :30 NiLttiral rubber latex is commonly pre-
. . -· serve~ . with . sin.all quantities of chemicals 

usually called . a.nticOa.gula.nts in order to 
pre"'7erit precoagulation and bacteria.I atta.ck 

· before . dilution and subsequent coagulation 
:35 to produce sheet and crepe rubber. Anti­

coagulants in . common use are ammonia, 
fop.nal~_yde; · 1;1odium sulphite, sodium car­
bonate_J\nd they. a.re usually employed in a 
col!-centrati~~--of 0.01 to 0.1 percentage by 

40 weight added in water solution to the field 
latex either in the latex cup attached to the 
tree or in ~he vessel used for latex collection. 

[Price 3s. 6d.] 

It is well known that the action of these anti­
coagulants is at least two-fold, firstly by 
killing or repressing the growth of bacteria. 4:p 
which readily and alway8 contBtmina.te ·the 
latex under normal production oondition8, 
particularly those which produce gas in their 
metabolic cycle. Secondly the action is tO 
preverit coalescence of the individual latex 50 
globules to form clots by a lowering of th~ ·· 
latex viscosity or by sequestering or pre­
cipitating metal ioris such as Mg++ and 
ea++. Certa,in of the anticoagulants noted 
above are more effective in one or other of the 5!>' 
anticoagulant processes. Field latex ·from 

· some areas does not require anticoagulants 
and usually latex is only defective in one 
aspect so that one anticoagulant only is 
necessary. Occasionally a latex is defective 60 
in both the bacterial and chemical aspects 
and mixed anticoagulants are necessa,ry. 

When formaldehyde and ammonia anti~ · 
coagulants are used an activation of enzymes 
producing dark pigments in the latex tBtkes 65 
place and the finaldry rubber sheet often has 
a.dark colour. This is no disadvantage when 
producing smoked sheet but is a defurlte 
defect when lightly smoked or air dried 
sheet often caJled pale amber unsmoked 70 
sheet is being made. · · -

The present invention enables a well 
preserved field latex to be obtained which on 
coagulation in the usual manner gives a 
sheet of light colour free from bubbles and 75 
other defects. 

According to this aspect of the present 
invention, boric acid a,ssociated with from 
one-third to three times of the stoichio­
metric quantity of ammonia required to 
replace the three hydrogen atoms in boric. 
acid as described by the. following formllla 
H 8B03 is added in aqueous solution to fielQ. "'J 
lat.ex to produce ooncentrotioos IL th& latex ~ . 
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from 0.02 to 0.2 percentage by weight based 
on the latex and the total ammonia plus 
boric acid added. .. . .. 

It is desirable in' Carrying out the preserva-
.5 tion treatment to add the ammonia a.nd boric 

acid antieoagulant ·. (also referred to· as 
ammonium borate) as soon after tapping· as 
practicable although appreciable improve­
ments of the product are. effected if the _anti~ 

10 coagulant is added at any time before acid 
coagulation. The following example is illus­
trative of the present invention. 

EXAMPLE 1. 
In order to facilitate comparison of the 

effectiveness of several anticoagulants latex 
from slaughter a.lid ladder tapped trees on an .J-1 

. 20 

~r in Selangor, Malaya., where severe 
contamination of the latex was occlliTing · 
was brought to a nearby factory and bulked. 
The bulked latex was separated into six 
batches of approximately 5 gallons and the 
following anticoagulants 8.dded in the quan­
tities given: (I) no addition as control; 
(2) 0.03 percentage by weight of ammonia 

25 a.s a 3 percentage by weight aqueous solution ; 
(3) 0~06 percentage by weight formaldehyde 

. as a 3 percentage by weight aqueous solu­
tion; (4) 0.08 percentage by weight ·of 
sodium sulphite as a 3 percentage by weight 

30 aqueous solution; (5) 0.06 percentage by 
weight form.aldehyde plus 0.06 percentage by 
weight sodium carbonate as a 6 percentage 
by weight aqueous solution ; (6) 0.039 
percentage by weight of boric acid plus 

35 0.031 percentage by weight of ammonia 
added as a 3 percentage by weight aqueous 
solution. 

After stirring in the respective anticoagu­
lants the latices were stood foi two hours, 

40 diluted to It lbs. per gallon dry rubber 
content and coagulated with formic acid in 
the normal quantity. The coagula were 
left overnight, machined the next day and 
dried in five days in a conventional type 

45 smoke-house. The sheets from each treated 
latex were ·then examined. The control 
samples (I) were a medium brown colour 
containing small bubbles completely dis­
persed throughout the sheets. The ammonia 

50 treated sheets (2) were dark brown with a 
few clusters of bubbles dispersed through the 
sheets. The formaldehyde treated sheets 

· (3) were free from bubbles but were dark 
brown. The sodium sulphite sheets (4) were 

55 a light medium brown with small bubbles 
completely dispersed throughout the sheets. 
The formaldehyde and sodium carbonate 
sheets (5) were medium brown in colour bnt 
·with a few dispersed bubbles in parts of the 

60 sheet. The boric acid ammonia preserved 
sheets were light brown in colour and also 
free from bubbles. Examination of. the 
sheets thus indicated the formaldehyde and 
boric acid ammonia preservatives to be 

. superior in preventing bubble formation hut 65 
the _latter to be superior in producing a light 
coloured rubber. Vulcanisation tests indi-
cated that the bone acid ammonia anti.,_ . ~..:.,;,,. 
coagulant had no effect on the vulcanising . , ~-
properties of ~e rubber. · ·70 

· The invention, ·also relates to the preserva­
tion of raw natural ruQber 111ote:if from.the 
Hevea rubber tree prior to the prepar~tioi:t .of 
concentrated latex. It is well knoWil ·that 
in the preparation· of centrifuged·· late~'" 75 
ammonia is added to the latex as soon · ii.s 
possible in t4e fi~d and factory fu. an· ainount 

·between:· 0.3 and 1.0 percentage by weight 
a.s ·a tempor~ preservative until the latex 
can be centrifuged. The amount of ammonia · 80 
added to the latex is dependent oli the con­
ditions of transport and storage, and the 
duration: . of storage before centrifuging. In 
commercial practice field latex quickly 
ammoniated to. 0.3 percentage by weight pro- 85 
ceases to give a good quality concentrate up 
to 24 hours after tapping, for processing 
periods of 36 holirs, 2 days, 3 days and I week . 
after t~pping 0.4, ~.6, 0.8 and 1.0 p~entages .·· · ~ lfi; • ·. 
by_ weight respectively of ammonia need to 90' "'"Gb>: 
be added at the time of collection. It is well 
knoWn. also that if latices are stored for e · .·· 
periods in excess of those mentioned for .,..F* '. 
given amounts of ammonia preservative, ! 
rapid pupjfaction occurs and this is evidenced 9~-·· ·. 
by bacterial counts and by the volatile fatty · 
acid number of the latex which rises rapidly. p ·. ·; 
Concentrated latex prepared from such putre- , . 
fied latex, which is deemed to be a latex with .' 
a V.F.A. Number (volatile fatty acid num- 100 · 
her) of 0.15 or more, has a ·high V.F.A. 
Number usually in excess of 0.05 and low 
mechanical stability .. 

It is evident that a tempor~ preservative 
. which would store lightly a:in:inoniated field I05 

latex without putrefaction for periods of up 
to 7 to IO days would be advantageous in 
transporting field latex over long distances 
to a central processing factory or for storing. : 
field latex for short periods as is sometimes · 110 ·· 
necessacy during plant failures and on other 
occasions. The advantage o( reducing the 

. ammonia ~ntent with consequ~n.t .. s~:ying in 
chemicals in proceSsing the field Ia1iX::~d 
skim latex is also apparent. . It is ~ialO.wn 115 
that addition of 0.05 percentage hY:'weight . 
of form.a.ldehyde to field latex presenr,~W:ith - · 
0.3 percentage by weight of '!-rilmoni8; either 
before or immediately after the a.dditi(>n: qf .. · 
the ammonia enables the Ia.tex to bifs'lfored 120 · 
for an additional two days, that'i~·ror°''t.hree · 
days after tapping. ·· · -~- ,· -· · 

The present invention also ~bl~'& well . 
pres~rved lo~ ammoniated fi~~d lat~~o.-be. ~/ 
obtained which can be stored for-ptmolls rw· 125 
to IO days prior to centrifuging. . . .. ·. 

· According to this aspect of the present 
invention .poric acid is added in quantities 
ranging from 0.05 to 0.2 percentage: by 'weight 
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to low a.mmoniated latex conta.ining up.: to EXAMPLE II. 
0.3 per eent by· weight of ammonia.. Such 4 ga.llons of field la.tex from mixed clonal 

.. ;..<.,.. addition to la.tex · preserved with 0.3 per- a.nd seedling a.rea.s at the Rubber Research 
<'.• ' centage by weight of ammonia will appre- Institute Experiment Station, Sungei Buloh, 
-~ .5 cia.bly lengthen the stora.ge time of the latex Mala.ya, ammoniated in the field a.nd on 

without signs of putrefaction from I to IO reception at the factory to a total ammonia. 
da.ys. Boric . acid added in qua.ntities of content of 0.30 percentage by ·weight on a 
0.05, 0.1 and 0.2 percentages by weight norma.l tapping day without interference by 
preserve 0.3 percentage by weight ammoni- rain were ta.ken and divided into five batches 

10 ated :field J.atex without signs· of putre- ea.ch of I gallon and placed in· a stoppered 
faction for periods of 2, 4 a.nd 10 days demijohn. To the l · gallon batches were 
respectively. · . · · · added boric a.cid as a 5 percentage by weight 

It iS desira.ble in carrying out the present aqueous solution to give concentrations of 
invention to ·add ·the recommended 0.3 nil, 0.05, 0.10 a.nd 0.20 percentage by weight 

15 percentage by weight of ammonia as soon a.s of boric acid on latex respectively. The 
possible after ·tapping either · a.t the collect- boric acid solutions were mixed with the 
ing station or at the factory and then to a.dd latices and the demijohns stoppered and 
0.05 to 0.2 percentage by weight of boric stored. 
acid acCording to the period of preservation As . a measure of the putrefaction the 

:20 required to the a.mmoniated latex in the volatile fa.tty acid number of the latex in 
form of a o pereenta.ge by weight solution of each· demijohn was determined on· samples 
boric acid in water, The following examples drawn at approximately daily intervals. 
·illustrate the present invention. These :figures a.re given as follows in Table I. 

TABLE I. 
Boric Acid a8 a Temporary Preservative of 0.30 percentage by weight 
Ammoniated Fielil LaJ.e.1:. Oollecti<m on Dry Day. Vo1.atile Fatty 

-50 · · Acid Number of Latex ver8'U8 period of Storage. 

Boric Acid Content of Latex (% wt.) 
Age of Field 
Latex (days) Nil 0.05 0.10 0.20 

0 ().02 0.02 0.02 0.02 
~55 l 0.03* 0.02 0.02 0.02 

2 O.ll 0.02 0.02 0.02 
3 0.08* 0.05 0.02 
5 0.36* 0.03 
6 0.03* 

·60 E:uMI'LE III. 
4 gallons of field latex were collected, on a 

da.y when rain interfered with tapping, from 
the same areas as in Example II. The latex 
was amm.oniated . to 0.35 percentage by 

'65 . weight but wa.s otherwise treated in an 

exactly similar ma.mier. The rate of putre­
faction wa.s a,lso assessed as previously by 
the volatile fa.tty acid number .test and the 
results of the preserva.tion are given in 
Table II. 

-..so 

_ .... ~ .. ~~- ..... . 

' .. ----· .,., ... 
-,. 

,·"': .. ~ 
··~ .... :.. 

.. 

TABLE II. 
Bone Acid' as a Tempor<ury Preseroative of 0.35 percentage by weight 

· Ammoniated FiRJ,rl, ~. OoUecti<m on a Wet Day. Volatile Fatty 
Acid Number of Latex versus Period of Storage. 

Boric Acid Content of Latex (%wt.) 
Age of Field 
I..a.tex (da.ys) Nil 0.05 0.10 0.20 

0 0.02 0.02 0.02 0.02 
............ ____ ... 1 0.01* 0.01 0.01 0.01 .... ____ . 

2 0.01 0.01 0.01 0.01 
..··3 0.13 0.02 0.01 0.01. 

4 0.30 0.20* 0.02 0.01 
6 0.50 0.02 0.01 
7 0.60 0.13* 0.03* 

3 

25 

30 

35 

40 

45 

70 
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.. . . . · .. · . ·.·. ··· ... · · ... EXAMPLE IV. .· similar manner to Eiample II. The ra.te of 
•· 4:. ?ll9Pfi'of field la.tex were collected free putrefoot.ion is illustrated- in- the folloWing · 5> 

fro:-1i- lli,~ri'erence by rain and treated in a Table III. :· -~;::. :··.: .. · ., . 

TABLE ill~ .. ·. (JJcwic Acid as a PimporMg Preaerwti1Je of 0.30 ~e by weight < A.mmo111iatf,(J, Fi.el,d, Latex. OoUectimi, <m a Dry Day. . V olatile:.Fatty 0 Acid Numbf:r of Latex 1Jet:IJU8 Peri,Qd, of Storage'. . . . . . . Bone Acid Co:r,itent ofLa.tex (%wt.) 
Nil 0.05 0.10 0.20 

.. • .. 

·· .. ~ ·; : :" : : ·, ... ; . 

·.·::.o 0.03 0.03 0;03 0.03 
15 I 0.03* 0.03 0;03 0.03 0.40 0.40*. ().05* 0.04 0.60 

. 0~05 

•.: .. · ... ·. _._.. 3. 
: 4: 

- 0.06 
-0.08* 

- <5 
)1 

20 . fo; E,xli,ix!.pl¢s II, Ill a.nd IV· the latices ammonia content and a preservative which --. 
Were cel:i.trifuged a.t the time of the .test gives rise--to no problems of efiluent diSposa.l 
Jila.rked: With an asterisk smaller samples and gives a light-ooloUred :film on drying or 61>.-
be:iiig reta.ine.4 i.n the demijohn for .v.F.A. coagulation.. . . Number -rests~>'. · ·· · · . Accoxding ta this aspeet oLthe present 

25 The :irivention 8.Iso relates tO the lo.Ilg term invention . boric acid added in quantity 
~:tj9*:pt'a.:Jlllll.oni.ated centrifuged .or ranging from 0.1 to 0.4: percentage by weight 
creamed :ooii~tra.ted latex from the Hevea added to concentrated latex containing O.l 7()­
'l'id;ber tr£e~ .. ;4 .QC>i:lcentrated latex may be a to 0.3 percentage_b.y weight of ammonia and 
latex of:aJiy;,dfy rubber content which has preferably 0.3 percentage by weight of boric 

30 been p?.epM.ed·by carrying out a __ process. acidand0.2percentagebyweightofammonia 
which. in~~ the dry rubber content Qf _ will preserve the la.tex Without putrefaction 
the :fielct la.tex ;,: however the concentrated. indefinitely. 

75· · 
latex :i:ef~, -to, herein is as usua,lly uiider- It is-- desirable when carrying out the 

. stood t.q :be: Ja~;i .With a, dry rubber content treatme!lt accordillg to the present invention 
. 35 of aboµt .60 ~centage weight or above~ to adjust. the ammonia- content of the con-

It is wellki:tojV:ti tbat centrifqged concentrated centra.ted latex fresh from the centrifuge 
latex C®-.~iiii#g:J),l to 0.3 perceI:ttage--by if less~ 0.2 percentage by weight-imme- 80·· 
weight of ·.am.m.<>i:Ua can be adequa,tely pre- di&tely after centrifug:iiig and then to add the -­
served for JQ.i:lg periods of many years by required :amount of boric a.cid either as 5 

40 the aci<µti,9Jl. ()f:fi'Om 0.1 to 0.2 percentage by percentage by w~ight cold solution or as ~ 
··•weight of 8Qdium pentachlorphena.te, or from 15 percentage by weight solution· at 60° C. 
0.0~ to 0;()3''.~ntage ·by weight-of acri- or as a· 25% dispersion_ to,_miniinii;ie the SO. 
flavm~ ·o.if~h,t(latex as bactericides.·· These lowering of the coneentrate dry ~bber 

· bacterici••:sU:ft'er from the disadvantages content. It was found tha.t low ammonia __ 
45 that theyaie~~Cessively poisonous tO lower containll!.g concentrated latices preserved '· ---­

. foxms- of life' ~uch as fish and present con- with boric acid 4o not increase in mechanical _ 
siderable, effl:U:~tt:t: ;disposal problems in- fa.c- stability as rapidly- as· normaJJ.f·P~'Zed 00. 

: torie8 . 'YJJ:~)-~y~: are used and . alao give lati<ies With an:Unonia or an:im.Q:pia and~Sotµ"Qin . 
. · brown o~. y@.9JV) ooloured films· on coa.gula.- peritachl.orphena.te preservative. I~·:~ desir~ . 

. 50 ~ori. • Ip.:~~;~J>P~ciated that_ a. preserva- - able~ when a. mechai:iically stabl~.,_»~-,,·!8 · 
ti.Ve •\V'hj.cli:·;<:1w1d~i~e- a pale coloured. film on required to add a soap. tQ ~ 1,>om . acld. 

·.. co~ti.Qf1'.@:!~nt no effiuent disposal a.mmonia preserved latex. A1l soap-s "whicll . 95: 
. proble~~·()f:~t~v&lue in the ma.nufaeture . . m&y be used. in ammoniated }atex. ~y oe 
o(J,8,¥x.p~~jr,¢.~;_: _.Thereduetion-ofammonia used and their use is illustra;~.. T~_:fol-

. 55 u8e4- · in"P~~~on of natural rubber -latex lowing examples .a.re _ illr,tst,,.atiye · .biit · net =~~~~~~ Jimitmgofthe=:r::j;/41» ·. reqUiJ;ed in'~~h:Y IJ,tex applications. The norm.a.I bulked, :field latex: crop f;r.oni · · · 
·60 · .. The .. ~t;:;;;µi,tention further enables a the Rubber Research lnstituie··Experim.en~ 

.• well p~if.e<t\good quality concentr.a.ted Station, Sungei Buloh, Mala.ya-, was stood. · · 
latex . tiQ ·~,:·:'b.btait:i.ed containing a . .low overnight after ammoniation to 0.3 per~ · 

··.· .. ·-·· 

:.·.--. 

:· ·~. 

. .\ .. -

.. ·~ .. 

... ··.:·"' 
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centage by weight and centrifuged in the No. 5 was a.mm.oniated to 0.2 percentage by 15 
normal m.a.nner. Three gallons of the bulk weight and 0.15 percentage by weight of 
concentra.~. w~~ ~~ l,>efore further a.~o. boric l!i()id ad<ied liil! a. 5 percenta~ by weight 
nia.tion a.nctd.ivi~ P.ito aµ; half ga.Uon lots aq-q.eous sctlution; No, 6 ~s ammonia.tad 
numbered I· ~· a: f)!).d. ~tied . a.s follows : to 0.2 p~nta.ge by weight imd 0.30 per-
No. I was aminoniated to 0.7 percentage by cent.age by weight boric a.cid added as a. ~ 
weight.; No. 2 was a.mm.onia.ted to 0.2 per- 5 per cent.· a.queous solution. · The half 
centa.ge py w~:qt; No, 3 -~ ~o~ated ga.llon lots of J.a.tex were stored in half 
to 0.2 w~~~ by w~}\t ~nd 0,15 ~r~ . g~~ bottles and s&mples were withdrawn 

10 cent.age ··by w-eight of sodi-qpi penta.chlor.. for test after 10, 3.0 ~d 60 days. The 
phenate ~ !14d.ed ; No. ~ was ~mmonia.ted putrefaction of the latices were followed by 25 
to. 0.2 percent.age .by weight and 0.1 per- means of the vole.tile fa.tty acid number of 
centa.ge l:il: .. 'Y~l;~ 9£ bori<t3c.id was added as ~e J.a.tex and . the w.-esemng qualj:ties a.re 
a 5 pereentage by weight aqueous solution ; . clearly shown in the following Table IV. 

30 

35 

40 

1. 

2 .. 

a~ 

TABLE IV. . . 

· Long term preaervation 'of 0.2 peroenta,ge by weight-am:moni<lid, Uite:c with 
boric acitl CO'l'll(/Jareil, with normally ammoniatetl and sodi;u,m pent,aolilm­
pkenate preaerveil, 'latices. Volatile Fatty Aoitl Nwrnher of LateiJ; ver&Us 

Srorage Time._ · · 

V.F.A.No. V.F.i\. No. . V.F.A. ~o. · -~ 
Sample after lO days a.fter :so days a.fter 60 days 

· ·stora.ge· .. storage .. ·storage 

0.7% wt. ammonia. 0.02 (360) 0.03 (660) . 0.02 (800) 

0.23 wt. ammonia 0.52. (40) cOOg.ulated 

0.23 ·"\Vt. a.mmozi.ia· + 
0.15% sodium 

pentachlorphenate 0.02 (555) 0.05 (835) 0.04 (805) 

4;. 0;~% wt. ammonia. + 

5. 

6~ 

~~-~ 

0.13 wt. boric acid 0.10 (60} 0.20 (135) 0.20 (100} 

0.23 wt. ammonia.+ 
0.1~% wt. boric acid 0.2 (70} 0.09 (110) 0.07 (130) 

0.23 wt. ammonia. + 
0.3% wt. boric acid 0.02 (70) 0.03 (125) 0.03 (160} 

The ~ in pa.renthesiS a.re the mecha.nica.1 stabilities of the 1.a.tices 
determined by the A.S.T.M. method at the time of test. 

i 

. 50 -- ·"'_;>:...-- EXAMPLE VI. 
·· " ~::~orm.aJ field 11!.tex crop a.t the Rubber 
R.~ch lnstitute Experiment Station, 
'Sl:ingeJ· ·nuioh, Ma.la.ya., was trea.ted and 
0011trifuged ill a similar manner to that in 

for No. 3 followed by 0.075 percentage by 
weight of ammonium la.ura.te; No. 5 boric 65 
acid was a.dded "as for No. 3 followed by 
0.10 percenta.ge by weight of ammonium 
laurate ; No. 6 boric acid was added as for 

55 ~ple v and Six sepa.ra.te half gallon lots 
ntim]lered I to 6 of the bulk concentrate from 
.the-~centrifuges were ammonia.tad to 0.2 
percentage Qy weight and. then .trea.ted as 
folloWB-:--No. I further ammoniated to 0.7 

60 percentage by weight; No. 2 no further 
. treatment; No. 3 0.2 percentage by weight 
. boric acid added as IL 5 percenta.ge by weight 
aque0us solution; No. 4 boric a.cid added as 

No. 3 followed by 0.1 percenta.ge by weight 
of Turkey Red Oil. In order to follow the 70 
preservation of the la.tices and the mechanicaJ · 
properties· tests were carried out after 10, 
30 a.nd 60 d8.ys when the V.F.A. ]S"umber a.nd 
mecha.nicaJ stability tests were carried out • 
While not being tested all latices were kept 75 
in i gallon closed glass bottles. The results 
are given in the follo\lP'ing Table V. 
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TABLE V. 
Effect of com1m<>nly U8ed SoapB on the Mechanical StabUiflg (A.S.T.M~} 
of 0.2 percentage by weight ammoniated concentrated latez pre8eNJei/, with 
an additi<Jn of 0.2 peroenJ.age ·by weight of boric deid. after 8/nraf/e to 10, 30 

and 60 daya. · 

Mech. Stab.. . Mech. Stab. Mech. Stab. 
·A.S.T.M. a:ftier A.S.T.M. a.ft.er A.S.T.M. after 

Sample 10 da.ys 
Storage 

30 de.ya 60 da.ys 
Storage Storage 

0.7% wt. amnionia 385 (0.02) 670 (0.02) 850 (0.02) 

0.2% wt. ammonia 20 (0.5) Coagul&ted 

0.2% wt. ammonia + 
0.2% wt. boric acid 55 (0.01} 190 (0.02) 270 (0.06} 

0.2% wt .. ammonia + 
0.2% wt. boric acid+ 
0.075% wt. ammonium la.urate 285 (0.01} 615 (0.02) 610 (0.01) 

5 •. 0.2% wt; ammonia + 
0.2% wt. boric acid+ 
0.10% wt. ammonium Ja.urate 455 (0.02) 1150 (0.02) 1530 (0.01) 

6. 0.2% wt. ammonia + 
0.2% wt. boric acid + 
0.20% wt. Turkey Red Oil 280 (0.01) 735 (0.02) . 740 (0.01) 

The figures in parenthesis are the V.F.A. Numbers determined 
at the time of test. · 

:~ 
~ 

25 An alternative' method of incorporating latex to be obtained. containing. a low . 55 
the fatty acid soap is by addition to the field ammonia content and preservllrtives giving 
latex before centrifuging. This has the Qis- no effluent problems and a light coloured 
advantage that soap is lost during the film on coagulation. · 
centrifuging operation, but has the advan- According to this aspect of .the present 

30 tage that the soap is added more readily to invention cqncentrated. latex containing a 60 
field latex than to concentrate. small quantity of. ammonia and small 

The invention further relates to the long quantities of a sequesteripg agent and boric.,. 
term pre~rva.tion of lightly ammoniated acid is preserved for ·a considerable period: .. 
centrifuged or creamed concentrate latex. ·It is desirable when carrying out this pro-

35 Long term preservation of centrifuged cess that field latex which has been prese~ed 65 
latex can be attained by adding small only with 0.2 · percentiage . by weight of 
qwmtities of a sequestering ~gent . such. as ammonia before centrif~ging is rapjdly centri­
ethylene diamine tetra.acetic acid together fuged. The ammoriia content of the con­
with small quantities.of a bact.ericide such as centrate is then adjusted to O~l pe~~e 

40 sodium pentachlorphenate to an alkaline by weight and to the 9oncentrate iS~~ · . 70 
latex,· as described in the Specification of co- O;l percentage by weigh~. of a· seq~i;lStering ' 
pending Application No. 25062 /53. For agent particularly the ammoniu,rii.'' ~lt of- . · · 
example, a preserved latex may be obta.jn.ed ethylene die.mine tetraacetic acid fohed by .. · · 

· by adding 0;1 percentage by weight of each · 0.1 percentage by weight ori latex:::..o,f b~ri~ 
45 of these reagents. The choice of sequestering acid ~s a 5 percentage by w:-eight oold,.~cii;i,~iis 7 5 

agent is particularly fl.eXible and com- solution or a 15 percentage by we~!iJ; hot 
poundS such as sodium tripolyphosphate {approximately 60° C.) . aqueous . sOJ.ution:. 
m.8.y be used in this connection. This type ·The. following Example VII is "'ill'S:~ti."ativ~ · 
of latex suffers to lesser degree in tha.t it but not limiting of the invention; ·. '";/:/./ / 

.50 · gives· rise to effluent disposal problems and --~"'·· -· / 
that filnis produced from the latex are usually 
broWn. .in colour. 
··Finally the present invention enables a 

well preserved good quality concentrated 

EXAM:Pr.E VII: 8() 
TWenty gallons of representative field· 

latex from the Rubber Research Institute 

-=..·· 
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Experiment Station, . Sungei Buloh, were 
collected a.nd preserved ~th 0.2 percentage 
by weight of ammonia. The latex was 
centrifuged after standing two hours in a. 

5 commercial centrifuge and six representative 
ha.If gallons of concentrate 1 to 6 from the 
resulting concentrate were ta.ken and treated 
as follows :· No. 1 fully ammoniated to 0.7 
percentage by weight and No. 2 a.mmoniated 
to 0.1 percentage by weight with no further 
treatment ; No. 3 a.mmoniated a.s for No. 2 

:10 

bad 0.1 percentage by weight of sodium 
penta.chlorphena.te added in aqueous solu­
tion; No. 4 ammoniated a.s for No. 2 in­

· 15 eluded also 0.1 percentage by weight of 
ammonium salt of ethylene dis.mine tetra.­
acetic acid in aqueous solution together with 

0.1 percentage by weight of sodium penta­
chlorphena.te also in aqueous solution ; No. 5 
a.mmonia.ted a.s for No. 2 h!\d 0.1 percentage 20 
by weight of boric acid added a.s a. 5 per­
centage by weight a.queous solution; No. 6 
ammonia.ted a.s for No. 2 to which was a.dded 
Q.l percentage by weight of ammonium sa.lt 
of ethylene die.mine tetra.acetic acid a.s an 25 
aq'(!.eous solution followed by 0.1 percentage 
by weight of boric acid as a 5 percentage by 
weight aqueous solution. In order to check 
the preservation the volatile · fa.t~y acid 
numbers of the latices were examined after 30 
2 and 14 days as shown in the following 
Table VI from which it is seen thii.t -the· 
present invention is clearly preventing putre­
faction. 

:35 TABLE VI. 
Preservaticm. of 0.1 peroentage by weig'hJ, ammoti.iated 'tatez with 0.2 per­
cent.age by weig'hJ, of etkyle:n.e diamine ~ic acid ammonium salt and 
0.1 percentage by weight of boric-acid oompared with control samples after 

storage for 2 and 14 days. 

.40 
Sample 

1. 0.7% wt. ammonia,' 

2. 0.1 % wt. ammonia. 

.45 
3. 0.01 % wt. ammonia. + 0.1 % wt. 

Sodium pentachlorphena.te 

V.F .A. Number V.F.A. Number 
after 2 days after 14 da.ys 

0.01 

0.20 

0.01 -

0.01 

Coa.gulated 

coagulated 

4. 0.1 % wt. ammqnia + 0.1 % wt. ammon­
ium s!Llt of E.D.T.A. + 0.1 % wt. 
Sodium penta.chlorphena.te . • . 0.01 0.01 

5. 0.1 % wt. ammonia + 0.1 % wt Boric 
acid . . • . · . . • • .. -50 0.01 0.25 

(bad smell) 
6. 0.1 % wt. ammonia + 0.1 % wt. ammon­

ium sa.lt ofE.D.T.A. 0.1 % wt. Boric acid 0.01 0.01 

WHAT WE CLAIM IS :-

1. A process of preserving rubber latex 
-55 obtained from the Hevea. rubber tree wherein 

boric acid associated '\\ith one-third to three 
times the stoichiometric quantity of a.mmonia. 
required to replace the three hydrogen atoms . 
in boric acid is added in aqueous s.olution to 

· 60 field Ia,tex to produce concentrations in the 
latex from 0.02 to 0.2 percentage by weight 
based on the latex a.nd the total ammonia. 
plus boric acid added. 

2. A process of preserving field latex 
'£5 according to Claim 1 wherein ammonium 

. borate in aqueous solution is added imme­
diately after tapping. 

3. A process of preserving lightly ammo­
niated field latex containing up to 0.3 per 

cent by weight of ammonia. consisting in 70 
adding 0.05 to 0.2 per cent by weight of borJC 
acid. 

4. A process of preserving field latex 
according to Cla.im 3 wherein the boric acid 
is added in aqueous solution to the lightly 75 
a.mmoniated latex. 

5. A process of preserving lightly ammo­
nia.ted concentrated field latex containing 
0.1 to 0.3 per cent by weight of ammonia. 
consisting in adding 0.1 to 0.4 per cent of 80 
boric acid . 

6. A process of preserving lightly a.mmo­
nia.ted concentra.ted field la.tex according to 
Cla.im 5 wherein a. sequestering agent such a.s 
the ammonium salt of ethylene dis.mine 85 
tetra-a.cetic acid is added with the boric acid 
to the field Jatex. 

·. :.·.:· .,; . 
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Experiment Station, . Sungei Buloh, were 

collected a.nd preserved with 0.2 percentage 
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~'-5 

. by weight of ammonia. The la.tex was 

centrifuged &fter standing two hours in a 

commercia.l centrifuge a.nd six representative 

ha.If ga.llons. of conce:ri.tra.te 1 1io 6 from the 

0.1 percenta.ge by weight of sodium penta­

chlorphena.te aJso in a.queous solution; No. 5 

ammonia.ted as for No. 2 ha.cl. 0.1 percentage 20 

by weight of boric· acid added as · a. 5 per­

centage by weight a.queous solution; No. 6 

ammonia.ted as for No. 2 to which wa.s a.d.ded 

-. 

i 

J 

:10 

resulting concentra.te were ta.ken a.nd trea.ted 

as follows : No. 1 fully a.mmonia.ted to 0.7 

percentage by weight a.nd No. 2 a.mmoniated 

1io 0.1 percentage by weight with no further 

treatment; No. 3 a.mmonia.ted as for No. 2 

had 0.1 percentage by weight of sodium 

pentachlorphena.te added in aqueous solu­

.· tion ; No. 4 ammonia.ted a.s for No. 2 in-

15 · eluded a.IS() 0.1 percentage by weight of 

ammonium Sa.It of ethylene dia.mine tetra.­

acetic acid in aqueous solution together with. 

Q. l percentage by weight of a.mmonium salt 

of ethylene die.mine tetra.a.cetic acid as a.n 25 

aqueous solution followed by 0.1 percentage 

by weight of boric acid as a 5 pexcentaige by 

weight aqueous solution. In order to check 

the preservation . the. volatile fatty acid 

numbers of the latices were exa.mined after 30 

2 a.nd 14 days as shown in the following 

Table VI from which it is seen that the 

present invention is clearly preventing putre~ 

faction. · 

:35 TABLE VI. 

Preservat,i,on of 0.1 percentage by weigkt ammcmiated ~ with 0.2 per­

. centage by weigkt of etlvylene diamine t-et'l'aaootic aeia ammonium salt and 

0.1 percent,age by weight of boric acid, compared with control sompks after 

BWl'age for 2 and 14 dayB. 

V.F.A. Number V.F.A. Number 

Sample after 2 days . after 14 days 

1. 0.7% wt. ammonia.· 0.01 0.01 

2. 0.1 % wt. a.mmonia. 0.20 Coagulated 

3. 0.01 % wt. a.mmonia. + 0.1 % wt. 
SodiUm. pentachlorphena.te 0.01 COagulated 

.45 

4. 0.1 % wt. a.mmonia + 0.1 % wt. a.mmon-
ium s!J.lt of E.D.T.A. + 0.1% wt. 

Sodium pentachlorphenate ...... 0.01 0.01 

5. 0.1 % wt. ammonia. + 0.1 % wt Boric 
·acid 0.01 0.25 

(ba.d smell) 

6. 0.1 % Wt. ammonia. + 0.1 % wt. a.mmon-

ium salt of E.D. T.A. 0.1 % wt. Boric acid 0.01 0.01 

WHAT WE CLAIM IS:-

_>t;:··· A process of preserving rubber la.tex 

-55 >ob1/l!Jned from the Hevea rubber tree wherein 

,-boric acid a.ssocia.ted with o.ne-third to three 

~the stoichiometric quantity of ammonia 

. ...reqjilioed to replace the three hydrogen a.toms . 

in ~Qric acid is added in aqueous ~lution to 

· 60 -field ],atex to produce concentra.tions in the 

~tex from 0.02 to 0.2 percentage by weight 

b~ on the latex and the total ammonia 

pius-boric acid added. . 
. _2,._ A piocess of preserving field latex 

·:65 a.cc9idin~f to Claim 1 wherein ammonium. 

·· },>orate in aqueous solution is added imme­

dia.tely. after tapping. 
3. A process of preserving lightly .ammo­

niated field latex conta.ining up to 0.3 per 

cent by weight of a.mmonia consisting in 70 

adding 0.05 to 0.2 per cent by weight of bo11c 

a.cid. 
4. A process of preservmg field latex 

a.ccording to Cla.im. . 3 wherein the boric acid 

is added in a.queous solution to the lightly 75 

a.mmonia.ted la.tex. 
5. A process of preserving lightly a.mmo­

niated concentra.ted field latex CQntaining 

0;1 to 0.3 per cen~ by weight of ammonia. 

consisting in a.dding 0.1 to 0.4 per cent of 80 

boric acid. 
6. A proeess of preserving lightly a.mmo­

niated concentra.ted field la.tex ·according to 

Claim 5 wherein a. sequestering a.gent such as 

the . ammonium salt of ethylene diam,ine · 85 

tetra.-a.cetic acid is added With the boric acid 

to the field latex. 
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1. A procesirof preserving llghtly ammo­
ni&ted coneentrated field lat.ex li.ccordiil.g to 
Claim 5,. wherein up to 0.1% by weight 
a.mmoniUm. laurate or up to o.23•by weight 

6 Turkey Red Oil. is also added. 
8. Lightly ammonia.tied rubber ~tices 

~~n·p~rv0dwith,0.02to 0.4 per cen¥'of ' ;" 
bone acid. .. . . . .. . .. . . 

O'DONNELL; LIVSEY & . CO.~ · · . . . 
'•' ' ' •' ' ' ' ' .-•', · . ·ch:a.rtered Patent Agen~. . . ·· .· · :, 

··· ·.· 47'Vicwrla.Street,LOndon, S.W.l, · · ·~ 
· . ·· . ~ents for Applica.nts. ·, ; · · · 

}>RQVI~ON!\L SPECIFIC}\TION. · 

tmprovementS iJl the PresmatiOJ1 C>f ·xatt1rarRubber Latex. 

We, THE BRITISH RUBBJ!1R Pl.tonuCERS,,. anticoagjil~t prQce~.. E1.eld l~tex :fyom 
10 .REsE..uroH AssocIATlON, a Body Corpora.tie, some. areas does ~ot req~ ~tj~agql~ts 

duly organised under the Lam. Qf Great and usually latex is oniy defeCtive in o:g.e 
Britain, of 19 Fenchurch Street, .London, .· ~pept so 1;ha,t one anticoa.gulant only :is 
E.C.3, (which invention has been coinmuni- necessary. Occasionally a latex is defeCtive 65: 
cat.¢ to us by Kalya.na.ramariyer (Jhandra in both the bacterial and chemica.l aspectS 

15 Sekararn and John Edwarrd Morris, ·both 13,nd mixed anticoagulants a.re necessary. · 
British Subjects, of The· Rubber R.esearc:h · When . forma.ldel:tyde · and ammonia.. a.nti­
Institute of Ma.Tu.ya, Kuala Lumpur, Malayii.), . coagulants a.re used-an {LCtivation of enzymes 
do hereby declare this invention 1i9 be des- · producing dark piginents in the latex ta.kes 7<>· 
cribed in the following i;tatement :"'."'" pll!r~ and the fina.l dry rubber sheet often has 

20 The invention rela.tes to the preservation· a dark cololir. This is no diSa.dvanta.ge when 
of natura.l rubber. Ia.tex obta.iried frofu the producing snioked · 8heet hut is a definite 
H evea rubber tree, ·both on a; short term basis defect when lightly smoked or air" dried sheet · 
for fresh latex, including anticoagulants - often called pa.le amber- linsmoked sheet is 75· 
added to the latex prior to the ins.king of being made~ . . . . . .·. . , . 

25 sheet a.nd crepe, tempora.ry preserva.tive8 · One of the objects of the present invention 
added to latex prior to the preparation, of is to obtain a well preserved fieldJate;x: which 
concentrate, and on a long 1ie1'm_ba.sis for the. on. coagula.tion in the usua.1 manner gives a. 
preservation of latex concentrates during , tilieet of light colour free from. bul;>l>les and 80· 
shipment and storage prior to use. . · , , other defects. · . 

30 The temporary preservation of lat.ex fresh According to this aspect of the present 
·from the tree is of importance in a.voiding inventiim; boric. acid .$88ociated ~th from 
blemishes in sheet rubber produced from the . one-tltjrd to. three:t.Unes Qf the stoichiometric 
lat.ex, pa.rtic'ula.rly bubbles and dark color- quantity of .a.mmo~.reqWred tQ replace the 85· 
ations. ' ' three ]iydrogen atoms ' in boric acid a.s 

35 Natural rubber latex is commonly pre- . desc:rj.bed by. the following fQJ;'.gl~ HsBOll 
served with snia.ll quantities of chemicals either in associ8ition·or combin.a.tion is added 
usually called. anticoagulants in order to to field lat.ex in aqueou8 solution at con-. 
prevent precoagula.tion and bacterial a.tta.Ck ·. centrations .from. 0;02. tQ :Or2 pe~ntage . by 90· 
before dilution. and subsequent coagulation weight b~ ·on the ~te:x illtd the total 

40 to produce sheet and crepe rubber. ·Anti- ammonia plus. boric aeid,.a.dded ..... . 
coa.gulants in common use a.re ammonia, . It is desirable in carrying out th"' p~r­
form.aldehyde, sodium sulphitie, sodium car~ va.tion · trea.tment t9 · add the ammoni8i a.nd 
bona.tie and they are usually employed in a. boric acid a.ntieoagulant {also refened to as 95, 
concentration of 0.01 to 0.1 perceri.ta.ge ·by aillmonium bo:tate) as 1mon.: a.fter tapping as 

45 weight added in water solution. to the field practicable although · ii.ppi'8.ciiJ;~le:~:ll'.l'.lp!!Q-t.e-
.. la.tiex either in the latex cup attac}led to the riients of the products M-e eftec~ ift'-®~'" ·· 
· t~ or in the vessel used for latex colleetion. · coagulant is added a.t any:tiin.e befo~ llleld 
· It is well kn~wn that the action ofthe~e ainti- c~tion. . .·'!'he folJ.~~g ~xamp.!~jt#!~" 100· 

coagulants IS at lea.st two fold, fustly by trative of the preseil,t m:ventron. · ">:?' · · .· 

. 50 · killing or repressing the groWth. of bacteria. · · _,.. "- · · :. 

~t!i11:::Yn::!,t1;~u:~~:;~~o: In order fo ~c!fu~riso~hfthe . 
pa.rticul8,rly those which produce gas in their~ effectiveness of several a.ii.tieoagul,ant[Jatex. . . . 

. meta.bolic cycle. Secondly the action is .to froni_sla.ughter and ladder"tapped·~ onil05· 
.55 prevent coalescence of the individual la.tiex< ail estatie in Selangor, Ma.hkya~ :wh~'se~e~ · ./ 

globules to·fonn. clots by a lowering of the c<>ntami.nation. of. the Tuite*·:~Jili~ .. /·. 
latex viscoSity or by sequestering or pre- · was brought to a. nearby fa.~i-y. &iid;bUlked: 
cipitating metal ions such a.s Mg++ and , The bulked lat.ex w'a.$. sep&ra.ted,·, in:~ siX 
Ca++. Certain of the anticoagulants noted: ~tches of approxim:at.ely 5gaJfons and the 110, 

60 ·· above are more effective in one or other of'the following anticoagula.nts a.dded ·fa the qUa.n-

.. ;. 

. ~ 

-:~· 

.·:,i,.. 

·~ 
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tities ·given: (1) no addition 8.s control; 36 hours, 2 de.~; 3 da.~ a.nd I week after 

(2) 0;03 percentage· by weight of ~riunonia. tapping 0.4, 0.6, 0.8 a.nd l.O percenta.ges by 

'·~: , . as a. 3 ·percentage by weight aqueous ·8olu- weight respectively of amni.onia. need to be 

9 

~ tion ; · (3) 0.06 percentage by weight form- added at the time of collection. It is well 

'.., ... / 5 a.ldehyde ' a.s a 3 percentage by weight known also that if 1.a.tices a.re stored for 70 

aqueoU8° stilution; (4) 0.08 percentage by periods in excess of those mentioned for 

Weight0 Of sOdium sulphite as a 3 percenta.ge given amounts of ammonia. preservative, 

by weight aqueous solution; (5) 0.06 per- rapid putrefaction. occurs a.nd this is. evi­

centage by weight forma.ldehyde plus 0.06 denoed by bacterial counts and by the 

10 :Per<lent&ge by weight sodium ca.rbonate as.a vols.tile fatty a.ci.d number ofthe la.tex which 7Ji. 

6 percentage by weight aquet>us solution ; rises rapidly. Concentra.ted Ia.tex prepared 

(6) · 0.039 percentage by weight of boric a~d · .from such putrefied latex, which is deemed to 

plus 0.031 per~ntage by weight of ammonia be a latex with a V.F.A. (vola.tile fatty acid . 

added 8.s a 3 percentage by weight aqueous : ·number) Number of 0.15 or more, has a high 

15 ·solution. . V.F.A. ·Number usua.lly in excess of 0.05 80 

co~t!~~Iatfoos~1:er:6:k~~vfor 8f!~ ·· -a,ntt ~:vi~!ri1r~c:1a ~bf;fe,rjrj>reservative 
. ho'ilrs, diluted to Ii . lbs; per ga.llon dry whioh would store lightly a.mmoniated field 

· rubber coil.tent and coa.gula.ted with formic la.tex without putrefaction for periods of up 

20 acid in the normal quantity. The coagula to 7 to 10 da.ys would be a.dvanta.geous in 85 

. were left ·overnight, ma.chined the next da.y ... transporting. field ·latex over long. distances 

a.nd dried in five da.ys in a conventiona.1 type to a ce:ntra.l processing factory or for storing 

smoke•house. . The sheets from each treated field l~tex for short periods as is sometimes 

latex were then examined. The control necessary· during plant failutes and on other 

25 samples (1) were a medium brown colour· occa.sions. The advanta.ge of reducing the 90 

containing· sma.ll bubbles · completely dis· ammonia. -content with consequent saving in 

pei'sed throughout the sheets. The ammo:qi]. chemica.ls .in processing the field latex and 

treated sheets (2) were dark brown with a skim latex is also apparent. . It is well known 

fow clusters of bubbles dispei'Sed through the that addition of 0.05 percentage by weight of 

30 sheets. The- ·fortnaldehyde· treated" ·sheets · · foriri8.1deliyde··-t"0·1ietd· Ia.tex··preserved with 95 

(3) were free from bubbles but were da.rk 0.3 percent;age by weight of ammonia either 

brown. The sodium sulphite sheets (4) before or immediately after the addition of 

were · a light medium brown with small the ammonia enables the latex to be stored 

bul;>bles completely dispersed throughout the for a.n addi~onal two days,. that is for three 

35 sheets. The forma.ldehyde and sodium car- da.ys after tapping. 100 

.bonate sheets (5) were medium brown in: One of the objects of this present inven:­

colour }>ut with a few dispersed bubbles in tion is to obtain a well preserved low ammoni­

parts of the sheet. The boric acid .ammonia ated field latex for storage periods up to 10 

preserved sheets were light brown in colour da.~ prior to centrifuging. . • 

· 40 a.nd also free from bubbles. Examination of According to the present invention boric 105 

the sheets thus iri.dicated the forma.ldehyde acid added. in quantities ranging from 0.05 

and boric acid ammonia. preserva.tives to be to 0.2 percenta.ge by weight to low a.mmoni­

superior in preventing bubble formation but a.ted la.tex such as that preserved with 0.3 

the latter to be superior in producing a percentage by weight of ammonia. will 

-45 light colciured ·ru.bber. VUlcaniSa,tion tests a.ppreoi&bly lengthen· the-storage· time of the 110 

indicated that the boric acid a.minonia a.nti- latex without signs of putrefaotion from l 

coa.gula.nt· ha.cl: no effect on the vulcanising to 10 da.ys. Boric acid added in quantities 

properties of the rtibber. of 0.05, 0.1 a.nd 0.2 percentages by weight 

T,b.e-invention aJso relates to the preserva· preserve 0.3 percentage· by weight ammoni-

.5() tijjn of raw natural rubber latex from t4e a.ted field latex without signs of putrefaction 115 

Heve.a·JJrasiUensis tree prior to the prepara- for periods of 2, 4 and 10 d,ays respectively. 

tion of,ooncentra.ted latex. It is well known It iS desirable in ca.rrying out the present 

t~t iri. the preparation of centrifuged la.tex invention· to add the recommended 0.3 per­

a.D:i.monia is added to the latex as soon as centage by weight of ammonia as soon as 

;55 poS§ible in the field and factory in a.n amount possible ~ tapping either _at the collecting 120 

between 0.3 and 1.0 percentage by weight station or at the factory and then to add 

. as a temporary .Preserva.tive until the latex 0.05 to 0.2 percentage by weight of boric 

can be eentrifuged. The amount of ammonia. a.cid according to the period of preservation 

added to the latex is- dependent on· the condi- · required to· the ammonia.tad· ·la.tax in the 

.SO tio~ Of.transport and stora.ge, and the dura- form of a 5 percentage by weight solution 125 

· tion of-storage before centrifuging. In Com.- of boric acid in· water. The following 

werciaLpraoi:ioo field latex quickly a.mmoni- examples illustF&te the present invention. 

· a.~ to 0.3 percentage by weight processes· · · 

to give a good quality concentra~ up to 24 EXAMPLE II. 

65 hours after tapping, for processing periods of 4 gallons of field latex from mixed clonal 
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aqueous solution· to give concentrations. of 
nil, 0.05, 0.10 and 0.20 percentage by weight 

;,~ 

a.nd .seedling areas at the Rubber Research 
InStitute Experiment Station; Sungei Buloh, 
Mala.ya, ammoniated in the field a.nd on 
reception at.the factory to a· total ammonia 

ii' content of 0.30 percentage by weight on a 
normal tapping day without interference by 
rain were ta.ken and divided into five batches 
each of 1 gallon and placed in a stoppered 
demijohn. To the 1 ga.Ilon ba.tches were 

of boric acid on latex respectively. The boric 
acid solutions were mixed with the latices 
and the demijohns stoppered and stored. I~~· 

As a measure .of the putrefaction the 
volatile fa.tty acid number of the· latex in 
each demijohn was determined on sa.mples 
·drawn at approximately daily intervals. 
These figures are given as follows in Table I. 20 10 added boric acid as a 5 percentage by weight 

;JO 

·TABLE I. 
Boric Acid aa a Temp0ra'l"IJ Preaemili,ve of0.30 percentage by ~ighJ 
Ammoniated FieW, Laiex. OolkctiO')'I, on Dry Day. Volatile FaJ;ty 

Acid N'Ulffiber of Latex verBUB period of Storage. 

Boric Acid COntent of Latex(% wt.) 
Age of Field 
Latex (de.ya) Nil 0.05 0.10 0;.20 

0 0.02 0.02 0.02 0.02 
I 0.03* 0.02 0.02 0.02 
2 O.ll 0.02 0.02 0.02 
3 0.08* 0.05 0.02 
5 0.36* 0.03 
6 0.03* 

. Ex.AMPL:E m.· 
35 4 ga.Ilons of field latex were collected, on a exa.ctly similar manner. The rate of putre- 40 

day when rain interfered with tapping, from faction was also assessed as previously by 

45· 

60 

the same areas as in Example II. The latex the volatile fatty acid number test and the 
was ammonia.ted to 0.35 percentage by results of the preservation a.re given m 
weight but was otherwise treated in an Table II. 

TABLE II. 
Boric Acid aa a T~ Preservative of 0.35 percentage by weighl 
Am:moniate.d Field Laie:i:. Oolleeticm on, a Wet Day. Volatile FaJ;ty 

Acid Number of Laie:i: ver8U8 Period of Storage . 

Age of Field 
. Boric· Acid Content of Latex (% wt.) 

Latex (days) Nil 0.05 0.10 0.20 

0 0.02 0.02 0.02 
I 0.01* 0.01 0.01 
2 0.01 0.01 0.01 
3 0.13 0.02 0.01· 
4 .0.30 o.2o* 0.02 

·~ 

..,:~:_/· 
~ .. ~.. ~·:o-..-.-· . 

··~~ 

6 0.50 
7 0.60 

0.02 
0.13* 

o;t>2 
O;Oi 
0:01 
0.01 
0:01 
0.01 

1:· .··:· . .:.?.- :-·· .. 

0.03*- ~' > .... ~ 
.. 'f..r. . .-:. 

- . . .... ~ : . ... . 
. :/'' ,.1""' ~{: 

-~...-? /. 

... .. . : ..,..-·,,,.,. ..... 
EXAMPLE IV. · . similar manner to Example 11~:. The-rg-fe of 

4 gallons of field latex were collected free putrefaction is illustrated in· the following 
from interference by ra.in and trea.ted in a. Table III. · 

... 
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TABLE III. 
Bone Acid aa a Temporary Pre,servative of 0.30 percentage by weight 
.Ammoni4te(J,Fieli/, .liate:JJ.. Oolkctli,t:rrHm.a Dry Day. Vo1.ati1.e Fatty 

· . Acid Number of Latex verSUB Period of Storage. 

Boric Acid Content of Latex (% wt.) 

·10 

Age of Field 
Latex (da.ys) 

0 
1 
3 
4 

·5 
11 

Nil 

0.03 
0.03* 
0.40 
0.60 

In Examples· II, III and · IV the latices 
·15 were centrifuged at the time of the test 

marked with. an asterisk .smaller samples 
being retained in the demijohn for V.F.A. 
Number tests. 

The invention also relates to the long term 
.20 preservation of a.mmoniated centrifuged or 

creamed concentrated latex from the Hevea 
Brasiliensis tree. A concentrated latex may 
be a latex of any dry rubber content which 
ha.s been prepared by carrying out a process 

.. 25 which increases the dry rubber content of the 
field latex; however the concentrated latex 
referred to herein is as usuarlly understood 
to be latex with a dry rubber content of 
about 60 percentage weight or· above. It is 

. 30 well known that centrifuged concentrated 
latex containing 0.1 to 0.3. percentage by 
weight of ammonia can be ·adequately pre­
served for long periods of many yea.rs by 
the addition of from 0.1to0.2 percentage by 

:·35 weight of sodium pentachlorphenate, or from 
0.01 to 0.03 percentage by weight of acri­
fla.vine on the latex as bactericides. These 
bactericides suffer from the disadvantages 
that they are·exeessively poisonous to lower 

.40 forms of life such as fish and present con­
sidera.ble e:ffluent dispoaal problems in fa.c~ ·· 
tories where they are used · a:nd ~lso give . 
brown or yellow ooloured films on. coagula­
tion:- It can be appreciated that a preserva.-

. 45 :t;ive which can give a pale coloured film on 
;~9agtila.ticin a.nd present no effluent disposal 
'pro~lem is of great value in the manufacture 

. of"I&tex products. The reduction of ammo-
. ::DiSi ~U.~d in. preservation of natural rubber 
.. 50 ·-ia.te~:also results in a considerable saving of 

cliemica.ls &nd a.Is~ in the time spent in de·­
a.D:linoniating latex prior to processing a.s is 
:required in ma.ny latex: applications. 
. .A,nother of the obj~ts of the present inven­

. 55 ·· "fi!oii-ifi.j;p.J>btain a well preserved good quarlity 
.con-centra.~Eld la.tex containing a low ammonia 
.·Qon~~.:~:qd a·preservative which gives rise 
fo no problems of efBuent disposal and gives a 
light coloured film on dryip.g or coagulation. 

<60 According to the present invention boric 

0.05 

0.03 
0.03 
0.40* 

0.10 

0.03 
0.03 
0.05* 

0.20. 

0.03 
0.03 
0.04 
0.05 
0.06 
0.08* 

acid added in quantity ranging from 0.1 to 
0.4 percentage by weight added to concen­
trated latex containing 0.1 to 0.3 percentage 
by weight of ammonia a.nd preferably 0.3 
percentage by weight of boric acid a.nd 0.2 65 
percentage by weight ·of ammonia will pre­
serve the latex without putrefaction in­
definitely. 

It is desirable when . carrying out the 
present invention to ·adjust the ammonia 70 
content of the concentrated latex fresh from 
the centrifuge if less than 0.2 percentage by 
weight immediately after centrifuging and 
then to add the required amount of boric 
acid either as 5 ·percentage by weight cold 75 
solution or as a 15 percentage by weight 
solution at 60° C. to minimise the lowering 
of the concentra.te dry rubber content. It 
was found that low ammonia containing con­
centrated latices preserved with boric acid 80 
do not increase in mechanical stability a.s 
ra.pidly as normally preserved laticies with 
ammonia or ammonia. and sodium penta­
chlorphenate preservative. It is desirable 
when a mecha.nica.lly stable latex is required 85 
to add a soap to the boric acid ammonia 
preserved latex. All soaps which :may be 
used in ammoniated latex may be used and 
their use is illustrated. .The following ex­
a.mples a.re . illustrative but not limiting of 90 
the present invention . 

EXAMPLE V . 
. The normal ·bulked field latex crop from 

the Rubber Research Institute Experiment 
Station, Sungei Buloh, Mala.ya., wa.s stood fl5 
overnight after· amm.oniation to 0.3 per­
centage by . weight a.nd centrifuged in the 
normal manner. Three gallons of the bulk 
concentrate were taken before further ammo­
niation and divided into six half gallon lots 100 
numbered 1 to 6 and treated a.s follows : 
No. 1 was ammoniated to 0.7 percentage by 
weight ; No. 2 was ammoniated to 0.2 
percentage by weight; No. 3 was ammoniated 
to 0.2 percentage by weight and. 0.15 per- 105· 
centa.ge by weight of sodium pentachlor-
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phena.te was added; No. 4 was ammo~ted_. weight boric acid added ~ a. 5 :Per oent. 10' 
to0.2peroenta.ge byweightandO.lpe:r:centa.ge aqueous solution. The ~ gallon lotS .of 
by weight of boric acid was ad,d~ as a 5 per- .. Jatex were sti>red in 1).a,lf gallon bottles a.nd 
cent.age by weight aqueous solution ; ;No. 5 samples were Withdrawn for test after IO, 30 ./- \; 

5 Was amnioniated to 0.2 percentage ·by weight and 60 days; .. · The putrefa.otion of the latices Y· 
and 0.15 percentage by weight ofb9iic.'ai;iid"·:·· we~ followed by rii.earis of the volil.tile fatty 15. ., ' 
added as a 5 percentage by weight· aqueous · ·acid riUniber of the latex and the· preserving ~, 
solution ; · No. 6 ·was· &mmoniated ·to ·o.2" ·· qualities are Clearly shown in the following. 
percentage by weight and 0.30 percentage by Table IV, ·. · . · . ... . .................... ··.· .... -- . . . . ..... "'" ·- .. ' ... -··· .. . 

TABLE IV. 

20 Long term pres~ oj0;2 perc6nf,age by Weigkfa1m1moniaWJ, ~ wi,t7i, 
boric acid wmtpMe,j/, .with n~ ammoti,ia,ted OlM. Bodium pentacldor-

.. p~' pr~e_rv,~ _la#c_~ •. ... . Y.Q.'1¢#~ .. F.att.11..Acid .. N~er:.of.~- tl~~---
Stomge Time. . 

V.RA.No; 
25 Sa.mple after 10 days 

storage 

1. 0.7% wt. a.mmoniil. 0.02 (360) 

2. 0.2% wt. ammon.i& 0.52 (40) 

3. 0.2% · wt. ammonia. + 
30 ·o.15% sOdium 

penta.chlorpherµLte. : 0.02 (555) 

4. 0.2% wt. ammonia. + 
0.1% wt. boric aciid 0.10 (60) ... 

5. 0.2% wt. s.:iiunon.i& + 
35 0.15% wt. boric acid 0.02 (70)' ' 

6. 0.2% wt. ammonia. + 
0.3% wt. boric acid ().02 (70) 

40 Ex.AMPLE VI. . 
The norlnal field latex crop at the Rub'ber 

Resea.rch Institute Experiment Sta.f;iori, 
Sungei Buloh, Malaya, was trea~ a.D.d centri­
foged in a. similar manner to that in Example 

45 V a.n.d. six separate half gallon lots numbere.d 
lto 6 of the bulk conceri.trate from the cen:tri-· 
filges were · &mmoniated to 0.2 percentage 
by weight ~d then treated as follow8 : 
~No. I further ammoriiated to 0.7 pefceiita.ge 

· oO by weight; No. 2 no further trea.ttn.ent; 
No. 3 0.2 percentage· by weight boric acid 

. added a.S ·a. 5 pereentag~ by· weight aq11eous 

. solution .i No. 4 boric acid ad.ded as for No. 3 

·v.F.A. N<> •. 
·after 30 da.ys 

· · stor$ge · · 

0.03 (660) 

Co&gul&~' 

0.05 (sSo) 

' ' 
0.20 (135) 

0.09 (HO)'. 

0.03 (120) ' 

V.'.F,A,No.· 
after 60 days 

stOrage 

" 

• 

0.02 (800) 

1, 

Q.04 ,(805) 

o.~ c100> 

··.· tf.07 (130) 

'0.03 (160) ', 

.. 
"' 

•. 

.. 

,: ~ 

·· .. \ 

...... 
. ·,··.· · .. 

_: ....... ·.· 

.. \_ 

: >· 

. ~. :.: 
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TABLE V. 

Effect of commonly 'U8€fJ, Soapa on the Mechaniool, BW/J-ility (A.8.T.M.) 

of 0.2 percenf,age by weighJ, ammoniated concentrated latex preserveAI, with 

an culQ,ition of 0.2 percenf,age by weight of boric acid after storage to 10, 30 

· and 60 days. 

Sample 

1. 0.73 wt. ammonia 

2. 0.23 _wt. ammonia 

3. 0:23 wt. _ammonia. + 
0.23 Wt. boric acid 

Mech. Stab. 
A.S.T .M. after 

10 da.ys 
Storage 

385 (0.02) 

20 (0.5) 

55 (0.01) 

Mech. Stab. 
A.S.T.M. after 

30 da.ys 
Storage 

670 (0.02) 

Coagulated 

190 (0.02) 

4. 0.2 3 wt. ammollia. + 
0.23 wt. boric a.Cid + 
0.0753 wt. ~onilim lalirate 285 (0.01) 615 (0.02) 

5. 0.23 wt. ammonia + 
0.23 wt. boric acid+ _ 
·0.103 Wt. ammonium laura.ta 455 (0.02) 1150 (0.02) 

6. 0.2% wt. ammonia. + 
· 0.2% wt. boric acid + 
0.20% wt. Turkey Red Oil 280 (0.01) 735 (0.02) 

Mech. Stab. 
A.S.T.M. a.fter 

60 days 
Storage 

850 (0.02) 

270 (0.06) 

610 (0.01) 

1530 (0.01) 

740 (0.01) 

The figure.CJ in parenthesis are the V.F.A. Numbers determined 

at the time of test. 
.. 

13 

The inventfon further relates to the long tities of a sequestering a.gent and boric acid 55 

term preservation of lightly a.mmonia.ted is preserved for a considerable period. 

centrifuge~ or creamed concentrate latex~ It is desirable when can-ying .out the 

Long term presemtion of -centrifuged present invention to. rapidly; centrifuge field 

latex - can be attained.- · by- adding small latex preserved only to 0.2 percentage by 

quantities of a sequestering agent such as weight of ammonia. before centrifuging. The 60 

ethylene diamine tetra.acetic acid together ammonia content is then made up to 0.1 

with small quantities of a bactericide such percentage by weight and to the concen­

as sodium pentachlorphenate to an alkaline traite is added 0.1 percentage by weight of a 

latex, a.s described in the Specification of sequestering agent particularly the ammon-

:35 co-pending Applica.tioP-.J~·o.~ 2506~/f>.3.. __ F_qr . iu}n, _s~~ of ~~hylene die.mine tetra.acetic acid 65 

exampl~, a preserved latex_ ma.y be obtained followed by 0.1 percentage by weig:P.~ on 

by addiiig 0.1 percentage by weight of each latex of boric acid as a 5 percentage by weight 

o(J;h.ese reagents. The sequestering agent cold aqueous solution _or a 15 percentage by 

js~pa.rticula.rly flexible and compounds such weight hot (approximately 60° C.) aqueous 

-40 ~'tfo"dium tripolyphosphate ma.y be used in solution. The following Example VII is 70 

, t~;;-connection. This type of latex suffers illustrative but not limiting of the invention. 

.45 

to ' lesser degree in that it gives rise 

>~to effluent disposal problems and that films 

-produced from the latex are usually brown in 

cOlour. -
-Another of the objects of the present 

in-v'ention is to obtain _a well preserved good 

- qwility oori.centrated latex containing a low 

·a,µUnonia. -content and preservatives giving 

.50 no ·effluent problems and a light coloured 

film on epa.gulation. _ 

-According to this aspect of the present 

invention concentrated latex containing a. 

small quantity of ammonia and small quan-

··-------·· ·1 

EXAMPLE VII. -
Twenty gallons of representative field latex 

from the Rubber Research Institute Experi­

ment Station, Sungei Buloh, were collected 75 

and preserved with 0.2 percentage by weight 

of ammonia. The latex was centrifuged after 

standing two hours in a commercial centri­

fuge and. six representative haJf gallons of 

concentrate l to 6 from the resulting con- 80 

centra.te were ta.ken and treated as_ follows_ : 

No. l fully ammonia.tad to 0.7 percentage by 

weight; No. 2 a.mmonia.ted to 0.1 percenmge 

. .[ 

..... .. _:/ 



1· 
i 
i 

: ;, ... ·· 

· ..... 

.· .,.:. 

852,2~-· .. 
. -\~.·· 

by weight no further treatment·; No. 3 a.m.moniat.ed as for No. 2 ~nd added o.i ammoniat.ed as for No. 2 0.1 percentage 'by' peroen~·by weight of ammobi~ salt of .... ,s;... .. weight of sodium pentaohlorphenate, added ethylene dia:rnine ~aiacet;ic ~id a8 a.n ifi;; '':::.' \ . · ·! in a;queous solution; No. 4 a.mmoniat.ed as· aquoowtsolution follqwed by O.l;percentif._ge•' · .--_, ;,;( ' for No. 2 · 0.1 · :Percentage 'by weight of · by we.igh.t of bQric aci_d as a ltpaj:'centa~ l:iy ··, -~ .. ammonium salt of ethylene diarnine te¥-a- ·.• 'weight aqueous ~olutjon. In ol-Q.er to. ch.eek acetic acid in aqueous ~lution ~o~th.,r with the preservation the volatile fa.tty acid 

,/ 
/ 

0.1 percentage. by weight of -sodi~enta;,:· numbers of the latices-. were examined after 2()o chlorphenate also in aqueous solution; No. li.' 2.:8.nd 14· days as.~shown in the'.following 10 ammoniat.ed as for No. 2 0.1. percentage by. Table VI from whi~li Jt .. is seen .. th.8.t the ....... 

25 

r· 

40. 

·r-·····-. 

weight of boric acid w~s added as a. 5 per-.' present. inventi<m is c1ea.r1y preventing putre--centage by weight aqueous solution; No. 6- factfon. · · 
..... ':.. . . ' . . ·. ' '" . ~ : . -: ~:· . . . . : . 

T.ABLE VI. 
Pruervation of 0.1 p~f,age by 1iJe£gkt fJlliilmimioi,eq, lateX 'wU/i'O.l pet·­ce'lliage by weight of etlvyle:ne diamme tetra(.icetic _acid ammon.i-,,um ~alt and 0.1 percenf,age b'l! f!Jeiukt of b<#ic "'!id-compared with C<rrifrol 8amples after 

&Drage/or 2 and 14 day8; 

Sample. 

I~ 0.'1% wt. amtnonia 

2. , ().I% wt. ammonia ••·. .·. • .. 
3. ~% wt. a.mmonia + 0.1 % wt.· 

Sodium pantachlorphenate·· 

4. 0.1 % wt.ammonia+ ().1% wt. E.]).T;A ... 

0.01 
· . . :_ .. ·. 

0.20. 

0.01 .. · . 

+ 0.1 % wt. Sodium pentachlorphenate · 0;01 

5. 0.1 % wt. ammonia + 0.13 ·wt Boric 
acid 0.01 

0.01 . 

. . . . .. . :. ~ 

·0~25. 
. (bad smell) . 

6. 0~1 %wt. ammonia.+ 0.1 % wt.,E.D.T.A •. · + 0.1% wt: Boric acid · • • . :o. .,,. O.Ol .. .·. o.o:f 
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