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InvetOr GEOFFREY THOMAS KNIGHT (54) TREATMENT OF RUBBER LATEX (71) -  We,
7E BOARD  OF THE   zinc NN~ ethylddithiocarbamate (ZEEC) to- RUBBER~~~W
REERHINTTT   O               ae    containing BADO TH ZicN -de!
.1iroodiphCenyl"'  50 MALAYSIA, aMalaysianBodyCorprate,    (NDPA) improves
yl of 260 Malan  Ampang, Kuala  Lumpiur,  antioxidant and- produces
lighte-ore pr 5  Malaysioado hereby declare the invention, for  ducts, it
is necessary to add a hydro8lyAlle whic we pray that a Patent may be
granted   salt such as hydboxylmine hydrochloide or tF~~~~ne= Id. by  dhc
it is to be     ydrynieeudsral dark: be   bed     an
Pu~~~~suta e  n  rdher  t   5 perormdto beparticularly described in an
pevnt the somtlorag of the uneiable dar by the following statement:-
colouration on storage of the latex Further- 10    British Patent Specific
No    cet55in   More, contary theous toscl          the it discloses the
treatment of latex wt  etm hlbe  on  datg~St  oilt  h p-nitrosoaniuine5 or
p-nitrosophenOls to form reaction of the nitroso compound with the 60
rubber-bound antioxidant groups  -hich urn-   latex fairly rapidly by
heating at temperature prove the ageing resistance of.rubber vulcan-  above
50 C. so that the greater port of the 15  izate5, particularly  after
treatment with  reaction is completed quicly as this provides organic;
solvents e.g. as hi drying. The  lighter coloured products. vulcanizates
may be prepared directly from  Accordingly, one aspect of the resent in- 65
the latex (extruded thread, fom6rfo        etoncnit  famthodo t;'
..reati cntura dry rubbers preparepd from thelatex (moulded  rubber latex
which mep       acting 20  goods). Thie treatment disclosed was prefer-
rubber in the latex with a p-nitro5aWbalmai ably carried out at
temperatures below 500 C,  the presence of a metal dialkyldith1o latexmte
the reaction of the nitroso compound with characterized by including in the
rubber latex, 70 rubber taking place in the latex or during
before,duringorafterthereactoiahydroxyl- storage of the wet coagulum. at
ambient term-  amine salt in an amouit to reduce colouration 25  perature,
although reaction during the drying   of the latex on storage. The reaction
is prefer- of the coagulun at tp ue from 80 C   ably performeddat a
temperature between 500 to 1300 Cwas also described. A major dis-   C. afid
700 C. for.from*to ours, the   75 advantage of the process is the.
darkening of  presence of the metal dialtyldithiocaranmiate the latex, the
rubber prepared from' it, and   and the hydroxylainine salt, preferably
either 30. rubber vulcanizates when the. reaction takes  hydroxylamine
hydrochloride or neutral hy- place at temperatures above 50 C. .
droxylamine sulphate. The latex may be stored It is the object of the
present invention to for periods of sevetal weeks without dis- 80 provide a
process by which pinitrnies   colouration. may be reacted with natural
rubber latex to  According to the invention, the hydroxYlo 35  produce
rubber-bound  antioxidant groups  amine salt, e.g. hydroxylamine
hydrochloride 



without the serious discoloration suffered in.  or neutral hydroxhylafine
sulphate, may be the earlier process. The modified: latex so  added to the
latex after. the reaction with the  85 produced is suitable for the
preparation of  nitroso compouid This has the dvant.agethat light-colo1ured
dry-cleaniig  resistant latex  slightly lower amoants of hydroxylamine cim-
40  articdes either immediately after the reaction   pbund are needed to
prevent discolouration or after storage for periods up to four weeks.  dung
rgiated  90 Aritish Patent Speification No. 1,340,673  The rubber latex ma
be ethereamnionitd9 discloses that certain salts of thiols particularly
field latex or latex coicentraw. The reaction metal salts of
dialkyldithiocarbamic acid, may   between the nitroso compound and the
rubber 45  be used to improve the yield of rubber-bound  takes place
somewhat more quickly i field antioxi ants  wh n  p~nit osonilines  or  p-
latex.                         9 nitirosohans  arhe  p-ntit h dry ruobber
The preferred nitroso compound is p-  95 We have found that although the
addition of  nitrosodiphenYlaiine (NDPA) but an equva-
2~~~~~~~~~~~~~~~~~~~~~~~~~~~~2 amount   the eaion product of NDPA
l with an isocyanate (British Patent Speitrem eild       a       le tdOn
No. 1,340,672). or with anay     caiefoaso-te  zie aewse  o  he (Belgan
Ptent SpcfcaiMN.  7,1)   minute icabntrdrid                e  qezdb m  a
yho e   u s e d   i n stfa dy   o f   th e   fr e ei -   C o m per si o n
t   r a n   h e   e x ed   a n d  t e pound.CL The le-vel 'of p-kroan; mue
is die tm      O  Cbfres   betoe ing ag uedefre3day   6 able, preferably a
zinrc dimeuhyl; diethyl. or  and good resistce to oxidaivew degraation,
dibutylditocarbmbtwe   andis p  ably us but they lose       degradaton
resisc  on at a concentration of Iram  0.05 to 0.$ b
being.cause the conven- 15   An  ne  cmplex of 6he5zinc dialitjo' tioal
antioaidat is eahed out carbamatee.eg. the  wi-nbutylaine complex,   Arti
cles  made from     latex modified  75 may be used as eniae  in. Briti~sh
Patent  by treatment with a p-niirosoaniline am have SpeTficahOn No.
1,340,673. On econoik   good resisn tce to oxidtive deadation  even grounds
tpe edithioe                ie zinc   after treatmest with  CCI  but have
hit herto 20  NN-diethyld ~bioc      j at a .concentra. mnevitably been
badly disct1oriued. Tlis im.en- dionof beten 0.1 and 0.25o.phrosey   dion,
proid          for -he first time a natura  80 0.5 Prhr.
Y        rubber latex of good colour from which are Tne reacon  between
thenitroso compet    made articles, e.g. latex foam  or threadt ha'ving and
the rubber latex may be arriedrout at  good  s stance to oxidativ
degradation even 25  temperatures between  0  C and 70. C: for   after
dryleaning.           : periods aofbetatin 30of minuesat the hier     The
invens illustrated lbutnot limited  85 tempeuto 24 hours at the lower.
tempera.  by the nfolowing Examples. Pa-rs and per- tun~e. ReactoIn in
ammn.2aii" Selld latex .cenrages are by weigh unless othebie stated. appers
to be faster than.:in latex concentrae,                  ''' 30  the time
for complete timr eactio n at 70 Cti being  ' iEXAMisPLE 1. - estimated
as30. nutes in field ltex and ttwvo   Prepad wiot of modified lates. hour m
latex cooea ate. The pd      re      A ticl eactio is as follows:
fpmNitroso  .90 action conditions. on the laoraty: scales are dnhenyl    '
is added as a 33.3%e  ball- 16hoursar.at50-55  C, but thcnbehveried
milled aqnuedispron        to 333g of high 



35  to suit commercial cnd.e eg.: during the   ammoia (;HA) atex conc.
etrate with siing maturation of compond                               -
latex before use in   un  die  tine  has ben wdel dispersed thread and
foara production.    .          Zinc  NdhyldtiPoie                is -then
95 T~he hiydroxylamine Salt is Preferably used   simnilarly add~ed as a
ball-milled 50% aqueous in ao amiountof from 0.05 to 0.5 -pphr and
dispersinandthemixtures tirredfor  a further 40  mnay be added to' the
latex. as a 10% aqueous   10 minutes. The reactioi vessl is covered
solutionl with efflcient stirring. The preferred   with a polyethylene
sheet to iprevent evapora- additive iS hydroxylamine hydrocon, at a Ciion'
and heated at 5Q55 C: for 16 hours.   I00 level of 0.1 to. 0.3 pphr,
preferably 0.2 'pphr, Aft~er being cooled to room temperature, the adde
ater reaction of the NDPA with. latex,  latex is slowl treated with a 10%
aqueous 45    Tk  invention also ,provides a treated   solultion of h
xylamio.  hydrocionet  w  gith natural rubber latex having the following
pro-   efficient stirng. If the addition is too rapid Peries:_.7
or the stirring inadequate so'e coagation 105 a) a hlffilled barrel of the
latex. is ,stable   may occur. to storage in air wider ambient conditions
for 50  5 days w~ithout s~ubstantial colouration'                 EXAMPLE
2. b) the tensile strenigthi of 'a vucnzd. latex ,Effect of XhydroxylAminre
compounds on artle tmade fromp the rubber lateremains at
'discolouration" -  at least C0% of its original value during tre-at-
fydroxmine  hydrodliloride  (HH)  or 110 ment waith cambon ,teraloredd
followedA by   neutral hydroylammne stlphare  (HS) was 55
aggfor3daysat10C-.                          added 'to latex epither  before
or afterx te Substani colouration has occurred when   reaction vith'NDPA
and the developmentlot the latex is obviously darkened and teis. can
colour no   on stIorage. EThe risults areshown be perceived without the
need for a detailed   in Tables 1 and 2.'   '  -'' .         115 comparison
with a comparable unmodified    -TABLE1:-o Storage discoloration of
modified HAlatex concentrate: All additives present during reaction at
500C. for 16 hours .~~~~~~~                                 ~ .l pu.r.le
Additives pphr:                Colour observed on storage after NDPA
ZDCj       HH         HS'      2. days.:    5days.      21 days. .0.3
0.150.2                                   nn           s. purplep-p- 0.3
0.15        --                purple*     -- - 0.3       0.15      r.1
--      none        st. purple   purple 0.3      t0.1a5    0.15       o
none         none     S:. purple 0.3       0.5i      0.20 o
none        none        noned 0.3.                0.20 .  -      purple 0.2
0.15      0.2                 none        no.ne       none 0.4       0.15
0.2 .      non      sne srl    purple       purple 0.25 0.15   -       00
ne        noe        s.  ,upl    pupl .0.25    0.15         0.2-    0.2
none        none        sI. purple 0.
none,        SI. purple Compound matured. 16 hours at room temperature
aefore  hrenaction. 



: - - . ~~TABLE 2 . Storage.discOoration of modified HA latex concentrate f
a reaction at 550C for 16dhours before addition of hydroxylamine compoundv'
e cato oiAdditive ap dri               Colour observed on storage after
NDPA Z4EC.   HH  RtniHS          2 days .x witho5t das   the daysr r 30
daysn. 0.25    0.15     -        -     purple -0.25    0.15    0.10     -
none      none      sI. purple   purple 0.25    0.15    0.15      -
none       none    . Il. purple   purple 0.25    0.15 .0.20   .-
none      none       none        Si. purple 0.25    0.15    0.25      -
none      none       none        Si. purple 0.2 5    0.15    - .0.10
none           none      sl. purple   purple 0,25    0.15     -      0.20
none      none       none        sl. purple 0.25    0.15     -.0.25 .  none
none      none        sl. purple :EXAMPLE 3.               -(PRI)
accelerated storag  hardening (DP) Pr~operties of rubbers obtained from
modified  and Lovibound Colour Index (LCI) wr 5            HA latex an
=mute.          . measured: on the rubbers 'before and after  15 Latex
modiiied according to the conditions  exrcio  with acetone for 24 hours.
The of Table 2 was cotuaed  at VHS by thle  LCI of ~dred films cast from
the latex before addition of 10%  aqueous formic acid, the  coagulation was
also measured. The results coagulurn washed ant creped by three passes
given in Tabtle 3 shwv that the addition of 10  on a creping mill,.
crumibled by the addition  hydroxyilamine hydrochloride  Ymroes  the  20 of
castr oil (3passes) and dried at 60 C   colouir of both the cms film and
the rubber for 48 hours.  'ePlaitiity Retention Index  without decreasing
the rubbe-bound anti-    4                                        1,471,966
4... oxidant activity, which is shown by the high: addition of HS or HH is
also found in these level of PRI after acetone extraction. The  rubbers.
5 viscosity stability usually associated with the TABLE 3 Properties of
modified rubbers from HA latex concentrate Additives (pphr)     Cast film
Unextracted            Extracted NDPA   ZDEC    HH           LCI       PRI
EDP       LCI    PRI    LCI -       -       0.2       4.5        39      2
3        0      - -     . 0.15    0.2       4.5        23      6.5      3
0 0.3    0.15     -         16         61      6        12      77      10
0.3    0.15     0.2       12         54      5        10      81       9
EXAMPLE 4.                   wese prepared. The initial and aged physical
Properties of vtlcanizates prepared from  pres are sho  in Table 4.
25 modified rubbers.                   son  of te reslts for vulcanizates
10    Modified rubbers were prepared by the   BwithC,andofFwithG,shows tbat
the reaction of HA latex concentrate with. NDPA   modified rubber repared
with only 0.25 pphr (0.25 pphr) and ZDEC (0.15 pphr) at 500 C   of NDPA
gves aging resistance in the un- for 16 hous, hydroxylamine hydrocloride
extraedvulcanizate equivalent to that ob- 30 (0.1 pphr) added after cooling
and the latex   adwih 1 pphr of a conventional anti- 



15  coagulated and dried as in Example 3. Test  oxidant. Coariso  of
vulcanizas C with sheets were prepared rom the gum and white   D and G
with.H shows that the addition Of formulations using either modified rubber
or  further. antioxidant to the modified rubber SMR 5 as the control.
has little effect.                       35 The latex was not stored before
use, but was    The superiority of the rubber-bound anti- 20  in fact
storage stishe without discolouration   oxidant is shown in -the extracted
vulcanizates for at least 21 days. The antioxidant used was  by comparison
of the tensile strength retention N - isoprpyl - N' - phenyl - p -
phenylene-  of vulcanizates C and D with A and B or G diamine, mid in all
eight different vulcanizates  and H with E and F.              40
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the latex was stored for one week in full    ZDEC (50%  in water)
0.3 i drums before being compounded:-               Zinc oxide (50% in
water)         1.0 -  - Titanium dioxide (40% in water)   7.5 Compouding of
latex for thread manufacture:   Antioxidant                      0.5.   15
Blue colour   -                slight.; Dry weight 5
(Bohr)        The compounded latex was run through a Modified latex (60
dre)       ~~~commercial: latex thread plant. The resulting Modified latex
(60 drc)         106.      latex  read  ad 10good light clur irk Potassumn
hydroide (1%  in       -     .tinguishable from  commeredal latex thread.
20 water)                         0.5     The two threads were subjected to
an accele- Potassium oleate (20% ia water)    1.0    rated aging test both
before and after "dry 10  Sulpur (50%in wate)   0.5     ceanihg"(washing in
excess. of CCI,an ZMBT (50%  in watet)   1.5    ~drying at 500 C), with
the. following results. Aging results in Thread. Commercial Control Thread
Modified Thread % Retention of         Time                 After
After Tensile strength,    of aging                dry-
dry- samples aged at        (days)   Original   cleaning   Original
cleaning 1000C in air.                                 - 1        74
56         86        76 2        60          8       .81         76. 3
67          6         76         61 WHAT WE CLAIM IS:-
parts by weight per 100 parts of rubber.   55 1. A method of treating
natural rubber latex  7. A method as claimed in any one of claims which
method comprises reacting rubber in   1 to 6, wherein from  0.1 to 0.3
parts, by the latex with a P r. in the pre    weight per 100 parts of
rubber, of hydroxyl- 30  sence  of a  metal dialkyldithiocasamate   amnme
hydrochloride is added to the rubber haacterized by including in the rubber
lamx,  latex after completion of reaction between the  60 before, during or
after the reaction, a hydroxyl-  rubber and the p-nitrosoaniline. amine
salt in an amount to reduce colouration   .. 8. A method as claimed in any
one:of claims 



of the latex on storage.                    I to 7, and substantially as
hereinbefore 35    2. A mehod as claimed in claim 1, wherein   *scribed in
any one of the Examples. the reaction is performed at autemperature of  9.
Natural rubber latex whe  treated by   65 from  500 C to 70 .C.. for from i
to 24   the method of any one Ofclaims I to 8. hours.
10. Rubber vulcamizates prepared fiom the 3. A method as claimed in claim 1
or claim   natural rubber lacer claimed in claim 9. 40  2, wherein the
p-nitrosoaniline isue  in a    11. A treated natural rubber latex having
concentration: of from  0.1 to 05 parts by   the following properties:-.
70 weight per 100 parts of rubber.               a) a haif-filledU arel of
the latex is stable 4. A method as claimed in any one of  to storage in air
under ambient conditions for claims 1 to 3, wherein the metal
dialkyldithio-   5 days without substantial colouration; 45  carbamate is
used in a concentration of from  b) the tensile strength of a vulcanized
latex 0.05 to 0.5 parts by weight per 100 parts of  article made from the
rubber latex remains  75 rubber.                                     at at
least 60%  of its original value during '5. A method as claimed in any one
of  treatment with .carbon tetrachloride followed claims 1 to 4, wherein
the hydroxylamine salt-  by aging for 3 days at 1000 C in air. 50  is
hydroxylamine hydrochloride or hydroxyl-    12. Vulcanized articles made
from the latex amine neutral sulphate.                     cla: ned in
claim 11 .                     80 6. A method as claimed in any one of
claims 1 to 5, wherein the hydroxylamine salt is  ,   STEVENS, HEWLETT &
PERKINS. used in a concentration of from 0.05 to 0.5 Printed for Her
Majesty's Stationery Office by the Courier Press, Leamkington Spa, 1977.
Published by the Patent Offlce, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained.    8
1,471,966                                      8 and the latex was stored
for one week in full    ZDEC (50%  in water)         0.3 drums before being
compounded:-              Zinc oxide (50% in water)        1.0 Titanium
dioxide (40% in water)   7.5 Compounding of latex for thread manfacture:
Antioxidant                      0.5    15 Blue colour
slight.; Dry weight S                                   (pphr)       The
compounded latex was run through a commercial latex thread plant. The
resulting Modified latex (60 drc)        100       latex thread had a good
light colour indis Potassium hydroxide (10%  in             tinguishable
from  commercial latex thread.  20 water)                         0.5
The two threads were subjected to an accele- 10    Potassium oleate (20% in
water)    1.0    rated aging test both before and after "dry Sulphur (50%
in water)           05       leaning" (washing in excess of CC. and ZMBT
(50% in water)              1.5    drying at 500 C), with the following
results. ,  .   Aging results in Thread. Commercial Control Thread
Modified Thread *4'         i% Retention of                 Time
After                After 



Tensile strength,    of aging               dry-                 dry-
samples aged at       (days)   Original  cleaning   Original  cleaning
1000C in air. 174            56        86         76 2        60          8
81         76 3        67          6        76         67 WHAT WE CLAIM
IS:-                       parts by weight per 100 parts of rubber.-  55 1.
A method of treating natural rubber latex  7. A method as claimed in any
one of claims which method comprises reacting rubber in   I to 6, wherein
from 0.1 to 0.3 parts, by the latex with a p-nitrosoaniine in the pre-
weight per 100 parts of rubber, of hydroxyl- 30  sence  of a  metal
dialkyldithiocarbamave  amine hydrochloride is added to the rubber -
characterized by including in the rnbber latex,  latex after completion of
reaction between the  60 before, during or after the reaction, a hydroxyl-
rubber and the p-nitrosoaniline. amine salt in an amount to reduce
colouradon  8. A method as claimed in any one of claims of the latex on
storage.                   I to 7, and substantially as hereinbefore 35
2. A method as claimed in claim 1, wherein   described in any one of the
Examples. the reaction is perfoamed at a temperature of  9. Natural rubber
latex when treated by  65 from  500 C to 700 C for from  J to 24   the
method of any one of claims I to 8. hours.
10. Rubber vulcanizates prepared from the 3. A method as claimed in claim 1
or claim   natural rubber latex claimed in claim 9. 40  2, wherein the
p-nitrosoaniline is used in a  11. A treated natural rubber latex having
concentration of from  0.1 to 0.5 parts by   the following properties:-'
70 weight per 100 parts of rubber.              a) a half-filled barre of
the latex is stable 4. A method as claimed in any one of  to storage in air
under ambient conditions for claims 1 to 3, wherein the metal
dialkyldithio-   5 days without substantial colouration; 45  carbamate is
used in a concentration of from  b) the tensile strength of a vulcanized
latex 0.05 to 0.5 parts by weight per 100 parts of   article made from the
rubber latex remains  75 rubber.                                    at at
least 60%  of its original value during 5. A method as claimed in any one
of  treatment with carbon tetrachloride followed dlainu 1lto 4, wherein the
hydroxylamine salt  by aging for 3 days at 100 C in air. 50  is
hydroxylamine hydrochloride or hydroxyl-    12. Vulcanized articles made
from the latex amine neutral sulphate.                    claimed in claim
11.                      80 6. A method asclaimed in any one of claims 1 to
5, wherein the hydroxylamine salt is     STEVENS, HEWLETT & PERKINS. used
in a concentration of from 0.05 to 0.5 Printed for Her Majesty's Stationery
Office by the Courier Press, Leamington Spa, 1977. Published by the Patent
Office, 25 Southampton Buildings, London, WC2A lAY, from which copies may
be obtained.    


