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It 1s well known that mtural rubber derived
from Hevea brasiliensis latex undergoes
hardening, i.e., increase of viscosity during
processing, shipment and storage. This change
can -be -of the order of 10—40 Mooney
viscosity (ML 1+4 at 100°C) increase. Up
to 1966 this variable change in hardness of the
rubber made it impossible to include a value
of viscosity in the technical classification. of
rubber. Synthetic rubbers are specified in this

respect. The tendency for matural rubber to
harden on storage is not limited to rubber in

: .30

‘subjected -to some form of heat treatment as

35 -

its raw state, but also exists in its premastic-
ated and compounded form. It has recently

‘been shown that the rate of storage hardening

is greatly increased when the rubber has been

in premastication and /or mixing in an mtemal
mixer.

A known. method of stabilising natural
rubber against undwu‘able hardening on
storage is by adding to, natural rubber latex
a derivative of ammonia of the general
formula XNH, wherein X isa hydroxyl group,
a hydroxyalkyl group or am aromatic nucleus

-.freefromanybasncgrou or basic substituent.
- This method is covered by British Patent

Specification No. 965,757. It is capable of
yielding -natural - rubber with stabilised ws—
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~CV 55 R L
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- CV 65 655 .
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SMR 5LV 45 455 .. ..
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LV 55° . 5545 -
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The present inwention prowdﬁs a method
of treating natural rubber to -stabilise it

- against undesired hardening on: storage, which
~ method comprises adding to natural rubber in

75

the  solid state hydmxylanune or an.acid -.

“addition salt thereof.

. The rubber is used m the sohd st:ane. It

may take the formofdry rubber or of wet

coagula. It may comprise natural rubber from
any source; ‘and may optionally

proportion of synﬂzeuc rubbers. The rubber
may. be treated in a. compounded or :an. un-
ooy ed state. Im those cases when the
rubber s to be compounded a substantial time

- 80

- contain a

-85

before bemg vulcanised, it may be convement i
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to - developed. Suitable mixing times will gener- vwcosxty on storage.
ally be in the range of 1 to 10 minutes. We have employed a method for estimating
The elevated temperature to which the dry the storage hardening * properties of natural

35 rubber is subjected during or after mixing is rubber which is already used widely for wmng 100
preferably at least 100°C. The temperature 'CV/LV rubbers. This involves exposing the
must not, however, be so high that- elther the sample to ‘conditions which' cause an accelera-
rubber undergoes thermal decomposition, or tion of the storage hardening process. The test
(when ‘vulcanizing ingredients are added to  is to make measurements of the Wa.llace rapid

40 the mix) premature vulcanization takes place. plasticity of standard test pieces before (P,) 105
We have found that the use of Banbury mixers and after (P,) 24 hours storage over phos-

- with rotor and jacket starting temperature of phorus pentoxide at atmospheric pressure at
from 100°C to 120°C is satisfactory and 60°C.” Under such conditions unstabilised
results in stock dump temperatures in the rubbers will bave a ‘plasticity change of about -

45 range 150°C to 180°C. 30 Wallace Plasticity units whereas viscosity 110 -

The viscosity level of the treated rubber stabilised rubbers show changes. in . viscosity -
can’ be controlled to a’ desired value by suit- of 8 units or less. Measurements were also
-ab‘!e adjustment of the amount of hydroxyl- made: (Ps,,) of the plasticity. after ageing for
amine added ‘and of the temperature and time 30' mimtes in an oven at. 140°C. '

50 of mixing. Other things being equal; a larger The following examples will serve to illus- 115
amount of hydroxylamine reduces the yis- trate the manner in wlnch ‘the invention may -
cosity; - a hlgher temperature in the ‘mixer be cm‘rled mto effect. - .

~ reduces the viscosity; a longer rmxmg time e

_ reduces the viscosity. S EXAMPLE 1

55 When the rubber is in the form of wet A dry SMR 5L rubber was mixed wnh 0.0,
coagula, the hydroxylamine may conveniently 0. 05, 0.10 and 0.15 phr hydroxylamme 120
be added: during creping. The hydroxylamine neutral sulphate in a Banbury (00 C model,
may be either in the dry form, or ag a solu- _Totor speed 80 r.p.am.) for 2, 3 and 4 minutes

. tiom, e.g. a 209, by weight aqueous solution mixing time at two rotor/jacket starting tem-

60 of hydrox ylamine neutral sulphate, or more -perature of 100°C -and 120°C Hydroxyl- -
preferably in the form of a latéx coagula amine neutral sulphate was added in the form 125
magterbatch. The masterbatch may then be of a 50 hydroxylamine neutral sulphate: 50
blended with the coagula, preferably in a SMR 5CV masterbatch together with the
weight ratic (wet coagula to latex coagula rubber samples at thes tart of the mixing

65 masterbatch) of from 25:75 to 90:10. cycle. Properties examined besides Accelerated
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The hydroxyl am ne may be added to the [err] or above during or after
crepi ng. I ndeed, rubber either as a master batch in rubber, the treated

rubber will normally be crunbled 10 or in solution or dispersion in an
appropriate and dried at an el evated tenperature. 75 fluid or, nore
preferably when dry rubber is The nethod of the present invention offers

being treated, dry. W have found it con- the follow ng advantages over
the latex treat- venient to use hydroxy in the formof nent method
described in Spefification No. its neutral3BfBphate. The anount of
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These two requirenents (d) to -apply this viscosity stabilising can
conveniently be net by performng the principle to dry conpoundi ng such as
inre- mxing operation in an internal mxer (e g. a tread conpound
production, or to other rubber. 30 Banbury.m xer) or in.sone other m xing
conpound production wherein it is desirable 95 apparatus in which elevated
tenperatures are that the final conpound should nmaintain its devel oped.
Suitable mxing.tinmes will gener- _viscosity on storage. ally be in the
range of 1 to 10 mi nutes. "W have enpl oyed a nethod for estimating The
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rubber undergoes thermal deconposition, or tion of the storage hardening
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measurenents of the Wallace rapid 40 the mx) premature vul cani zation

t akes place. - plasticity of standard test'pieces before [err] 105
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5 over a period of 90 days. Details of mxing which aqueous sol utions
are enpl oyed, 20 including stock dunp tenperature, peak (c) PRI is
hardly affected by the heat power, fotal epergy consunption and the test

treatnent adopted, results on the rubbers are given in Table 1. (d) .

hydr oxyl ami ne has ‘a peptising effect It is evident fromthe results that
the addi- on natural rubber; this my be exploited to 10 tions of
hydroxyl am ne prevénted't he rubber advant age when high viscosity raw
material s 35 from hardeni ng. The reg’gystéoabove al so denon- are 5
encount er-ed—strate-that e)—as—there—+s a
choi.ce of raw Mmlqg&hlswal@@nmlﬁsiryatmwf btﬁ@dslatwoaﬂdsﬁbgmdeu@t PAH P i xi ng
conditions a [
ani ne added,_. {0 ' . - Hon used, mix-

can be adj gstemh hﬂ any pd&ShﬁﬂﬁyMﬁh&lﬁeunal ing Oand - v14camsatlon condifions and  test

1, 373, 630 [er te an§ compared to a control SMR 5CV  results are given in Tableg 23F.3 630

5 Technol ogi caPbee pagrered ifom 8F 8P syrec8sity bul ked |atex and stabilised
with 0.15 ph.r. stabilised rubber prepBablec.by nixing in the hydroxylanine
neutral sul®hate, showed that Fm@#%g%%’ﬂ@f")‘m?‘ﬂr 3 nmnutes at . the
rubbers are conparable in technol ogic et/ Rotor starting
temperature with properties, .Rdgdrai | s of fornuhésion used, mix-'5 0:10
and 0.15 p. h.r. hydroxyl ami ne IR@aﬂc‘Zr Cmled v*tﬂ cani sation conditions and
test_sul ph#h e and conpared to gueasmiielel Sresults are given in
Tapbt'es 2-5. rubber prepared fr sanme saurce 50f Table 2. 15.

Forrmul ati on, m xi ng and vul canNaet zan condi ti ons lpsarts by wei ght ‘Rubber

100 IRB[ er r; 2 HAF Car bon bl ackSulpMJS :

tocure NS 06
‘Dum’, -*Nonox’ and ‘Santomre’ are
Registered Trade Marks.
_ Banbury OOC Model (2000 ml batch
mimene : volume, 80 r.p.m. rotor speed)
30 0 minutes: Start clock, addrubber powders
o and black‘+0fﬂ

) ~ 2 minutes: Sweep down.
' 3 minutes: Dump.

- Vulcanisation .-
35 S 30 minutes at 140°C.

“TABLE 3 . .
: .Technological evaluation of dry viscosity stabilised rubber—raw rubber properti&

o ' SMR-5L SMR-5L Conttdd | . SMR

Sample Reference +0.1phr INS | ~+0.15 phr HNS SMR-5CV _ .5L

: - | {ML 1442t 100°C) 65} 673 . 62 ' 76
Wallace Plasticity " o N

Unaged (P) 30.0 31.0 36.5 52.5

Accelerated Storage . _

- Hardening (Pn) 30.0 31.0 - 4.0 83.0

AP . 0 : ) 5.5 30.5

" Notes :—HNS denotes hydroxylamine neutral'sulphate,



20 Dur ham Nol ed ZnO 5 Stearic acid
2 Dutrex R 5 Nonox ZA 1.5 Sul phur
2.5 25 , Sant ocure NS _ 0.6 'Dutrex
"Nonox' and - 'Santocuré' are Registered Trade Marks. Banbury OOC Model
(2000 m batch volunme, 80 r.p.m rotor speed) 30 ' _
m nutes: Start clock, add rubber, powders and bl ack+0|l 2 mnutes: _
down. 3 m nutes: Dunp. Vul cani sation 35 30 m nutes
at [err] TABLE 3 Technol ogi cal evaluation of dry viscosity stabilised
r ubber - r.avé.r.ubber - propertles .SVR- 511,373,630 SMR-5L . _®ntrol
SMR Sanple- Re'rerence “+0. L .phr ANS . +0.. 15:phrHNS E SI\/R-SCV
5L Mooney VR ferr]- - Jerr] TABLE 4 oo Terr] - _
76 Wl | ace: Plastlmty ' 10 _
3.5 : %ﬁﬁnmws%wg rﬂ”] R ATE
31.0 42 o 370 [err] o .
0 ¥ 55 30 ',
| Notes:|<HNS dengtes hydroxyl ami ne n%&'mp%ul a{t lsphr Cg‘étv_'.d
1, 373, 6.'8 ) -
Baobury Mixing Details . R _
Peak Power (KW) R 151 159 14.9.
Total Energy Consumptionon(KWi_\EI) : 054 " 0.53 0.50
Dump Temperature (°C) 1oos [ 158 155
"| Mooney Viscometer s . - _
Vs(ML1+4@100°C) =~ . | 8 .81 82
Ve(ML144@100°C) .~ | 55 | - 5% 54
Scorch time (min. to 5pt. riseat120°C) | - 19.00 | - 195 18.0
Monsanto Rheometer (MP-V Model) '
Starting Conditions HS, Temp. 140°C; Range 100, Chart Mqtor_'6,0:"; P;rgheat 20"
Minimum Viscosity, Tmia. (in. Ib.) 210 21.0 20.8
Scorch Time,ty(miny -~ - | - 83 8.3. 7.7
" Maximurh Torque; Tmax (in.16) - - 1 65.0 - - - 64.8 - 64.2
. .| Optinum Torque, Ty Gin 1) 1 6.6 | . . 60.4 - 50.9
Optimum Cure Time t,, (min) 28.8 28.3 2.2
| Curerite (tyg-ty) (min) ] 205 - 20.0 18.5 -
| TasrTam (AT Gulb) - - b uo0 3.8 B4

" ‘Monsanto’ is a Registered Trade Mark.



TABLE 4 Technol ogi cal Evaluation of Dry Viscosity Stabilised Rubber-

Conmpoundi ng and Curing Characteristics 5L+0.10 phr 5L+0. 15 phr
Control _Sanpl e Reference HNS HNS
5CV Banbury M xing Details Peak Power (KW 15.7
15.9 ©© 14.9 Total Energy Consunption on (KWH) 0.54
0.53 0.50 Dunp Tenperature [err] - - 155
158 155 Mooney Vi sconeter [err] 83

81 82 Vc (M 1+4 @[err]) 55 -

54 754 Scorch time (mn. to BP0 rise at [err]) 19.0 7
19.5 ' 18. 0 Monsant o Rheoneter #P%é deI) Starting Conditions
HS, Tenp. 140 [err]; Range 100, Chart Mot Preheat 20" M ni num

Vi scosity,

Scorch Ti ne,

[

efr]. (mn. )

[err]itin Tealﬁol)»gmal Evaluation &']DrQ Vlscosxty Smb1élsed Rubbéd—Pulcanizate Properties  20. 8

8.3

7.7 Maxi meT)rque [erTi— b Tioae Min SL ouﬁ'} SL40.150hr . P 7 Oomtrol .
64.2 Opti mim Tquenerkaiy] (in. 1%"30"/’?20@' Tan @g‘G s T ey
59.9 Opti mum Gue—H-Ae—ferri—Hiny— - 283
26. 2 h - Unaged 2238 278 2 285 .
1g 5 [C:lél::re] ' at€ ’Ilensr rgtreggrtnh n) 1%/100°C %16754 0 Zgi 0 0a3%g
43.4 ' Monsant ¢ (K§ Igéegl stereq Tra(%”lvark. _ , L
1, 373, 630 Unaged . A9OTABLE » Teéimnol ogi cal550
Eval uation of @%Oygawl’s@&fﬁy St gbi | ;;dl{ﬁﬂ QRubber - \ﬁa:gani zate pertips ‘%&re
Time Mn. .E>L-|(€§’)10 phr - 5L+ 3 phr ' ntrol| - Sanpl e ReferercCe
@o' /[err] HNS 151 CV Unsged 125
287 Modul@s@ 300% 281510¢'é§31$| e Stifengt h 174 1d/ [wer] .
216 (Keg.zm1) 239 » - — S 1 -

Relazed Modulus, - : :

MR 100 (Kg. cm?) 19.1 . 18.1 18.2
‘Dunlop Resilience @20°C. : s
(%) . . 58.4 56.8 59.1
‘Hardness (IRHD) - - - 66.9 66.1 - _ 66.2 .
Mooney V, 56 564 563
| Accelerated ageing - | ' _ | |

| (percentage retention) - - 1day @ 100°C

Tensile Strength 75 83 84

Elongation @ Break 86 18 3

Modulus @ 300% 102 130 142




neutral sulphate in a typical retread formula-
5 tion using a fresh SMR 5L sample was
examined for compound vxsooslty change on

(Kg. [err]O 3d/,, 76 64
68 Unaged 490 510 550 El ongati on @ Break
1d/[err] 420 400 400 (%
3d/,, 180 - 170 170 Unaged: 151
134 125 Modul us @300% cdd/[err] 154
174 . 177 (Kg. [err]) ' 3d Rel axed Modul us, MR 100
(Kg. [err]) ' 19.1 g 18.1 e
18. 2 DBugl op ReS|I|ence[err] (%
58. 4 g 568 188380 iar dness (1 RHD) 8
66.9 66.1 ney [err] '
56 [err] TABLE656 ‘]“QAcceI erated ageing (percent age
r et éntd nn) o : J rla\/m r ef r}iInthl Le. St r?n\ .
75 83 Cur.e'l‘,lmei\gm- 845qu S0 Bailr ol
86 Sa_mple-Reference_ 78 @30 /140 C . 73 us (ZBOOO/J.INS . o CV
102 | Accelerated ageing 130 142 8 . ' ST
1, 3] petcshitage retention) . : 3daysat1®°crABLE 5 (cont| nued) Cure:
Ti ng : St+6—10-|ptm -St+q—t Sontrot STn-p-I—e-ReferenCe _
@[ qr e § _ HNS : o HNS%gccel erjat ed? gei ng [( Pe%entage
r et §Hongfidn @ Break 37days 4t [emg] TengilesiStrerjgth -
26 | 23 24 El ongatign @ Break _ ' S
37 |Modulus@300% 33 31 Motul us @ 300%Tear $trenmgth (|Kg)
35.'Q Tear Strength 34. 1 33.634lgron AdbraskppR (M ] Togsél Qo0 rev.)
0. 147 " OeER e (T da 0. 100 ) 1
Akron Abrasion ' : : L
(ml. loss/1,000 rev.)- - 0.107 0.104 -~ 0.100
Flex Cracking 80 160 1. 150
(Kcs to grade C) 70 180 150
Cut Growth (kcs) 2—4 mm 4.42 4.25 4.50
4—8 mm 8.92 7.88 9.50
| _ 8—12 mm 54.75 5.75 1 15.25
Goodrich Flexometer
(Heat Build-up) , _ :
Starting Conditions Stroke=0.200in. Applied Load=241b.
Temp. (°F)rise after o I
- 25min. 35 230 229 230
Temp. (°F)nseaftr.r TR
' 60m1n 237 - 234 238
| Temp. (°F) sise after | o o
180 min, 260 . 252 265
Dynamic Compression set :
(%) 26.5 23.5 39.1
. EXAMPLE 2, normal storage over a pmod of 75 day's and )
The "use of 0.10 phur. hydroxylarmne for its effect om properties.

Details of formulation, mixing and vulcanisa-
tion. conditions and test results are presented 10
in Tables 6 to 10..



Fl ex Cracking 80 160

150 (Kcs to grade O 70 180

150 Cut Growt h (kcs) 2-4 mm 4. 42 4. 25
4.50 4-8 mm 8.92 7.88 9. 50 8- IZ mm.
54.75 5.75 15. 25 Goodrich Fl exoneter (Heat Buil d-up)
Starting Conditions St roke=0.200 in. Applied Load=24.

| b. Tenp. [err] rise after 25 mn. : g 35' 230
229 230 Tenp. [err] ris r 60 mn. :
237 9 __234 ™. | _ ]__ g'ﬁiﬁ [err] rise after 180 mi r?

260 252- Table 6. 265 Dynam C CorrpreSS| on set (%

26.5 . meuWEmmng and vulcanis@n | EXANikdlenf . and ‘Renacit’ are Registeredor mal

storage over, upgrl od “’Pﬁfﬂdd apd, The e 0. 10 p. h.r. hydroxyl ani ne
for its eft "t echnal. ogmﬁﬁ/ prﬂ@grtlmmn@y&r@}m?ul phate in a typical
retread forlmIFa(Amﬁm ai | s of 45.@r mul4a0i 010, miFtest SGrtAELSLk,Y AAC bbed powder 20 ON
using a fre nsnebl e was t|on condltlonsanébla&tl-eé-t results are

present ed .gg(gn ned for ciﬂpound g%f"é% ~.in Tables 6 to 10.
9 10 Phenyl-B-naphthylamine 1.0 101, 0~ .
9 Tabl e 6. Bowoourkt MOBON, m xi oy and OII C Wicanshitionn "Vul kal ent and
'Renacit' a E‘k%gﬁstered cond}25i ons0.25. 30and 40 minutes at 14Q8Ge Mar ks. For @l at i on
Mx A  Mga Rubber 2% %90.0  100.0 Banbury OCC M xing HAF
(Acarb) 15 Insoluble s 45.0 2.#45.0 250 m nutes: Start clock -add rubber
powder 20 EhQir oxyl ani ne neuts.aal 5.0 - .and bl ack+
oil. Sul phate = _ - TABLEOI 10 2 m nut es: Sweep down
- Raw rubber properties
| _ SMR-5L
iSau;ple Reference e initial 1mth, 2% mths.
Mobngy'VR(ML1+4atloo5C)'}-' ' e . mp 74
Walla PléSﬁdfyUmged(Pu) . e
| Aged, 30°/140°C(P,) 39
PRI% e
‘Accelerated Storage Hardening, Py 76
' AP 36

e



Searic acid 1.0 1.0 3 mnutes: Dunp. 10

Phenyl - [err] - napht hyl am ne 1.0 1.0 Santocure MOR 0.5
0.5 Vul cani sation Vul kal ent A 0. 25 0.25 30 and 40
m Autes at [errJ - _ Z5 Renacit 4 L 0. 25 0.25- —
Dutrex R ) ' 5.0 5.0 15 Insoluble S ' 2.5 '
2.5 ZnO : 5.0 5.0 TABLE 7 Raw rubb'er properties
SMR-5L Sanpl e Reference - initial v 1oemh. [err].
mhs. MooneyVR(M. 1+4at [err]) 68 [err] '
74 Vallacel®l asticity Unaged [err] 1373630 '40 Aged, [err] [err] 16
39 PRI % - : 98 Accel er:at:ed Storage Har deni ng,
Ph 76 AR s 367 - TABLE BABEE Bead conpound:conpoundi ng and :
curing characteri st i cs M X A 7 “Mx B Sanpl.e Reference - \J
SMR- 5L ~ SMR 5L ﬁ@éﬁ@d&rcumﬁ%ﬁd—%mﬁ&h&héﬁd Bak: eﬁa\eaqsu&KW 1..4- 9¥
14.9 Tot al: Engkgy - Consurrptl on. (KV\H) .64 .
0.62 Dunp Tenperature [EIIJ ) i O
Mix A kax‘;’
170 Mooney Vi (IVL 1+4 at [err]) _ ; P
[err] ' gfék%érm_ ch ti i '.Ss"MR'eaSILJ errSWRSL '%.i"}"'
8.1 _ 8.5 TABLE 9 Storage. behavi our of f retread ,orrpound{
i BanburyMlxmg’.DQmﬂsPeak Power (KW) -, 14.9 14. 9

Total Energy Consumption (KWEH) Y 0.62 |

Dump Temperature (°C) e 170 170 .

Mooney Vlsoometer S _

VB(ML1+4at100°C) o 1 964 1 8 .

Scorchtime (min. to5pt. iseat120°C) - | 81 | 85

- TABLE 9

Storage behakur of retread compound

" Control Retread Mix | Hydroxylamine treated -

_ (Mix A) Retread Mix (MixB) « |:
~SampleReference | SMRSL | SMRSL

;Mooney Compound Viscosity
" (ML 144at100°Cy "~

After 1 week : 60 49}

After 2weeks o - 63 _ 50%

After 1 month 66 53

After _24} months , 71 56




Retread M x

Retread M x

Cont r ol Hydr oxyl am ne treated (M x A)

(M x B) Sanple Reference SWVR- 5L SMR- 5L
Mooney Conpound Viscosity (M. _1+4 at [err]) Initial
[err] [err] After 1 week - 60
[err] After 2 weeks 63 [err]
After 1 nonth _ 66- " 53 After [err]
nont hs 71 . 56 TABLE 10 Retread
Conpound- vul canj.sate properties (1) Mx A Mx B Cure Tine Sanple
Ref erence fh _ Mn at [err] 1,373;630: 5L 11
Tensi | e-strength o 30 239 235 [err]
40 243 236 El ongat TORMEI br eak 30
480 47Q.40 . Rettead) Compound—vulcanft R0 pRetisl Hs
30 137. 130 [err] . . 4 40
132 136 DuntopRestrtiemce 1 80— — 63.1
62.4 at [err] | T 40| Cure Time Mah | MR g
Har dness SampleReference 30 | Mim at146°C. p5. 95 . 5.55.8 (I RHD)
40 56— S56—4—fhe—+estts—ptvren—+r—Fables—6—4o 10
show (8 -passes) .{. .1; wat er on. | The: hydroxy}l- that the addition of
hydr oxyl am ne i nhi bi tgtm-6nT ne neutral sul ggate | at exyfz0agula JEst el -
har deni hg of the rubber on storage asf.com batchfwas; firgt. blendgd with
about hal f- 5 paregd—wtirthe—untreatgd—controt—rpbbers—the—port+gn of
the CL/TL bl anket arﬁ“”&-'ﬁg \ﬁq_" Elp smal |'|-Mooney, i ncr gase absefved in the
treated the renmining” a{a'?t portion by 7-1Qopassep 2@k ﬂgn

Modulus |l 30 137 130

" kgiemr? | 40 132 136

Dunlep Resilience 30 63.1 62:4:

at20°C(%) 40.. 63.0 61.6.

Hardoess . - . 30 | 55.9 55,8

(IRHD). - ' 40 - | . 56.6 56.4

The results given in Tables: 6 to 10 show:
that . the addition of hydroxylamine: inhibited
hardening of the rubber on storage as com-

5 pared with the untreated control rubbers. The
small Moeney: increase observed in: the: treated
mixes is accredited to carbon black structuref
gel formation during storage.

EXAMPLE 3:

10  Hydroxylamine. neutral sulphate was added:

as-a. 105/, by weight solution to: natural ribber
latex. and the mixture coagulated -withi 29
by: weight formic acid at: pH 5.2 to form a
masterBatch; Wet coagula: cuplump and. tree.

15 lace:(CL/TL), were: homogenised and.creped -

(8 passes):with: full: water on. The hydroxyl-
amine; neutral sulphate latex coagula: master-
batch . was: first. blended with about half-
portion. of the: CL/TL blanket and: then with
thie_remuining: half portion. by 7-—10 passes
with minimum. washing: The blended: mixture
was then crumbled with castor oil. and dried
fer about 4 hours at 100°C.

This experiment was repeated: using diiffer-
ent. masterbatches and® other conditions.
Details of ‘samples and test results are given
in Table 1%

It is evident from. the: results i Table 11
that addition ‘of hydroxylamiine inhibited
hardening of the: rubber. -

20

25

30



m xes is accredited to carbon bl ack structure/
formati on during storage.

bl ended m xture ge

crunbl ed with castor

oi |

and dried for about 4 hours at [err].

W th m ni num washi ng. The

was t hen

“wETHI 'S experiment was repeated using differ-
and ot her

"sul phate was added
by wei ght solution to natural
are given latex and the mxture coagulated with 2%

formc,acid atpH 5.2 to form a

ent nmst er bat ches

hydroxylanrne I nhibited 15
har-deni ng of the: rubber :
43 -

12 [err]

13 WHAT WE

t her na

vul cani zati.o

deco

A nmet hod as
subst anti al i
solid state
salt thereof

as cl ai ned.i

‘r ubber

N ace(-CL/ TL)

10

EXAMPLE 3

Hydr oxyl am ne neutral

condi tions.
Details of sanmpl es and test

25 as a 10%
resul ts

in”Table 11. by wei ght

|s evi dent fromthe resulzts in TabIe
ditian of®™ o

mere hoanenlsed and-creped “
12
373,

-3

0

1,373, 630 f

n30 . _" .

LAl M
_Tvgi.
1;t;

- as

1y§h

Pl jacd. gt

N
r

b |
N

o g\rgeat t hat -
osition or
ardenlng on. 9.

gk
dmae o

]

pri ses addlng to
-tubber in. the
jacid addition
e-of 2. A method

in the acid
form of wet
nmet hod as el
claim-1 whe
anount of hy

.used is from
10 or 11,

)

i e

dl ai

natural rubber

%meish1me
' 11. A

Falned in either

on

hydr oxyl ani n
wet coagul a

~ TABLE 11

" Viscosity-Stabilised Wet Coagula

:._'1_\_/-10 -

> Rydr
int @

te:(

A

4 coan

ch:

)rp
du

al Frn
2.1 A

S

Is

ra

<.
el

met

ted
g ¢

& el
Ml b

thereof _
3cla|ned in crarm
beell Nt he :

Ifm 2, wherein the
am ne

| 1n13 mhereln

"o/ HINS odt

. total blend: -

0.15

0.20

0.40
9.20

030 -

0.20

0.30

0.40

0.20 _
030
040

" Latex coagula

- -PHNS (paits by wt.)

CL/TL -
(parts by wt.)

100

-

-‘Smnme.

10

11

12

13

14
15

2) Calculationsinvolying CL/TL and latex based 6a Dry Rubber Content.

" Notes:




13. A nethod as cl ai ned

15 the anount of hydroxylam ne used is from
wherein the

inclaim 12, 0.05%to 0.15% by wei ght on the wei ght of
prOpOI’tlon by wei ght of wet—_the rlr\l rubber

coagula to | atex coagul a naster batch is from5. A method as cl ainmed in any
one of 25:75 to 90:10. clains.1 to 4, wherein the rubber is subjected,

14. A nmethod as clainmed in claiml and 50 20 either duri ng or after

adm xture with the substantially as hereinbefore described in

hydr oxyl am ne, {30 an el evat ed terrper aturf:.,363 '

clainmed in cl atm e F , 2

the natural rubber W Th@EsﬁﬂAIM E&-a-te |s dry IDQ°Calgaalnotsw gmdﬂ:suthaﬂ:aldecom
har deni-ng on stor position or vulcanization: takes Ia<""'-t

i
method of ‘any O aes i o:%::z%"‘“g ‘3 &M@i Wfﬁ@e&
6, wherein the iubdwalrulﬂaezrmnedolm hj‘rdi\ﬁyibl)ﬁﬂﬁo IlerExamplez or t

Applicants, in an®ijaedgdditorisslegh 10. A method ﬁ; aﬂleW:Eﬁ'T &
PERKINS, 8. A et gﬁdag:ﬁ%[‘ fg} , v@ﬁ"éh [0 3, whereln dhefa @ewa ent
. te is in the rmof

Agents, the m Xi NEy g@hg ed”out for thodasdmmcd

Court, "30 - to 10 mSnmaghqdrnde:lamdrmlbitheﬂdamSUCIWh&Hﬁtmé Ihdroxylamine is mcorpm-awd

Chancery Lane, ruﬂﬂqlf:éfmr Heg ‘ ] V\Alnﬂcﬂlewgcmgulhdmmpmgtherwf

London, WC2. Pri nfgk e iote d '.1';', '/‘Sb B8F o %&(m efhiod as L

Press, Leami ngton 9pa metfdd 4s cldiudal ih ANAB, Bierdidi e 1 lakk J’ §
Londi)nﬂle\mmt Jof\ Yiyd: isclept es BRY mehabeal in claim 12,

Bui | di ngs, rhxybaminghissih
0.05%, to 0.15%, by weight on the weight of
thedryru ber.
5Amethodasclauned1namyoneof
claims 1 to 4, wherein: the rubber is subjected,

wherein the proportion by weight of wet
coagula to latex coagula masterbatch is from
25:75 to0 90:10.

'20 14. A method as claimed in claim 1 and 50

either durmg or after admixture with the substantially as hereinbefore described in
hydroxylamine, to an elevated temperature. Example 3,
6. A method as claimed in claim 5, wherein 15. Natural rubber when treated to stabilise
rthe:u];'bgrsatural rubber i the solid state is dry it against undesired hardening on storage by
the meth
25 7. A method as claimed in claim 6, wherein od of any one of claims 1 to 14, >
the rubber is mized with the hydroxyla.mme' For the Applicants,
in an internal mixer. STEVENS, HEWLETT & PERKINS,
8. A method as claimed in claim 7, wherein Chartered Patent Agents,
the mixing process is carried. out for from 1 "5 Quality Court,
30 to 10 minutes under conditions such that the Chancery Lane,
London, wWC2.

rubber reaches a temperature which is at least

Prmted for Her Majesty’s Stationery Office by the Courier Press Leamington Spa, 1974,
Published by the Patent Office, 25 Southampton Buildings, London, WCZA 1AY, from
which copies may be obtained.
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