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EASY PROCESSING NATURAL RUBBER* /©, 

M . NADARAJAH AND H . NARANGODA 

SUMMARY 

BY 

The competitive pressures that are applied by the synthetic rubber (SR) industry 
compel the natural rubber (NR) producing industry to plan so that NR is competitive 
in consumer product fabrication. Hot room treatment and premasticalion, which are 
necessary steps in the processing of NR and not SR, can be eliminated by adding to 
field latex a mineral oil which is a physical plasticiser at approximately 11 % on the 
rubber and a peptiser which is a chemical plasticiser at approximately 0 . 2 % or 0 . 3 % 
on the rubber. This could be conveniently done in conventional ribbed smoked sheet 
(RSS) producing factories. The field latex is coagulated and converted to a grade of 
ribbed smoked sheet (RSS) called easy processing RSS.. 

N e a r l y all the N R produc ing countries produce fo r expor t . T h e si tuat ion is 
different f o r synthetic rubber ( S R ) , as on ly abou t one quarter o f the S R produced 
enters internat ional t rade. H e n c e consumer requirements will have to be the de­
termin ing factors in the processing o f N R by produc ing countr ies. A s tyre m a n u ­
facturers consume m o r e t h a n 6 0 % o f N R , it is necessary t o p lan N R processing so 
that latex rubbers can g o in to tyres. A selection o f natural rubber o r synthet ic is 
based no t on marke t price a lone, bu t o n the total cost to the consumer on equivalent 
practical processing terms o r marketab le end use propert ies. B e k e m a (1969) has 
compared the processing steps o f N R w i th that o f S R , f r o m un load ing at the fac tory 
t o d u m p i n g f r o m the B a n b u r y , a n d states tha t N R goes t h rough f o u r ext ra processes, 
viz. c leaning bale surfaces, h o t ' r o o m treatment ( remova l o f crystall isation harden ing) , 
bale cut t ing, and plast icat ing (reduct ion o f viscosity). P a c k i n g o f N R in small 33$ 
k g po ly thene bales has overcome the deficiencies o f bale c leaning and cut t ing. 

W o o d (1952) observed that large permanent increases in M o o n e y viscosity, o f 
the order o f 30 t o 40 uni ts, occurred w h e n freshly prepared r a w o r mast icated rubber 
was stored under condi t ions o f l ow relative humid i t y . C h i n P e n g S u n g (1969) has 
conf i rmed the findings o f Sekhar (1964) that t reatment o f latex w i th h y d r o x y l a m i n e 
hydroch lo r ide (a t 0.15 % b y w t . o n the rubber ) prevents this storage harden ing. T h i s 
rubber , wh ich is called viscosity stabil ized ( C V ) o f M o o n e y viscosity 60 ± 5, cou ld be 
used w i t h o u t plast icat ion. I n the manufac tu re o f C V rubber , careful selection and 
b lending o f latices are necessary. Since there are in Sr i L a n k a clones such as P B 5 6 , 
R R I C 36, W R 1 0 1 , P B 28/50 and T j i r 1, which give accord ing to C h i n P e n g S u n g 
(1969) , rubber w i t h M o o n e y viscosity values o f over 7 5 even after t reatment , the 
manu fac tu re o f C V rubbers f r o m latex, especially when the clones men t ioned a b o v e 
prepondera te , m a y no t be feasible. C V rubber is fetching a p r e m j u m o f several 
M a l a y s i a n cts per. k g over R S S 1 . T h e use o f C V rubber does no t el iminate 
h o t r o o m treatment wh i ch is necessary in cold countr ies because o f the crystall isation 
in the rubber . T h e wor ld 's p roduc t ion o f C V rubber is approx imate ly 1 % o f total 
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Addition of mineral oil 
T h e add i t ion o f a minera l oi l t o latex before coagulat ion t o m a k e a tyre rubber , 

has come in to p rominence recently, even t h o u g h init ial w o r k was done a long t ime 
b a c k ( W e n t w o r t h 1939). T h e N a t u r a l R u b b e r P roducers ' Research Assoc ia t ion 
has stated tha t the add i t ion o f 1 1 % o f minera l oi l o n the d.r.c. t o field latex gives an 
easy process rubbe r w h i c h undergoes little crossl inking o r crystall isation o n storage 
( A n o n 1 9 7 1 ) . T h i s should therefore el iminate b o t h h o t r o o m a n d plast icator 
t reatments. H o w e v e r , this type o f rubber m a y have different f low propert ies f r o m 
tha t ob ta ined b y premast icat ion. 

F a h & C h u a n ( 1 9 7 2 ) have described a process invo lv ing the coagulat ion o f a 
la tex oi l m i x tu re w i th wet c r u m b rubber . Ma lays ia ' s f o r m u l a fo r a tyre rubber is a 
b lend o f 30 latex, 30 u n s m o k e d sheets, 30 field grades and 10 plasticiser (a rubber 
process o i l ) a n d conver ted in to b lock rubber . T h i s rubber is n o w being evaluated 
b y the R R I M i n consumer factories bu t m a y have t o be treated dur ing manufac ture 
w i t h h y d r o x y l a m i n e also to give a viscosity o f 6 0 + 5 . 

Addition of peptising agents 
T h e plasticity o f N R cou ld be reduced b y the add i t ion o f a peptiser wh ich is a 

chemical plasticiser. Has t ings (1939) investigated the incorpora t ion o f emulsions o f 
"pept is ing agen ts " such as th iobetanaphtho l in to latex pr ior t o coagulat ion a n d the 
subsequent sof tening o f the d r y rubbe r induced b y the d ry ing t reatment t o wh ich 
the we t sheet is subjected. I t was s h o w n tha t the temperature used in the d ry ing 
t reatment affected the softness o f the d r y rubber . H e n c e he recommends that the 
strictest cont ro l o f temperature be main ta ined in the smokehouse dur ing smok ing 
a n d hence the m o r e m o d e r n type o f smokehouses w o u l d be able t o d o t h i s n i p r ^ 
efficiently. T h e storage o f rubbe r conta in ing peptisers indicated that a harden ing 
occurred a n d in n o single instance w a s a softening observed. T h i s harden ing is due 
t o storage harden ing . I n V i e t n a m , in the 1950's, a rubber w i th a M o o n e y viscosity 
o f a r o u n d 35 was prepared a n d called F S P 35. T h e agent used t o peptise F S P 35 
rubbe r was either R P A 3 o r Renac i t 4 ( G i g e r , 1952) . 

G i g e r (1953) has fur ther stated tha t incorpora t ion o f the peptiser w i t h the latex 
before coagula t ion and d ry ing gives a rubber w i th i m p r o v e d processing propert ies 
a n d as the M o o n e y .viscosity o f such a rubbe r is m u c h lower than that o f smoked 
sheets, the plast icat ion o f this mater ia l requires less t ime a n d energy. A c c o r d i n g 
t o the N a t u r a l R u b b e r P roducers ' Research Assoc ia t ion , Technica l I n f o r m a t i o n 
Sheet N o . I l l , Socf in & C o . L t d . , K u a l a L u m p u r , M a l a y s i a supplies P las to rub A 
a n d P las to rub B . These are softened natura l rubbers prepared b y the add i t ion o f 
pept is ing agents t o latex pr io r t o its convers ion t o sheet. P las to rub A has less pep­
tiser t han P las to rub B . P las to rub A has a M o o n e y viscosity o f 50, is ready f o r 
c o m p o u n d i n g w i t h o u t prev ious b r e a k d o w n , a n d contains approx ima te l y 0 . 5 % o f 
pept is ing agent. 

Addition of mineral oil and peptiser 
T h e plasticity o f N R cou ld be reduced b y the add i t ion o f .mineral oil wh i ch is a 

physical plasticiser and a peptiser wh ich is a chemical plasticiser. T h e use o n field 
latex o f an a romat ic oil at 1 0 - 1 2 p h r and R P A 3 at 0.1 t o 0.2 p h r a n d coagulated w i th ­
ou t d i lu t ion m a y give a suitable " E a s y process R S S f o r use in the C e y l o n T y r e I n ­
d u s t r y " ( N a d a r a j a h et al, 1 9 7 1 ) . I n the w o r k reported in this paper , b o t h the physical 
plasticiser (a romat i c oi l a t a b o u t 1 1 p h r ) a n d the peptiser (Renac i t 4 , R P A 3 o r 
R e n a c i t 7 a t 0.1 t o 0.3 p h r ) were added t o field latex, wh ich was processed in to R S S 
a n d . its processing a n d vulcanisate propert ies, invest igated. R P A 3 (no rma l grade) 
c o n t a i n s 3 6 . 5 % xy l y l mercaptan. Pre l im inary results o f the investigations i n to the 
prepara t ion a n d propert ies o f the result ing easy processing R S S are discussed in 
this paper . 
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• EXPERIMENTAL AND RESULTS 

T h e minera l oil used in ou r exper iments was R a v o l e n X (h igh a romat ic oi l ) 
obta ined f r o m the C e y l o n Pe t ro leum C o r p o r a t i o n , A paste o f R a v o l e n X was made 
b y dissolv ing 2.5 parts by weight o f coconu t oil fa t ty acid in 100 parts b y weight 
o f R a v o l e n X , and m ix i ng this w i th 1 7 . 5 pa r t s .by weight o f 1 % a m m o n i a solut ion. 
T h e a m m o n i a content o f the slurry is approx ima te l y 0 .15 per cent T h i s paste cou ld 
be added after d i lu t ion w i th an equal v o l u m e o f water to field latex. T h e 
a m o u n t added was such that the oil was a b o u t 1 1 % weight o f the rubber . 

T h e peptisers used in o u r exper iments were Renac i t 4 (z inc pentach loro th io-
phenol ) o r Renac i t 7 (z inc pentach loro th iopheno l + act ivator ) o r R P A 3 (xy ly l 
mercaptan) . T h e peptiser (Renac i t 4 o r Renac i t 7 ) at 0 . 2 % o r at 0 . 3 % b y weight 
o f the rubber was dispersed in the R a v o l e n X before it was made in to a paste. T h e 
use o f a col lo id mi l l o r a h igh speed stirrer is necessary to get a g o o d dispersion. T h e 
R P A 3 was emulsif ied w i t h D u p a n o l O S ( 1 0 R P A 3, 1 D u p a n o l O S , 89 water ) and 
added direct ly t o the latex. T h e approx imate ' d.r.c. o f the field latex was obta ined 
b y the metro lac. A m o r e accurate va lue can be obta ined b y the rap id d rc m e t h o d 
( R u b b e r Research Inst i tute o f C e y l o n , 1970 ) . T h e required a m o u n t o f the oil 
emuls ion was m ixed whi le st irr ing in to the field latex a n d f o rm ic acid added at the 
rate o f abou t 2 g per k g d ry rubber content as a 1 % solut ion. T h i s is app rox i ­
mate ly h a l f the n o r m a l dosage used in pale crepe o r R S S manufac tu re . T h e correct 
dosage o f acid is at the point where bromocresol green ind icator paper w h e n d ipped 
in to the acidified latex gives a yel lowish green co lour ( R u b b e r Research Inst i tute o f 
C e y l o n , 1970 ) . T h e coagu lum is conver ted in the n o r m a l w a y in to R S S a n d is called 
easy processing R S S . 

T h e easy processing R S S obta ined f r o m latex o f clone P B 86 was tested f o r 
minera l oil content b y the acetone extract ion m e t h o d , f o r M o o n e y viscosity a n d f o r 
Wal lace plast ic i ty. T h e results obta ined are g iven in T a b l e 1. 

TABLE 1 

PROPERTIES OF EASY PROCESSING RSS 

Sample Mineral oil content 
by acetone extraction 

Mooney 
viscosity 

Wallace 
plasticity 

Control. 3.4 80 59 

11% oil 12.3 64 44 

11% Oil and 0.2% 
Ren 4 

11.9 67 42 

11% oil and 0.3% 
Ren 4 

10.7 66.5 41 

11% oil and 0.4% 
Ren 4 

li.O 65 40.7 

11% oil and 0.3% 
Ren 7 

10.1 65.5 38 

11% oil and 0.15% 
RPA 3 

11.4 63 37 

11% oil and 0 .3% 
RPA 3 

11.6 60 34 

11 %oU and 0.45% 
RPA 3 

11.4 54 27 
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i n c o m p o u n d i n g easy processing rubber , t w o basic approaches are possible. 
F i r s t l y , easy processing rubber can be treated as 1 0 0 % rubber h y d r o c a r b o n , in wh ich 
case, the presence o f ext ra plasticiser w o u l d be expected to reduce tensile strength 
and m o d u l u s somewhat . T h e degree o f reduct ion o f these propert ies w o u l d depend 
o n the c o m p o u n d a n d the ext ra free plasticiser i nvo lved . T h e easy process rubber o f 
•the N a t u r a l R u b b e r Producers ' .Research Assoc ia t ion ( 1 9 7 0 ) is c o m p o u n d e d accord ing 
t o this app roach . Second ly , the type and level o f plasticiser can be main ta ined at 
the same level as the c o m p o u n d which is practical on ly i f the plasticiser level is greater 
than 10 ph r . 

Ind icat ions are that easy processing rubber replacing premasticated N R plus 
free plasticiser ( 1 0 p h r ) , because o f reduced molecular b r e a k d o w n dur ing m ix i ng , 
can be b road ly equated t o premast icated N R plus 5 p h r free plasticiser. I n ou r 
exper iment we have equated 105 k g o f easy process rubber to 100 k g masticated 
rubbe r and 5 k g o f R a v o l e n X . 
Banbury mixing of easy processing NR 

T h e easy processing R S S was m ixed o n a fac tory scale in. a N o . 3 B a n b u r y ac­
cord ing t o the fo rmu la t i on g iven in T a b l e 2; the m i x i ng schedule is listed in T a b l e 3. 
M i x i n g t imes shou ld .be sufficiently l o n g to ensure adequate dispersion o f the ingre­
dients. I f it is p ro longed m u c h b e y o n d this, the rubber m a y be b roken d o w n t o o 
much and tear strength and tensile strength will suffer. • 

TABLE 2 
FORMULATIONS USED FOR TREAD MIX WITH EASY PROCESSING RUBBER 

Ingredients Normal mix* Easy processing mix 

Masticated RSS 100:0 
Easy processing RSS — 105.0 
Ravolen X 5.0 — HAF Black 45.0 45.0 
Stearic acid 2.0 2.0 
Sulphur 2.3 2.3 
Zinc oxide 5.0 5.0 
Vulcafor BSM 0.3 0.3 
Anti-oxidant (Nonox D) 1.0 1.0 

* In masticating RSS for the normal mix, Renacit 4 at 0.2 phr is used. 

TABLE 3 
MIXING SCHEDULE IN NO. 3 BANBURY 

Time in 
min 

Normal mixing 
schedule 

Mixing schedule 
for easy processing 

RSS 

0 Load masticated RSS Load easy processing • 
RSS 

1 
Add powders (stearic 
acid, zinc oxide, 
accelerator and anti­
oxidant) 

Add powders 

'* Add Black Add Black 

3 

3i-

Dump 

Dump 
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I t was not iced tha t the b lack was incorpora ted better i f the easy processing 
rubber had 0.3 % Renac i t 7 in it than when it was no t used. T h e c o m p o u n d w i t hou t 
the Renac i t 7 h a d to be mil led a few t imes t o incorporate the b lack ful ly. T h e 
su lphur was added immediate ly after d u m p i n g a n d the camelback ex t ruded. T h e r e 
was n o diff iculty encountered dur ing the extrus ion process and the p roduc t had ex­
t rus ion propert ies apparent ly identical w i th those obta ined f r o m a similar c o m p o u n d 
prepared f r o m premast icated rubber . * 

T h e results obta ined o n testing the camelback c o m p o u n d s are g iven in T a b l e 4. 

TABLE 4 

PROPERTIES OF TREAD COMPOUND FROM EASY PROCESSING RSS (A IS WITH PEPTISER (RENACIT 7) AND 
B WITHOUT PEPTISER) 

Time of 
cure at 
143 °C 
in min 

Properties Time of 
cure at 
143 °C 
in min 

Tensile strength 
in kg/cm2 

300% modulus 
in kg/cm2 

Elongation 
at break % 

Permanent 
set 

Tear strength 
kg/cm2 

A B A ' B A B A B A B 
20 286 283 123 98 565 605 29 32 . 114 122 

30 277 286 118 101 548 580 30 34 103 128 

40 262 262 104 . 9 1 560 587 27 29 81 99 

50 274 262 87 90 620 608 26 23 86 81 

80 247 243 98 86 573 535 21 17 77 76 

T h e Wal lace plasticity a n d the M o o n e y viscosity ( M L 1 + 4 ) o f R S S prepared 
f r o m clone P B 86 and f r o m its latex m ixed w i th R a v o l e n X a n d peptiser, and 
after storage fo r abou r t 4 mon ths are g iven in T a b l e 5. I t wi l l be no ted that there 
has been n o increase in M o o n e y viscosity o r Wa l lace plast ici ty. 

TABLE 5 

EFFECT ON WALLACE PLASTICITY AND MOONEY VISCOSITY ON TREATMENT OF NR WITH MINERAL OIL AND 
WITH PEPTISER 

Date of 
manufac­

ture 
Date of 
testing 

Ravolen X 
11.5% . 

RSS with Ravolen X, 
(13.9%) and Renacit 

7(0 .3%) 

RSS with Ravolen X 
(10.2%) and Renacit 

4 (0 .3%) Date of 
manufac­

ture 
Date of 
testing 

Wallace Mooney 
plasticity viscosity 

• 

Wallace Mooney 
plasticity viscosity 

Wallace Mooney 
plasticity viscosity 

8.6.72 22.6.72 

12.9.72 

31.10.72 

41 65 

40 65 

40 65 

35 65 

34 64 

32 62 

37 68 

36 65 

36 65 
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Mill mixing of easy processing NR 

Although mills are giving sway to other more effective mixing equipment, the 
units in operation today are still scheduled to play key roles in the industry. The 
first prerequisite in mill mixing is the formation of a polymer band around the front 
roll and a polymer bank. One of the attractive characteristics of Natsyn 400 (synthe­
tic cis—1, 4-polyisoprene) when compared with NR and other synthetic polymers is 
its rapid breakdown during milling and mixing (O'Mahoney, 1970). QuaUtatively 
natural rubber is tougher and more nervy than polyisoprene especially at tempera­
tures well below 100° C (Bristow et al., 1969). The test for mill breakdown was done 
as given below and the amount of mill breakdown assessed by Mooney viscosity 
and Wallace plasticity determinations at various intervals of time. The milling 
was done on a 6" x 12" laboratory mill with friction ratio 1: 1.4 and roll speeds 22 
rev/min front and 31 rev/min back. 500 g of rubber were used on the full width of 
the roller, at a roll temperature of 70 ± 5°C and at a gap of 1.25 mm (0.05 in.). The 
results obtained for different grades of easy processing NR are given in Table 6. The 
milling behaviour of easy processing rubber is good. Its lower initial viscosity 
enables it to form a smooth band faster than those with higher viscosities. 

TABLE 6 

M I L L I N G B E H A V I O U R O F R U B B E R F R O M L A T E X O F C L O N E P B 86 

Grade of 
rubber 

Time to form 
coherent band 

Mooney Viscosity (M) and Wallace Plasticity (W) 
after milling in min Grade of 

rubber 
Time to form 
coherent band 

1 2 3 4 

M W M W M W M W 

RSS 2 min 20 sec 79.5 53 79 46 78 42 75 40 

RSS + 11% oil '. 2 min 0 sec 63 35 62 33 61 31 54 29 

RSS + 11% oil 
+ 0 .1% Ren. 4 

1 min 40 sec 65 39 67 35 64 33 60 31 

RSS + 11% oil 
+ 0.2% Ren. 4 

1 min 35 sec 65 37 61 33 58 31 50 26 

RSS + 11% oil 
+ 0 .3% Ren. 4 

1 min 50 sec 67 40 63 37 60 32 58 30 

RSS + 11% oil 
+ 0.15% RPA 3 

1 min 20 sec 60 34 58 30 54.5 28 53 28. 

RSS + 11% oil 
+ 0.3 %RPA 3 

50 sec 59 31 56 30 52 27 51 26 

RSS + 11% oil 
+ 0.45% RPA 3 

40 sec 47 25 45 23 43 22 42 22 

Easy processing RSS was made containing approximately 10% Ravolen X and 
0.3% Renacit 4. The Mooney viscosity and Wallace plasticity were.57 and 31 
respectively. This rubber was used on an open mill for making a retread compound 
at Don Somapala Corporation Ltd., Kelaniya, Sri Lanka and it was found that 
premastication could be eliminated, the load on the mill was considerably reduced 
and the hardness of the vulcanised retread equal to their normal product. 
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DISCUSSION AND CONCLUSIONS 

C a r b o n b lack is n o t readi ly incorpora ted in to unmast icated N R . T h e rubbe r 
has first t o be softened b y heat a n d mechanical w o r k i n g (mast icated), a n d the add i ­
t i on o f ca rbon b lack decreases the plastic flow o f the rubber so that , subsequent 
processing such as ext rus ion is affected. N o r m a l extents o f mast icat ion o f N R 
lead t o a b o u t a ten fo ld decrease f r o m the init ial molecu lar weight o f 1 0 s (B r i s tow & 
W a t s o n , 1963). T h e mast icat ion step can be avo ided i f the plasticity o f the N R is 
sufficiently l o w . T h i n b r o w n o r th ick b r o w n crepes o r S M R 20 wh ich are m a d e 
f r o m field coagula are the preferred rubbers i n tyre manu fac tu re , as h igh grade 
rubbers require longer per iods o f mast icat ion t o reach a g iven viscosity. G e n e r a l 
purpose synthet ic rubbers are suppl ied at M o o n e y viscosity levels o f 50 ± 3. F o r 
N R it is suggested tha t a M o o n e y viscosity o f 60 ± 5 is suitable o r a Wal lace plasticity 
b e l o w 40 a n d preferably between 30 a n d 35 as i t breaks d o w n in m i x i n g a n d c o m ­
p o u n d viscosity wi l l n o t be t o o l o w . 

T h e clones recommended f o r large scale p lan t ing i n Sr i L a n k a ( A n o n , 1968) 
w i th their hardness a n d the values o f the M o o n e y viscosity after h y d r o x y l a m i n e treat­
m e n t ( C h i n P e n g S u n g , 1969) are given in T a b l e 7 . M o o n e y viscosity depends o n 
the average molecu lar weight o f the p o l y m e r a n d the extent o f plast icat ion impar ted 
b y the n o n rubbers present in the rubber . 

TABLE 7 

PLANTING MATERIAL RECOMMENDED FOR LARGE SCALE PLANTING IN SRI LANKA 

Gone Hardness Mooney viscosity after 
hydroxylamine treatment 

RRIC 45 Medium 54 

Wagga 6278 Hard — 
PB86 Hard 76 

RRIC 36 Hard 90 

Glenl Soft 54 

. Since the clone P B 86 wh i ch is the most, p o p u l a r c lone p lanted in Sr i L a n k a has 
a M o o n e y viscosity o f 7 6 after h y d r o x y l a m i n e t reatment , it m a y be diff icult f o r Sr i 
L a n k a t o p roduce C V rubbe r o f hardness 55 t o 65 especially because three o f the five 
clones r e c o mmended f o r large scale p lant ing give ha rd rubbers. T h e t reatment 
w i t h minera l oi l ( 1 1 % ) a n d also w i th peptiser m a y enable Sr i L a n k a rubber t o be 
comparab le i f n o t better t o C V rubbers f o r use in the ty re indust ry . Pept isers f unc ­
t i on (B r i s tow & W a t s o n , 1963) b y being radical acceptors f o r mechanochemica l 
scission in co ld mast icat ion o r p romote rs o f ox ida t ive scission at h igher temperatures. 

Processing operat ions are those that c o m e between the init ial mast icat ion o f the 
rubber a n d vulcanisat ion, i.e. operat ions o f m ix i ng , calendering, f r ic t ioning, ex t rus ion , 
m o u l d i n g a n d comb in ing w i th texti le fabrics o r cords. T h e basis o f all these p r o ­
cesses is the flow o r viscous de fo rmat ion o f the rubber , o r m o r e precisely its rheological 
behav iou r (Scot t , 1962) . T h u s f o r instance there exists considerable rheological 
differences between natura l rubber a n d synthet ic c is-polyisoprene. Unmas t i ca ted 
R S S 1 a n d synthetic cis-polyisoprene have comparab le M o o n e y viscosities w h e n 
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measured as usual at 100 -120 ° C , bu t qui te different values are f o u n d at lower tem­
peratures, R S S 1 g iv ing m u c h higher values. Simi lar ly differences are f o u n d in the 
temperature dependence o f ext rus ion pressure under l o w shear condi t ions. Q u a l i ­
tat ively natura l rubber is tougher and m o r e nervy than poly isoprene especially at 
temperatures well be low 100 ° C (Br i s tow et al., 1969). T a b l e 6 shows that the in­
co rpo ra t i on o f peptiser, reduces the nerve o f N R dur ing mil l m ix ing m o r e rapid ly 
than w h e n it is n o t used. 

T h e use o f peptisers wi l l no t on ly assist in the mast icat ion at h igh temperatures 
in the B a n b u r y , bu t wi l l also b y break ing d o w n the nerve assist in processing, especi­
al ly at temperatures be low 100 ° C . R P A 3 causes a certain a m o u n t o f molecular 
weight b r e a k d o w n at smokehouse temperature (app rox . 50 to 60 ° C ) . H o w e v e r , the 
b r e a k d o w n o f the molecular weight o f N R b y R P A 3 at app rox . 100 ° C wi l l be very 
considerable a n d R P A 3 cannot be used as a peptiser in new process rubber 
manu fac tu re , bu t it has been and can be used in R S S manufac tu re . 

T h e economics o f manu fac tu re o f easy processing rubber is impor tan t . Since 
minera l oil is approx ima te l y ha l f the price o f N R , it shou ld be possible to produce 
fo r expor t , easy processing N R w i th 0 . 2 % R P A 3 at approx imate ly the same price as 
R S S 1. A scheme t o increase qual i ty p roduc t ion o f R S S in Sri L a n k a ( N a d a r a j a h 
et al., 1 9 7 2 ) envisages the setting u p b y the G o v e r n m e n t o f the necessary G r o u p 
Processing Centres ( G P C s ) to manufac tu re R S S . T h e manufac ture o f easy 
processing R S S at these G P C s and sending it to a C e n t r a l . F a c t o r y f o r convers ion 
t o b lock rubber is w o r t h y o f invest igat ion as a deve lopment project t o investigate 
whe ther its p roduc t i on in large v o l u m e supp ly and at an economic price is 
possible in Sri L a n k a . " E a s y Processing B l o c k R u b b e r " is a new rubber that has 
to be deve loped, technological ly investigated and its advantages advert ised to the 
consumer . A f t e r the consumer (ma in ly tyre manufacturers) has evaluated it, we 
hope that he w o u l d be prepared to share the economic advantages w i th the producer . 
Sr i L a n k a is a producer o f h igh qual i ty rubber , e.g. R S S 1 and since there wou ld be 
in the fu ture on l y a l imited d e m a n d fo r such a grade o f rubber , it is necessary that Sri 
L a n k a produces a tyre rubber f o r wh ich tyre manufacturers w o u l d be prepared to 
p a y a fa i r price because it is ta i lor m a d e t o suit their requirements. 

Oil extension of easy processing rubber 

N a d a r a j a h (1969) has discussed the use o f oil extended natura l rubber ( O E N R ) -
in passenger car retreads in Sr i L a n k a . I n his w o r k , the practical suggestion was t o 
use the B a n b u r y t o m i x the oil. H o w e v e r , there are in Sr i L a n k a several retreaders 
w h o use open mills f o r c o m p o u n d i n g , and it is n o t possible t o a d d large amoun ts 
o f minera l oil o n the open mi l l . W o r k done b y us at D o n S o m a p a l a C o r p o r a t i o n 
L t d . , K e l a n i y a , Sr i L a n k a has shown that it is possible to add easily mineral oil t o 
easy processing rubber in the c o m p o u n d i n g stage. Whi ls t no rma l m ix ing w i th 
premast icated rubber takes 45 minutes, m i x i ng o f easy processing N R even after 
add ing 10 p h r o f R a v o l e n X fo r oil extension t o o k on ly 25 minutes. 

T h e use o f easy processing R S S is an impor tan t step in the manufac ture o f oi l 
extended natura l r ubbe r c o m p o u n d s o n open mil ls. H o w e v e r , it wil l be necessary 
to add 4 p h r m o r e ca rbon black fo r every 10 p h r o f minera l oil used, to get the same 
hardness. T h e easy.processing rubber t o be used o n open mills m a y be m a d e w i th ­
ou t the peptiser. Because o f its. h igh resilience, N R i f used in new treads o r in 
retreads o f passenger car tyres mus t be oil extended i f it were to be comparab le in 
sk id resistence t o O E S B R . D u e t o the w ind ing nature o f Sr i L a n k a ' s roads and 
the prevalence o f wet condi t ions du r ing a g o o d par t o f the year , every aspect o f 
safety f o r the mo to r i s t mus t be considered and in this respect tyres w i th a m i n i m u m 
tendency to skid are impor tan t . I t is hoped that the Bu reau o f C e y l o n S tandards , 
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Sri L a n k a wi l l consider the impor tance o f oil extension when deciding on 
specifications o f c o m p o u n d s based o n N R f o r use in passenger car treads in Sri 
L a n k a . 
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