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INTRODUCTION 

T h e need f o r modern isa t ion in the N R industry stems fundamenta l l y f r o m 
the compet i t i ve pressures that arc appl ied by the synthetic rubber indust ry on the 
one h a n d , and scientific progress in consumpt ion technology o n the other . W h i l e 
these pressures have been wi th the industry fo r some t ime, a new d imens ion in this 
compet i t i on was in t roduced w i th the discovery a n d deve lopment o f methods o f 
p roduc ing the chemical substitute o f natura l rubber , i.e. c is -1 , 4-po ly isoprene, in 
the test tube. A n effective answer to these compet i t i ve pressures can on l y be f o u n d 
in modern isa t ion o f the agricul tural sector to at ta in cost efficiency a n d cost compet i ­
tiveness and modern isa t ion o f the technological sector to achieve processing efficiency 
and p roduc t compet i t iveness. 

I n the first instance the N R industry accepted the need to at ta in cost efficiency, 
a n d a concer ted effort was m o u n t e d to modern ise the agricul tural sector o f the 
indust ry . T h e mos t successful endeavou r in this regard has been the progressive 
upgrad ing o f genetic mater ia l avai lable f o r replant ing. F r o m materials capable 
o f y ie ld ing 500 — 600 Ib/acre/year , improvements effected b y breeding in m a n y 
p roduc ing countr ies have m a d e avai lable p lan t ing mater ials capable o f sustained 
yields averaging m o r e than 2,000 lb/acre/year. A l o n g w i th this deve lopment , 
sophist icat ions were also in t roduced in p ropagat ion and p lant ing methods , fertil iser 
appl icat ions, disease cont ro l a n d exp lo i ta t ion methods . T w o other ou ts tand ing 
deve lopments are in the pipe line. I refer here to ( I ) the three-part tree comb in ing 
the best characteristics in stock, scion and c r o w n ; (2 ) the cont ro l o f factors gove rn ­
ing latex f low o n tapp ing. T h e fo rmer should ensure heal thy Hevea trees possessing 
sat isfactory h igh y ie ld characteristics by immediate man ipu la t i ve techniques using 
avai lab le genetic mater ia l . T h e latter deve lopment is potent ia l ly no t on ly capable 
o f upgrad ing p lant ing materials a l ready on the g r o u n d , bu t also fo r the first t ime 
p rov id ing flexibility and elasticity in labour product iv i ty and produc t ion . In a 
series o f trials some extending fo r m o r e than 18 mon ths , the new concepts on s t imu­
la t ion a n d exp lo i ta t ion methods were tested wi th the fo l low ing b road indicat ions :— 

( I ) Y ie l ds o f m a n y o f the o lder clones part icular ly on panel C can be doub led , 
e.g. y ie ld levels o f PB 86 and T j i r 1 increased to well over 2,000 lb/acrc/ 
a n n u m ; 

(2) T a p p i n g systems o f reduced intensity can at least mainta in yield levels o f 
conven t iona l tapp ing systems ; 
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(3) Some of the more modern clones, inspite of their already high levels of 
yield, respond to stimulation with corresponding increases, e.g. RRIM 600 
yield increased to over 5,000 lb/acre/annum on panel C ; 

(4) Seedlings have also responded in similar fashion to the new treatments; 

(5) No detrimental effects on the tree have become evident so far, although 
sustained experimentation for a much longer period would be required 
before the general applicability of these preliminary findings can be 
established. 

Some of these biological innovations are yet to be implemented in practice. 
However within the Malaysian context, modernisation in the agricultural sector has 
already begun to pay handsome dividends. The effectiveness of the replanting 
programme, good agricultural practice and discriminating exploitation in the con­
ventional sense, are together increasing substantially the national yield per acre 
per annum. In 1955 with 3-8 million acres under rubber, Malaysia produced 
637,000 tons, while in 1969, 119 million tons were produced from 4-2 million acres. 
In the next five years it is anticipated that West Malaysia alone will contribute at 
least a further 500,000 tons of rubber to total annual production. 

Taking the agricultural improvements as a whole—past, present and imminent, 
the simple consequences of all these will be (I) cost efficiency and cost competitiveness 
of natural rubber can be assured, and (2) appreciably increasing supplies of natural 
rubber will become available in the coming years. This situation is certainly true 
of the Malaysian NR industry and it should also progressively obtain in all other 
producing countries. Against this background, the need and importance of the 
second aspect of modernisation has to be assessed and viewed. Not only has the 
NR industry to withstand existing pressures to retain present markets, it has in fact 
to enhance preferential market acceptability for NR, to ensure the uptake of in­
creasing supplies that will become available in the coming years. 

Before reviewing the progress made in the area of new processing methods, 
it would be appropriate to define requirements and desirable objectives. Two 
factors govern market acceptability. These are : (I) NR presentation must be in 
tune with changes in handling and processing methods dictated by developments 
in transport systems and consumer operations, and (2) NR must remain technologi­
cally competitive in consumer product fabrication and product performance, especi­
ally in those areas of severe service conditions where NR is still the preferred polymer. 
Analysing the position of natural rubber with respect to these two features against 
the situation with regard to synthetics should enable the definition of worthwhile 
objectives. 

REQUIREMENTS, OBJECTIVES AND LIMITATIONS 

Presentation and consumer processing 

Fig. 1 depicts the movements of NR and SR through a consumer process prior 
to compounding and vulcanization. Synthetic rubbers are available in neat small 
compact bales or in pelletised form. They arrive in the consumer factory properly 
wrapped, ensuring maintenance of the clean conditions of the rubber during the 
movement from producer to consumer. Synthetic rubbers have consistent viscosities 
and breakdown characteristics. They do not have to undergo extensive storage 
under cold conditions. Synthetic rubbers are technically graded. 
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A g a i n s t this, N R is supplied in 5 cu. f t /bare back bales, coated wi th talc. I t is 
graded by a complex subjective visual assessment system. N R is var iable in di r t 
contents, M o o n e y viscosities, b r e a k d o w n characteristics and cure behav iour . N R 
necessarily undergoes storage under cold condi t ions at times and crystal l isation 
harden ing occurs. These differences are responsible f o r the extra steps in the 
N R flow char t ( F i g . 1). T h e y consti tute deficiencies which must be overcome. 
T h e changes required to overcome these are :— 

(1) C l ean compact bales po lyethy lene-wrapped ; 

(2) Cons is tent viscosity, b r e a k d o w n and cure characteristics ; 

(3) A b i l i t y to wi thstand low temperature storage w i thou t undue crystal l isation 
harden ing . 
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Product fabrication and performance 

Table 1 compares properties of synthetic cis-1, 4-polyisoprene and natural 
rubber. In product performance NR still retains superiority. However, the lower 
viscosities, coupled with the greater consistency of the synthetic product tends to 
erode this superior position of the natural polymer. 

TABLE l 

GENERAL COMPARISON OF PROPERTIES 

NR VS C1S-POLYISOPRENE 

Characteristic 
Conventional 

natural rubber 
Cis-1,4-polyisoprene 

(high cis contents) 

Viscosity High and variable Low and consistent 

Cure Variable Slow but consistent 

Raw rubber 
oxidisability 

Excellent but variable Inferior 

Product fabrication Satisfactory Superior 

Green strength Excellent Inferior 

Strength properties Excellent Inferior 

Resilience Excellent Excellent 

Compression set Satisfactory Slightly superior 

Intrinsically natural rubber as obtained from the tree is excellent. It is in the 
handling and processing operations subsequent to its emergence from the tree, 
that drawbacks are introduced into natural rubber as presented to the consumer. 
An appreciation of the properties important to the consumer permits adjustment of 
processing operations to ensure better maintenance of the standards. The basic 
properties of importance in this context are :— 

(a) Viscosity — must be low and consistent; 

(b) Oxidisability — must have excellent resistance ; 

(c) Cure characteristics — must be consistent and fast without tendency to 
scorch ; 

(d) Diluents and contaminants — must be minimal. 

Limitations of conventional methods 

The conventional methods of processing latex and field coagulum into dry 
rubber for shipment have evolved around the visual grading system. The grading 
system, which is complicated and subjective, imposes serious limitations to processing 
adjustments. These are :— 
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(1) Rubber must be in a form enabling visual assessment ; 

(2) Must be free from bubbles and blisters, requiring dilution of latex prior 
to processing and long cumbersome drying operations; 

(3) Technical standards are not available to ensure consistency in basic techno­
logical characteristics ; 

(4) Marketing and trading operations have been designed around this system 
of visual grading, and changes in processing and grading can only be sus­
tained by some reorientation in the attitudes and practices of the market 
operators. 

THE ORIGINAL SMR SCHEME 

It was in the light of all these factors that Malaysia initiated two major develop­
ments in 1965. The first of these was the introduction of the SMR scheme for 
presentation and grading. The scheme provided uniform standards for technically 
grading rubber and imposed certain requirements with regard to size of bales and 
packaging. Right from the outset, it was accepted that the scheme only provided 
the initial basis for the change over from visual assessment to a technical form of 
assessment. Experience and consumer reactions will progressively dictate the 
modifications and refinements that must be absorbed. The basic scheme as launched 
(Table 2) received considerable publicity and is well known. 

TABLE 2 

SMR GRADING 

Constituent SMR 5L SMR 5 SMR 20 SMR 50 

Dirt, % wt 0 0 5 0 0 5 0 20 0-50 

Ash, % wt 0 5 0 5 1 0 1-5 

Copper, ppm 8 8 8 8 

Manganese, ppm 10 10 10 20 

Nitrogen, % wt 0-7 0'7 0-7 0-7 

Volatile matter, % wt t o 1 0 1 0 1 0 

•Colour Good ADS 
standard — 

* PRI—screening level 65 65 50 40 

•Producer screening levels for grading with no consumer guarantee 

NEW PROCESSING METHODS 

The second development initiated in 1965 was the change over of processing 
methods. With technical grading and presentation standards available, the restric­
tions imposed by visual grading no longer applied. The requirement, simply stated, 
is to develop suitable methods to convert latex and field coagulum into a form amen­
able to efficient drying, compacting, testing, and shipment. Producers from many 
countries have participated in the overall development of new processing methods. 
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Processing operat ions have come to be described by house names, t rade names, 
mach inery emp loyed etc. and this has added m u c h to the con fus ion that exists and 
has in some respects detracted the consumer f r o m appreciat ing the fact that all 
these processes have u n i f o r m c o m m o n objectives and technological s tandards. 
It is no t m y intent ion in this presentat ion to add to this con fus ion . H o w e v e r , it 
w o u l d be appropr ia te to describe the latest techniques in opera t ion at each stage o f 
processing and in respect o f latex and coagu lum mater ia l . 

Bulking 

B u l k i n g tanks u p to 900 gal capaci ty have been used in R S S produc t ion 
f o r m a n y years. I m p r o v e d homogene i t y is required fo r technically specified rubbers 
and bu lk ing tanks up to 6,000 gal o r one day 's t h roughpu t arc n o w in use. T h e 
need fo r efficient bu lk ing and m ix i ng canno t be over -emphas ized especially in the 
p roduc t ion o f rubbers w i th contro l led a n d specified propert ies. T h i s applies even 
m o r e w h e n the start ing mater ia l fo r processing is field coagu lum. 

Coagulation 

T h i s is effected b y one o f several me thods . T h e coagulant m a y be the con ­
vent ional fo rm ic acid a t a p H ranging f r o m 4 - 8 to 5 -2 . A l t e rna t i ve acids that 
can be used include acetic acid or phosphor ic acid. Coagu la t i on m a y also be achieved 
th rough bacterial act ion either natura l ly o r modi f ied by the addi t ion o f substrates. 
T h e fo rmer is k n o w n as " au tocoagu la t ion " and the latter " assisted biological 
coagu la t i on " . T h e par t icu lar process o f coagu la t ion used influences t o some 
appreciable extent propert ies such as viscosity, ox ida t i on resistance and cure rale. 
T h i s is exempl i f ied in T a b l e 3. In practice, acid coagulat ion a t p H 5 — 5-2 and 
field D R C produces a rubber w i th propert ies similar to R S S and has been adopted 
as the mos t popu la r m e t h o d in M a l a y s i a . 

T A B L E 3 

EFFECT Or COAGULATION CONDITIONS ON PROPERTIES 

Method Raw Mooncy 
viscosity 

PRI TC strain 
% 

Formic acid 
coagulation at field DRC 

65 100 70 

Coagulation at 15% DRC 59 98 101 

Natural coagulation + 24 hours 
maturation in air 

83 67 54 

Natural coagulation + 24 hours 
soaking in water 

78 46 57 

Assisted biological coagulation 74 94 57 

A p a r t f r o m the m e t h o d o f coagu la t ion , the equ ipment used f o r coagulat ion 
can va ry . T h e convent iona l part i t ioned tanks (o r larger models) arc appl icable 
in the ma jo r i t y o f processes. Special coagu lum tubs (M iche l in type) o r tiled concrete 
tanks have a lower capital cost bu t require addi t ional cut t ing equ ipment or macerat ing 
rolls. T h e y are being installed in large factories. 
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Size reduction 

T o reduce the coagulated latex in to granules m a n y types o f machines have been 
t r ied. T h e y include :— 

(i ) C r u m b l e r s : These are basically crepers and the crumbs arc f o rmed 
due to the presence o f a c rumb l ing agent (e.g. castor oi l) in the latex 
coagu lum o r on the crepe feed. N o r m a l l y the coagu lum is passed fou r 
t imes th rough the c rumbl ing rolls to obta in a fine c r u m b . 

(i i) C r e p e r - h a m m e r m i l l s : H 'ammermi l ls have not p roved satisfactory a lone 
fo r processing latex coagu lum but give g o o d results when the feed material 
is pre-creped. A l t h o u g h the use o f a single creper-hammermi l l is possible 
there are some advantages in mul t ip le passes. W h e n a crumbl ing agent 
is also used, the result ing c r u m b has the advantage o f easy handl ing w i thou t 
massing. T h i s comb ina t ion is becoming increasingly popu la r in Ma lays ia . 

(i i i) Pclletisers : These are based on the same principle as minc ing machines. 
A few are still being used on latex coagu lum wi th o r w i thout pr ior creping. 

( iv ) G r a n u l a t o r s : These consist o f a n u m b e r o f rotat ing blades (usual ly 
three) passing stat ionary blades. T h e granulated rubber passes ou t 
t h rough the b o t t o m o f the machines th rough a screen. These are satis­
factory fo r careful ly aged latex coagu lum obta ined by biological coagu­
la t ion. U n e v e n and slow dry ing is often experienced wi th acid-coagulated 
feed. Pre-mi l l ing o r pre-creping helps to overcome this d ry ing p rob lem. 

(v ) C repe r - sh redde r : Shredd ing mills are similar to creping mills bu t wi th 
m u c h higher roll speed rat io (e.g. 30 : 1 ) . In some instances the slow 
speed roll is replaced by a stat ionary plate, which a lmost changes the 
machine to a type o f granu la tor . Shredders are not used at present fo r 
latex coagu lum processing. 

T h e processes b y themselves d o very little to influence the propert ies o f rubber . 
T h e specific m e t h o d used is determined b y the type and nature o f coagu lum to be 
processed a n d to some extent b y the equ ipment a l ready ava i lab lcdur ing the change­
ove r . T w o factors have howeve r emerged in the course o f experience. T h e first 
is the versati l i ty o f a creping opera t ion as a prc- t reatment step and the second the 
inf luence o f the small add i t ion o f castor oil on the handl ing o f wet c rumbs. • C o n ­
sumer expsrience w i t h c r u m b conta in ing this small a m o u n t o f castor oi l , indicates 
that crystal l isat ion is slower in the final rubber when stored at l ow temperatures, 
thereby reducing the per iod o f " ho t hous ing " necessary p r io r to use. 

Drying 

D r y i n g operat ions fo r all the new process methods are basically similar. T h e 
R R 1 / G E C dryer p roduced in 1965 on the basis o f w o r k by the R R I M , reduced the 
d ry ing costs to one quar ter o f the cost o f other systems then in use. T h i s system 
using a h igher h u m i d i t y in the first stage, has been adopted b y most dryers n o w used. 
T h e ma jo r i t y o f dryers operate deep bed systems wi th air f low th rough the bed at 
tempsratures up to 1 1 0 ° C and at a speed o f 7 0 — 150 f t /m in . C o n t i n u o u s bel t -dry ing 
has appsared on the scene. T h i s technique requires fur ther improvemen t before 
it can be general ly appl icable. D r y i n g t ime is dictated by the nature and size o f the 
c o m m i n u t e d mater ia l rather than the specific d ry ing system used. T w o rubber 
propert ies wh ich can be inf luenced by the dry ing process are viscosity and ox ida t ion 
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resistance. Excessive heating of dry particles can cause oxidation. Drying time 
will also influence the extent of natural hardening or crosslinking through the alde­
hydic groups in rubber. 

The Malaysian industry uses most of these processes. The present rate of 
output for new process rubbers represents approximately 20% of total dry rubber 
shipped. Table 4 shows the increase in various SMR grades during the five-year 
period. 

T A B L E 4 

N E W P R O C E S S S M R S H I P M E N T S 1965—1970 
(in long tons) 

Year 5L CV LV 5 20 50 Total 

1965 249 — — 234 223 6 712 

1966 2,921 419 66 2,807 2,342 20 8,575 

1967 8,242 2,060 160 6,292 6,731 92 23,577 

1968 17,534 8,242 1,725 11,797 23,005 19,401 81,704 

1969 19,250 15,015 4,003 22,437 58,383 19,629 138,717 

Jan — June 
1970 

10,527 10,489 2,196 12,754 48,427 11,718 96,471 

Field coagulum 

In addition to size reduction and water removal, field coagulum must be 
efficiently cleaned and blended. Thus, the final processing can often be similar 
to that detailed for latex coagulum, but the pre-treatment will be dictated by the 
state and nature of the raw material. Large lumps require initial cutting or milling 
on heavily grooved rolls ; almost dry rubber must first be reduced in size, perhaps 
by a high powered macerator ; clean cup lump may only require a simple granulation 
to lower the dirt sufficiently. 

In the past too much emphasis has been placed by some producers and equip­
ment manufactures on reducing the cost of cleaning and blending. Shearing the 
rubber in a creper produces a rubber that dries evenly ; a hammermill removes 
dirt more efficiently ; but a combination of these two steps have proved efficient 
both in laboratory trials and factory operation. This is illustrated in Fig. 2. An 
almost dry mixture of tree lace and cup lump containing bark and other natural 
contaminants was passed several times through a creper-hammermill. Samples 
were taken during processing, dried under standard conditions and tested for dirt 
and volatile matter. Fig. 2 shows that three passes would be sufficient to reduce 
the dirt to the SMR 50 level, but excessive VM and white spots would be encountered. 
Increasing the number of passes to eight gives more even and rapid drying and 
lowers the dirt to the SMR 20 level. Differing source materials would necessitate 

-extensive bulking for uniformity. Storing prior to processing, washing and machin­
ing have direct influence on the ultimate properties. Attention to proper bulking 
and mixing in comminuted form, after creping, would ensure consistency as indicated 
in Fig. 3. Fig. 3 shows dirt distribution with and without proper attention to mixing 

un the comminuted state. 





I 

0.04 

INITIAL DISTRIBUTION 

AFTER PROPER BLENDING 
AND PROCESSING 

0 .08 0 .12 

DIRT CONTENT (% Wt) 

0 .16 0 .20 

3. Effect of proper blending on the frequency of dirt distribution at one remilling factory. 
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STATISTICS ON NEW PROCESSING FACILITIES 

T h e r e are at present 82 factories equ ipped w i th new processing facilities in 
W e s t M a l a y s i a a lone ; three factories are in opera t ion in E a s t M a l a y s i a . M a n y 
m o r e are under const ruct ion o r o n the d raw ing b o a r d . W i t h ove r 50 % o f M a l a y s i a n 
p r o d u c t i o n emana t ing f r o m smal lholders, f ou r central factories have a l ready been 
established to deal direct ly w i t h smal lho lder rubber . I t is ant ic ipated that m a n y 
m o r e o f these central factories wi l l come in to be ing in the com ing years. , 

ADHERENCE TO SPECIFIED STANDARDS 

I t is o f the u tmos t impor tance to establish the genuineness o f the guarantee 
beh ind a technical g rad ing scheme. T h i s requires a n independent au thor i t y w i t h 
adequa te facilities f o r testing, inspect ion a n d legal powers to cont ro l sh ipment under 
the g rad ing scheme. P r o d u c t i o n standards wi l l certainly have to be higher than the 
guaranteed levels. T h e S t a n d a r d M a l a y s i a n R u b b e r Scheme has the fo l l ow ing 
features 

( 1 ) T h e M a l a y a n E x p o r t Reg is t ra t ion B o a r d w i th legal con t ro l ove r licences 
a n d s h i p m e n t ; 

(2 ) T h e R u b b e r Research Inst i tu te o f M a l a y a w i th ful l cont ro l ove r technical 
superv is ion o f S M R standards a n d testing. 

Techn ica l con t ro l a n d testing are carr ied ou t b y the R R I M t h rough (a) a n in­
spectorate f o r spot checks, (b) central testing laborator ies, (c) a p p r o v e d commerc ia l 
laborator ies, a n d (d) a standards l abo ra to ry . 

T o enable producers to meet the standards a n d solve d a y - t o - d a y processing 
p rob lems, the Inst i tute has imp lemented ( 1 ) t ra in ing schemes fo r factory managers 
o n processing and f o r supervisors o f testing laborator ies, (2 ) an adv isory service 
locat ing processing instructors strategically t h r o u g h o u t W e s t M a l a y s i a . These 
features are impo r tan t a n d mus t be enlarged w i th increased p roduc t i on to ensure 
the main tenance o f s tandards. F i v e years o f experience has established the need 
a n d effectiveness o f these cont ro l measures. 

FUTURE CONSIDERATIONS 

T h e successful launching o f a technical specification scheme a n d the establ ishment 
o f new processing facilities canno t b y themselves effect modern isa t ion as def ined 
earl ier. These steps have on ly r e m o v e d the inhib i t ing factors a n d opened the d o o r . 
T h e y permi t a m o r e mean ing fu l app roach to the chemical and physical aspects 
o f processing so as to impar t the r ight balance o f technological characteristics in a 
u n i f o r m a n d consistent manne r . T h e specifications o n dir t , volat i le mat te r , ash, 
n i t rogen, copper a n d manganese, a r o u n d wh ich the S M R scheme was init ial ly 
fabr ica ted, have w i th the change ove r o f processing methods , become simple, easy 
targets t o a t ta in . A t t e n t i o n is n o w required to the more impor tan t ref inements 
such as (a) con t ro l o f technological characteristics at desired levels, (b) un i f o rm i t y 
a n d consistency, (c) v o l u m e p roduc t i on o f types and grades at tuned to consumpt i on 
d e m a n d , a n d (of) p roduc t i on o f ta i lo r -made natura l rubbers to meet specific a n d 
special requi rements. T h e possibilities o f achieving these objectives are discussed 
be low . 

Control of technological characteristics 

T h e technological characteristics o f impor tance to consumers are hardness 
( M o o n e y viscosity o r Wal lace plast ic i ty), oxid isabi l i ty a n d cure. A l l these are 
apprec iab ly inf luenced b y the physico-chemical changes invo lved dur ing processing. 
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A n unders tand ing o f the l ikely reactions a n d the factors inf luencing these reactions 
w o u l d enable s tandard isat ion a n d con t ro l o f processes to be achieved. E x t e n s i v e 
i n f o r m a t i o n is a l ready avai lable b u t m u c h o f this is scattered in l i terature and has 
n o t been deve loped in the con tex t o f the changes in processing operat ions, wh ich 
are n o w tak ing p lace. 

M o o n e y viscosity depends o n the average mo lecu la r weight o f the p o l y m e r 
a n d the extent o f plast ic isat ion impar ted b y the non- rubbers present i n the rubber . 
T h e M o o n e y viscosity can va ry considerably between rubbers f r o m different clones 
as s h o w n in T a b l e 5. F u r t h e r var ia t ions m a y be caused b y the presence o f microgel 
i n the latex. T h i s effect is p r o n o u n c e d w h e n trees are first b r o u g h t in to tapp ing o r 
w h e n rested trees are t apped . 

M o s t estates a n d smal lhold ings h a v e a m i x tu re o f clones. T h e p lant ing mater ia ls 
are chosen pure ly o n the basis o f y ie ld a n d other secondary biological characteristics. 
T o achieve consistency in viscosity levels, bu l k i ng a n d b lend ing operat ions are 
necessary t o offset the c lonal var ia t ions in respect o f this p rope r t y . 

T w o types o f reactions m a y then impar t var iabi l i ty , i.e. a n ox idat ive react ion 
a n d a non-ox ida t i ve react ion. Cons ide r ing the ox ida t i ve react ion first, it mus t be 
recognised that all operat ions concerned w i t h col lect ion a n d processing o f latex 
a n d held coagu la are carr ied ou t in the presence o f air . T h i s cou ld lead t o react ion 
o f rubber w i t h o x y g e n , result ing in hyd ro -pe rox ida t i on . S u c h hyd ro -pe rox ida t i on 
prov ides act ive centres in the rubber t h r o u g h wh ich crossl inking o r degradat ion 
o r b o t h m a y take place, depend ing o n the condi t ions ob ta in ing . T h e var ious possi­
bilities under dif ferent cond i t ions and t reatments are s h o w n in T a b l e 6. 

TABLE 5 

MOONEY VISCOSITY/WALLACE PLASTICITY OF CLONAL RUBBERS 

Clone 
Mooney 
viscosity 

Wallace 
plasticity Clone 

Mooney 
viscosity 

Wallace 
plasticity 

RRIM SOI 38 23 GT I 73 46 

RRIM 513 84 53 LCB 1320 75 55 

RRIM 607 86 54 PB 5/51 94 62 

RRIM 612 66 44 PB 86 82 51 

RRIM 600 70 51 PB 5/63 93 60 

RRIM 605 64 43 PB 28/59 92 60 

RRIM 623 74 53 Ch 30 80 55 

RRIM 701 57 36 AVROS 1349 100 67 

AVROS 1734 71 50 

RRIC 5 56 32 PR 253 54 33 

RRIC 7 90 59 PR 261 87 56 

RRIC 36 99 66 PR 255 86 58 

RRIC 41 79 51 PR 107 68 40 

RRIC 45 58 41 PR 251 71 45 
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T A B L E 6 

INFLUENCE OF HYDRO -PEROXIDAT10N OF LATEX 

Crosslinking conditions Degradation conditions 

1. Storage as latex in closed systems 

2. Presence of active reducing substances 

3. Presence of certain types of amino acids 

4. Addition of tetra-ethylene pentamine or 
other active polyamines 

1. Excessive hydro-peroxidation 

2. De-activation of reducing substances 

3. Immediate processing and drying at 

high temperatures 

4. Presence of metal ions 

5. Excessive washing—leaching out anti­
oxidants 

H y d r o - p e r o x i d a t i o n o f latex is f avou red b y a m m o n i a t i o n o f latex in the field. 
F o r m a l i n t reatment leads to inact ivat ion o f reduct ion act ivators. I n n o r m a l s tandard 
cond i t ions o f latex col lect ion a n d t reatment in the fac tory , howeve r , significant 
h y d r o - p e r o x i d a t i o n o f latex rubber does n o t occur t o p rov ide a n y p rob lems in this 
respect. T h e possibi l i ty o f such reactions tak ing place either in latex o r field coagu­
l u m canno t , o n the o ther hand be ignored, w h e n inst i tut ing changes in hand l ing 
opera t ions a t tuned t o new processing me thods . T a b l e s 7 a n d 8 show the role o f 
h y d r o - p e r o x i d a t i o n in no rma l a n d aerated latices respectively o n M o o n e y viscosities 
a n d ox id isabi l i ty . T h e influence o f added tetra-ethylene pen tamine is similar to the 
wel l k n o w n pe roxam ine system o f crossl inking na tu ra l rubber . 

TABLE 7 

EFFECT OF TEP (TETRA-ETHYLENE PENTAMINE) ON 

VISCOSITY/PLASTICITY OF LATEX CREPES 

Treatment 
Mooney 
viscosity 

Williams plasticity* 
D10 

Treatment 
Mooney 
viscosity 

Normal After ageing at 
100°C for 48 hr 

Control 78 4-4 1-3 

0-5% TEP on 
DRC 87 4-6 2-8 

Williams D10 measurements are no longer in operation. 
Ageing tests now use Wallace plasticities. 
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TABLE 8 

EFFECT OF TEP TREATMENT AND STORAGE ON VISCOSITY/ 
PLASTICITY OF 172 HOURS AERATED LATEX FILMS 

Treatment 
Mooney 
viscosity 

Gel% 

Williams plasticity 
D10 

Treatment 
Mooney 
viscosity 

Gel% 

Normal After ageing at 
100°Cfor48hr 

Control 70 18 3-2 liquid 

0-5% TEP 75 40 3-2 3-9 

One week's storage of aerated 
latex in a closed system 101 — 4-4 2-7 

Four weeks' storage of latex as 
above 

108 — 4-6 4 1 

The non-oxidative reaction is initiated by abnormal groups (aldehydic and 
•aldehyde condensing) in rubber. The essential reaction is one of crosslinking on 
storage. While part of the reaction takes place on processing and drying, the cross-
linking process continues on dry rubber storage. The addition of mono-functional 
•carbonyl reagents to latex inhibits the crosslinking reaction, while bi-functional 
reagents effect the crosslinking almost immediately. These reactions are now 
well known and the use of hydroxylamine hydrochloride to produce constant viscosity 
(CV) rubbers is well established. Malaysian production of CV rubbers annually 
amounts to 25,000 tons at present. While it is desirable to have all rubbers with 
viscosities that do not change on storage, additional chemical cost of treatment 
and consumer price considerations necessitate a gradual change over. In the interim 
period, consumers have established in respect of new process rubbers, advantages 
in obtaining rubbers that leave producing factories at uniform, low viscosity levels. 
This is particularly true of rubbers from field coagulum. 

The non-oxidative factors that contribute to changes in initial viscosity therefore 
.also assume importance. All these changes are governed largely by pH conditions 
of coagulation and/or storage. Table 9 shows the influence of pH on the initial 
Wallace plasticity of latex films. The Table also gives Wallace plasticities after 
storage hardening. The pH of latex was altered by the addition of formic acid or 
XOH to attain the desired levels, prior to filming. 

TABLE 9 

EFFECT OF pH OF LATEX ON PLASTICITY/PRI BEFORE 
AND AFTER STORAGE HARDENING 

pH Control PRI 'Storage hardened PRI pH Wallace plasticity PRI Wallace plasticity PRI 

4-8 42 105 92 70 
5 0 42 110 91 71 
5-5 54 96 98 72 
6 0 53 94 98 67 
6-5 53 91 96 70 

1 0 0 63 83 98 67 
10-5 72 56 99 55 
11-5 74 43 95 52 
12-0 75 34 92 50 

•Storage hardening carried out by heating Wallace pellets at 
140°F over PiOi in vacuum for 48 hr. 
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Alkaline conditions favour the aldehyde condensing reactions. A further 
factor that may be involved is the hydrolysis of proteins providing suitable amino 
acids capable of effecting crosslinking. The uniformity of the hardened values 
under all pH conditions confirm the concept that non-oxidative hardening is a 
continuing process through processing, drying and subsequent storage. Retention 
of initial viscosity levels are on this basis favoured by storing field coagulum under 
acid conditions. Storage in water or under alkaline conditions introduces changes 
in viscosities both oxidative and non-oxidative. In the case of latex, coagulation 
with acid at pH levels below 5 favours lower viscosities, while higher level or auto­
coagulation favours increase in viscosity levels. Table 10 shows in summary form, 
some of the conditions favouring higher or lower viscosities. 

TABLE 10 

Higher initial Lower initial 
viscosities viscosities 

pH 5 > pH < 5 

Bi-functional carbonyl Mono-functional 
reagents carbonyl reagents 

Dry storage Wet storage 

Ammonia preservation Formalin preservation 

Oxidizability (PRI) 

The plasticity retention index is a measure of oxidisability of the rubber. This 
property indicates not only the storage quality of the rubber, it also provides inform­
ation on the breakdown characteristics of the rubber in a consumer factory. Latex 
rubbers, as obtained from the tree, display excellent resistance to oxidation. This 
situation may deteriorate either by leaching out of antioxidants, or by the presence 
of pro-oxidants. Imbalances in antioxidant, pro-oxidant contents may result from 
pH of coagulation, syneresis of serum, adulteration with metal ions, or even perhaps 
by changes in non-rubbers during excessive periods of wet storage. Hydro-peroxida­
tion of latex rubber or field coagulum will, of course, have a determining role in 
the context of such imbalances in the rubber. The PRI values given in Table 9 
for the films, both in the hardened and unhardened states, demonstrate the following 
features :— 

(a) Under normal conditions NR is excellent in oxidation resistance ; 

(b) Considerable changes can occur due to processing conditions ; and 

(c) Hardened films in all cases show an apparent drop in PRI, although aged 
Wallace plasticities in some cases at least are higher than the unhardened 
control values. 

The last feature is important to appreciate in the context of a guaranteed PRI 
level. In normal storage, however, such extensive hardening does not occur, but 
changes in PRI due to normal storage hardening may represent a drop in PRI of 
ten units. Some of the conditions in processing favouring low or high resistance 
to oxidation are given in Table 11. 
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T A B L E 11 

High PRI Low PRI 

Phosphoric acid 

Coagulation pH> 5 

Storage of coagulum 

Storage or agitation of 
ammoniated latex in air 

Coagulation pH < 5 

Storage of dewatered coagulum 

Oxalic acid 

Metal ions (Cu, Mg, Ca, etc.) 
fe> Mi .o 

Certain amino acids 
(glycine, alanine) Excessive washing V 

Reduction activators 

Cure 

Cer ta i n non- rubbers accelerate vu l can iza t ion , a n d the var iable incorpora t ion 
o f these non- rubbers influence cure characteristics o f the final rubber . I t is also 
wel l k n o w n that p H o f coagu la t ion , type o f coagu lant used, d i lu t ion o f latex p r io r 
t o coagu la t ion , ma tu ra t i on o f coagu lum a n d wash ing o f wet comminu ted particles 
have appreciable influence on this p roper ty . T h e influence o f these and some other 
factors have al ready been discussed earlier ( T a b l e 3). 

I n the contex t o f these observat ions a n intell igent approach in the di rect ion 
o f processing chemistry shou ld easily achieve the desired degree o f cont ro l in the 
relevant technological features. ,̂ 

Uniformity and consistency 

T h e mere cont ro l o f the impo r tan t technological characteristics a t the desired 
levels does n o t a lways const i tute un i fo rm i ty and consistency f r o m the purchasers ' 
v iew po in t . T h e adage " j us t i ce mus t no t on ly be d o n e , bu t mus t be seen to be 
done " also applies here. A n excellent p o l y m e r w i t h the desired level o f propert ies, 
when presented in a f o r m showing (a) t h e ' p l u m p u d d i n g ' effect or (b) ' psychedell ic ' 
colours o r non -homogene i t y in appearance does very little to enhance m a r k e t accept­
abi l i ty. A d m i t t e d l y w i th technical grad ing in the scene, co lour does n o t represent 
qual i ty , bu t non -un i f o rm i t y in co lour w i th in and between bales is den igra tory to the 
produc t a n d is b o u n d t o cause suspicion a n d negat ive att i tudes. N o technical 
specification can legislate rules to achieve the standards required in this respect. 
Producers m u s t a d o p t a ' miss ionary a p p r o a c h ' towards ar r iv ing a t a satisfactory 
level. T h i s m u s t include extensive bu lk ing and adequate m i x i n g and processing, 
part icular ly w i th regard to field coagu lum. E a c h step o f t ransi t ion o f rubber between 
the tree a n d the final pallets m u s t be contro l led a n d treatments in t roduced where 
necessary to ensure that standards are ma in ta ined . Ce r ta i n producers in M a l a y s i a 
w o r k i n g to t ighter house specifications in direct contact w i t h consumers, have 
achieved un i fo rm i ty and consistency in initial Wal lace plasticity, P R I , the S M R 
standards a n d un i fo rm i ty in appearance even in respect o f field coagu lum. T h i s 
at t i tude o r app roach mus t pervade the p roduc ing scene. 



228 B. C. SEKHAR 

Volume production of types and grades attuned to consumption demand 

T h e change over o f processing methods under the technical grad ing scheme 
requires a review o f grades in respect o f consumer end-uses. J n the convent iona l 
g rad ing a n d processing system, consumers have largely concentrated o n part icular 
grades fo r specific areas o f use on the basis o f a balanced considerat ion o f qua l i ty — 
price interact ion. T h i s has largely mean t that the top qual i ty latex rubber , i.e. 
R S S 1 is on ly marg ina l ly used in the t ranspor tat ion sector. T h e lower grades o f 
R S S and the b r o w n crepes are preferent ial ly consumed. W i t h well over 6 5 % o f 
total N R consumed by the t ranspor ta t ion sector, the source materials fo r the new 
process grades assume impor tance . U n d e r the S M R scheme, the tyre manufacturers 
have concentrated o n S M R 20 and S M R 50. B o t h these grades are produced 
largely f r o m cup lumps, tree lace or other forms o f field coagu lum. A d m i t t e d l y 
in certain remil l ing factories, of f -grade wet sheets, cl ippings etc. are also p ropo r t i on ­
ately m ixed in. T h e increasing n u m b e r o f new process central facilities is b o u n d 
to change this pat tern . O t h e r factors also m a y impinge o n this picture. These 
are :— 

(a) P o l y b a g col lect ion when this becomes practicable ; 

(b) H igh -y ie ld ing clones a n d new exp lo i ta t ion systems tending to produce 
greater quanti t ies o f cup l u m p mater ia l ; 

(c) Processing efficiency tending to convert all latex rubbers in to the highest 
grade under the technical g rad ing scheme. 

T h e vagaries o f a c o m m o d i t y marke t , coupled w i th fluctuating differentials in 
the price o f convent iona l grades, in t roduce uncertainties on the p roper course o f 
deve lopment . T h i s is part icular ly true w h e n marke t reaction o n new process rubber 
is based o n p roduc t i on representing approx ima te l y on ly 15 — 1 6 % o f the tota l . 
I n the ul t imate analysis, it is impo r tan t to ensure that rubbers or ig inat ing f r o m 
latex as against field coagu lum, defined in the convent iona l sense, mus t enter a 
substant ial par t o f the tyre marke t . T h i s raises the need fo r a general purpose 
grade which in v o l u m e , price and qual i ty fits in w i th the realistic requirements o f 
the t ranspor ta t ion sector. Th i s m a y be achieved by the fo l lowing developments :— 

( 1 ) C V characteristics in top grades a l lowing for savings in processing 
operat ions ; 

(2) B lend ing o f latex rubbers wi th field coagu lum a long w i th plasticisation 
to p rov ide economic and technological balance. 

T h e need to analyse and review this si tuat ion is impor tan t and urgent as the 
p roduc ing indust ry is n o w geared to a massive change over in to new processing 
me thods . 

Modifying natural rubber to meet specific requirements 

I n the past, a l imited effort has been expended in mod i f y i ng N R for special 
appl icat ions. Cyc l ised rubbers, rubber p o w d e r , peptised rubbers, M G rubbers, 
S P rubbers, P A 80 and part ia l ly puri f ied rubbers have all been produced f r o m 
t ime to t ime and some are still in p roduc t i on . H o w e v e r , none o f these rubbers have 
really reached v o l u m e p roduc t i on . T h e r e is perhaps little scope fo r substantial 
modi f i ca t ions o f N R . T h i s does no t m e a n that a certain degree o f modi f ica t ion 
is no t reward ing . C u r e , M o o n e y viscosity and b r e a k d o w n characteristics are 
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amenab le to ad jus tment ind iv idual ly o r together and m a y meet certain specific 
needs o f consumers. C V and L V rubbers and cure act ivated rubbers have al ready 
become par t and parcel o f the scene. O i l -ex tended rubbers , ca rbon black master-
batches, c o m p o u n d e d rubbers in part iculate f o r m , and even blends w i th appropr ia te 
synthet ic rubbers can be considered for the fu ture. O n c e a n active technical d ia­
logue between p roducer a n d consumer becomes an established fact, a complete ly 
new vista is open . N e w processing facilities and the technical g rad ing scheme 
prov ides the flexibility required to absorb w i thou t dif f iculty a n y modi f ica t ions in 
processing chemistry required. I n this context , perhaps, producers mus t p a y some 
at tent ion t o flexibility w h e n choos ing a m o n g the different types o f new process 
mach inery . 

CHANGES IN THE SMR SCHEME 

W i t h the new deve lopments and requirements in m i n d and o n the basis o f an 
analysis o f consumer att i tudes and established producer abi l i ty , the S M R scheme 
is being modi f ied as f r o m the 1st O c t o b e r , 1 9 7 0 . These changes are described in 
detail in SMR Bulletins 5, 6, 7 and 8. Tn essence the changes are :— 

( 1 ) T h e t o p grades S M R 5 L and S M R 5 are conf ined to rubbers der ived f r o m 
the contro l led a n d deliberate coagula t ion o f latex ; 

(2) A new grade S M R 10 is in t roduced ; 

(3) A m i n i m u m P R T va lue becomes a guaranteed specification fo r each grade. 
W i t h the in t roduct ion o f P R I , C u and M n cease to be par t o f the 
specifications ; 

(4) N i t r o g e n levels are reduced to 0 - 6 5 % and certain adjustments to ash levels 
have been int roduced to be consistent w i th discussion at I S O meet ings ; 

(5) I t becomes m a n d a t o r y fo r range and average P o (initial Wal lace plasticities) 
values o f every consignment to be repor ted fo r all grades ; 

(6) W h e r e cure is indicated, a un i f o rm m e t h o d o f depict ing cure is in t roduced 
as a permissive feature ; 

( 7 ) C V and L V rubbers w i th specific ranges o f viscosities are in t roduced as par t 
o f the S M R scheme ; 

(8) C o l o u r standards f o r S M R 5 L and a co lour cod ing system fo r presentat ion 
o f all S M R grades are in t roduced. 

T h e permissive a n d m a n d a t o r y repor t ing features in the scheme should in the 
course o f t ime become guaranteed specifications. T h e in ter im step wil l p rov ide 
ample oppo r tun i t y f o r consumers to assess their relevance, impor tance and suitabi l i ty, 
whi le enabl ing producers to become fami l iar w i t h the cont ro l l ing factors o f these 
characteristics. 

A r i s i n g f r o m these changes designed to cont ro l processing chemistry , impar t 
consistency and modern ise presentat ion o f the p roduc t , the natura l p o l y m e r is 
emerging w i th a n e w strength vis-a-vis synthet ic rubber in the eyes o f the consumer. 
T h i s is easily unders tood , w h e n the earlier flow chart ( F i g . 1 ) and compar ison table 
( T a b l e 1 ) are reconstructed using technological ly contro l led new process S M R 
in place o f convent iona l N R . F i g . 4 and T a b l e 12 display these new features. 
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S Y N T H E T I C T E C H N O L O G I C A L L Y C O N T R O L L E D 
N E W P R O C E S S S M R 

H O T R O O M 

B A N B U R Y 

P R O D U C T F A B R I C A T I O N 
V U L C A N I Z A T I O N 

F i g . 4. 

T h e r e is a l ready the l ike l ihood o f reducing the per iod o f ho t hous ing required 
fo r certain types o f new process S M R . F u r t h e r improvements can be expected to 
arise f r o m current research o n this p rob lem. 

T A B L E 12 

G E N E R A L C O M P A R I S O N O F P R O P E R T I E S 

N E W S M R VS C 1 S - P O L Y I S O P R E N E 

Characteristics New process Cis-I, 4-polyisoprene 
SMR (high cis contents) 

Viscosity Satisfactory and consistent Low and consistent 

Cure Medium and consistent Slow and consistent 

Raw rubber Excellent Inferior 

oxidisability 

Product fabrication* Satisfactory Slightly superior 

Green strength Excellent Inferior 

Strength properties Excellent Inferior 

Resilience Excellent Excellent 

Compression set * Satisfactory Slightly superior 

T h e t w o areas ( * ) remain ing , in wh ich the synthetic is slightly super ior have 
on l y marg ina l technological significance. T h e influences o f certain non- rubbers 
o n compress ion set a n d creep propert ies o f N R are n o w better unders tood . I t 
shou ld no t therefore be difficult to enhance even these propert ies b y processing 
adjustments. 
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CONCLUSIONS 

M o d e r n i s a t i o n o f the technological sector (processing a n d presentat ion aspects) 
o f the N R indust ry is imperat ive to ensure cont inu ing increased up take o f natura l 
rubber b y the consuming indust ry . Exper ience in M a l a y s i a w i t h the S M R scheme 
a n d new processing me thods have clearly established that such a n approach wi l l 
be practical and reward ing . T h e next logical and necessary phase is ad justment 
a n d cont ro l o f the physico-chemical reactions tak ing place dur ing processing, to 
achieve the end object ive o f impar t ing enhanced qua l i ty , un i f o rm i t y a n d consistency 
t o technical ly graded N R in " m o d e r n dress" . 

A t present the v o l u m e o f new process rubbers avai lable to the marke t represents 
on ly a f ract ion o f total wo r l d p roduc t i on o f N R . T h e impact o f these revo lu t ionary 
changes wil l gather m o m e n t u m a n d force as increasing p ropor t i ons o f N R presented 
to the wo r l d ma rke t reflect these changes. T h i s undoub ted l y requires all p roduc ing 
countr ies to imb ibe the need and urgency f o r adop t ing new methods o f processing 
a n d technical g rad ing. I t is part icular ly necessary to have a consistent approach 
internat ional ly , in presentat ion a n d technical standards a m o n g N R producers. 
O b v i o u s l y in the transi t ion f r o m the " o ld " to the " n e w " , the first targets must 
remain as nat iona l operat ions and nat ional s tandards. T h e " new l o o k " and the 
" new image " then mus t permeate in the internat ional scene. Mu l t ip l i c i t y o f 
types, grades, lack o f standards, absence o f un i fo rm i t y and p o o r presentat ion, all 
have tended t o erode the strength o f natura l rubber , wh ich still remains elastomer 
N o . 1. T h e w a y is n o w clear fo r concerted act ion to imp rove this s i tuat ion. T h i s 
challenge mus t be accepted b y all rubber p roduc ing countr ies, because it is pr imar i ly 
the natura l po l ymer itself that is under pressure. 
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Q U E S T I O N S A N D A N S W E R S 

Question : Could you tell us whether the method of concentration of field latex by elcctrodecantation 
imported by two Dunlop estates about 20 years ago is used at present in Malaysia ? 
What were the reasons for this process not becoming popular ? (Mr. L. P. Mcndis). 

Answer : It is not used now in Malaysia because centifuging is more economical. 

Question : If a batch is rejected what happens to it ? How is it re-treated to make it exportable 
and acceptable to consumers ? (Mr. E. A. Straarup). 

Answer : It can be remilled into conventional grades and sold as such. 

Question : I believe that a fairly large quantity of rubber is now manufactured in Malaysia using 
the granulator/pelletiser method. You said in your speech that creping is necessary 
for blending the rubber. Is there any evidence of the rubber processed with the above 
process being rejected by the consumer for suffering in price ? (Anon). 

Answer : If it is not uniform, the testing of the rubber would necessitate taking more samples. 
In any case the rubber has to be uniform — if it is not uniform it will be down-graded. 

Question : (a) Manganese content of' tree lace' is high. Can this be brought down to acceptable 
levels by the addition of any chemical ? 

(b) Is there any harm in bulking the fractioned rubber which has a high nitrogen content 
with the cup lump and if so in what proportion ? 

(c) Can the fraction rubber from latex — to which has been added 8 oz of sodium 
bisulphite be bulked with cup coagulum ? 
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(</) Why use a mechano-chemical process when the mechanical process is satisfactory ? 
(Anon). 

Answer: (a) Yes, by phosphoric or oxalic acid treatment. 

(b) It is advisable not to mix, as the technical properties differ considerably and to 
obtain a uniform rubber a lot of mixing will have to be done. 

(c) See above. 

id) This process (mechano-chemical) is recommended in preference to the mecha­
nical process where creping mills are already available. 

Question : Does the use of castor oil in processing cause any difficulty when it comes to further 
processing ? (Anon). 

Answer : If the recommended dosages are used, there is no problem. 

Question : (a) Do you consider that a NPR plant of capacity 105 tons/month is economical to 
operate ? 

(*) Would you recommend that a crepe producing factory diversifies to NPR con­
sidering the attractive market for crepe at the moment ? (Mr. Malcolm Peiris). 

Answer: (a) No. 

(b) No — conversion would be the wrong step to take. 1 am sure the Rubber Research 
Institute of Ceylon is not advocating a change over for crepe producing estates. 
You produce the world's best crepe and have a reputation for doing so. It is im­
portant for you to hold on to your crepe markets. 

Question : (a) What is the price differential generally between the technically specified rubber 
(SMR) and the RSS (sheet) ? 

(b) What is the difference in C.O.P. ? (Mr. W. W. J . Mendis). 

Answer: (a) 5 CV and 5 L get a premium of 4 cts ; the other grades are sold at a discount. 

(6) For large crops there is a big saving and that is why we specify a minimum size 
for a NPR factory. 

Question : (a) Dr. Sekhar's talk clearly illustrates as to how far behind we are in scientific develop­
ment in new process rubbers for present and future needs. 

(6) What steps are we anticipating for the future of this industry in this country ? 
(Mr. C. N. M. Rodrigo). 

Answer : The paper to be read by Messrs. Vecrabangsa and Nadarajah at this conference sets 
out our programme on new process rubber (NPR) development in Ceylon very clearly, 
and we have a definite plan for the future, which we have recommended to the 
Government. (Dr. O. S. Peries) 

Question : In the event of Ceylon marketing its blanket crepe in dimensions similar to that of new 
processed rubbers and also to technical specifications, would we not be competing 
successfully with the new processed rubbers ? (Mr. Boralugoda). 

Answer : There is a new grade of NPR called SMR EQ which is meant to substitute for blanket 
crepe grades so that in future blanket crepe will have to compete with this grade of NPR. 

Question : How can you control or prevent the increase in viscosity of a loaded natural rubber 
compound (unvulcanized) within a few days of storage ? (Mr. Rasaratnam). 

Answer : Yes, by using CV rubber. Processing of the synthetic polymer is facilitated by the 
ready incorporation of filler without prior mastication of the rubber, an advantage also 
shown by the CV forms of natural rubber. 

Question : (a) Is synthetic polyisoprene inferior to NR with regard to strength properties in the 
vulcanized or unvulcanized state ? 

(b) Which rubber has better green tack? (Anon). 
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Answer: (a) NR is superior in green strength. 

(b) Natural rubber compounds show some advantage in green tack and a more marked 
superiority in green strength. 

Question : Hasn't China obtained samples from Malaysia ? (Anon). 

Answer : Yes, I am sure she has. Any country can obtain samples of a product manufactured 
in another country without much difficulty. (Dr. O. S. Peries). 

Question : Will it be possible to obtain a copy of the paper read by Dr. Sekhar ? (Anon). 

Answer : Yes, all papers read at this conference will be published in the RRIC Journal at an 
early date. (Dr. O. S. Peries) 

Question : (a) Is the use of fixed hammers or swinging hammers preferable in hammermills ? 

(A) Do the lower grade rubbers such as scrap if over-cleaned or over-washed, lose their 
essential qualities ? 

(c) Is the liability of mould formation when packed in poly bags greater than in other 
types of packing ? (Mr. G. T. L. de Soysa). 

Answer: (a) Both are used successfully. 

(/>) If soaked for too long a period, the antioxidants present in NR tend to get leached 
out. 

(c) To a certain extent this is true. However, the solution is not to switch over to 
another type of packing but to treat the rubber with a fungicide, if the problem 
becomes acute. 

Question : Will the papers presented at this conference be cyclostyled and distributed ? It will 
be very useful if it is arranged. (Mr.M. Hapugoda). 

Answer: Sorry, the papers will not be distributed as cyclostyled copies, but they will be published 
in the Institute's Quarterly Journal shortly. (Dr. O. S. Peries). 

Question : («) Dr. Sekhar, wouldn't you think that NR is gradually getting to be a special purpose 
rubber rather than a general purpose one ? 

(/;) In this respect is it vital that properties such as resistance to oils, weather etc. of 
NR be improved, for example in the synthetic field in respect of cis-polyisoprene 
(the equivalent of NR) is the introduction of a grade of nitrite that resists oil and 
still leaves the original properties of polyisoprene ? (Mr. Charles Gunaratne). 

Answer : (a) No, NR is a general purpose rubber but research is being done to impro\e the 
properties of NR. 

(b) Yes, naturally it would be useful to improve the properties of NR in various respects. 
That is why such heavy investments are made on research in this field. (Dr. O. S. 
Peries). 

Question : (a) Why cannot pale crepe too be sold on technical classifications rather than on visual 
appearances 7 

(6) In this age of new developments of rubber why is there no change in the ancient 
Green Book requirements ? 

(<-) What is the price range in SMR 5L to 50 and what is the average price against 
highest price of 5L ? (Anon). 

Answer : (a) Pale crepe can be sold on SMR EQ grade. 

(6) Organisations interested in the trading and marketing of rubber meet regularly 
and revise the Green Book. The latest Green Book incorporates the technically 
specified rubbers as well. 

(c) SMR 5L sells at a premium of about 4 cts, SMR 5,10, 20, and 50 sell at discounts 
pf 2, 4, 5 and 6 cts, respectively. 
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Question : Will Dr. Sekhar be able to answer the following :— 

(a) Is the market for SMR grades in any way connected or dependent on the RSS 
market ? 

(b) If so (1) why, (2) why don't the SMR grades command an independent market 
between RSS and crepe ? 

(c) Dr. Sekhar said during his speech this morning that the consumers are able to 
by-pass three stages of their normal production methods by using SMR grades 
instead of RSS. This must be resulting in a substantial saving in costs. But do 
the producers of SMR receive a fair proportion of this saving. We also know 
that certain SMR grades fetch a premium over RSS. Isn't this mainly due to 
lower handling and shipping charges than to consumer preference ? (Mr. D. C. 
Wickremasinghe). 

Answer: (a) Yes. 

(6) Because production is still not large enough. 

(c) Natural rubber is normally used for tyre manufacture, where they usually use 
lower grades of sheet or scrap crepe, because of their savings in processing they 
could purchase NPR and pass on their savings to the producers. 

Question: WiththeuseofEthrel 

(a) Can one maintain high yields by reducing the frequency of tapping ? 

(b) How frequently has the application to be made ? 

(c) What is the duration of effectiveness of each application ? (M. Forster). 

Answer: (a) Yes, possible. 

(b) Once in six weeks. 

(c) About six weeks. (Dr. O. S. Peries). 

Question : What joint action do you see necessary on the part of producers for marketing natural 
rubber ? (Anon). 

Answer : The Governments of all natural rubber producing countries should get together, discuss 
this problem and take joint action, so as to ensure a fair price for NR. This has already 
been done, the first meeting of the Association of Natural Rubber Producing Countries 
was held in 1968. The second meeting is scheduled for October 1970. 

Question : Was the stimulant used following peak yields or at peak yielding of the tree ? (Anon). 

Answer : On panel C, which means after peak yields. (Dr. O. S. Peries). 

Qjestion : Can stimulants be used at commencement of tapping, without falling yield trends 
after a period ? (Anon). 

Answer: No. 

Question : (a) What tapping systems were used and the intensity of tapping with application of 
stimulants ? 

(6) Can higher intensities than 100% be used with stimulants ? (Anon). 

Answer : (a) Stimulants are used at 100% tapping intensity. 

(b) Intensities higher than 100% are generally not used with stimulants. 

Question : (a) Is scraping of bark prior to application of stimulant necessary ? 

(6) How many applications were made per year 7 (Anon). 

Answer : (a) A light scraping of the bark is necessary before application of the stimulant. 

(b) Six applications are made during the year. (Dr. O. S. Peries), 
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Question : What is the width of bark treated per application ? (Anon). 

Answer : H in. per application, which is tapped out in about two months. 

Question : What clones were stimulated and is there different reactions to stimulants from clone 
to clone ? (Anon). 

Answer : A number of clones respond well to stimulation, particularly PB 86. Yes, the reaction 
varies from clone to clone. 

Question : Ceylon manufactures a large amount of crepe ; how will this fit into the general envi­
saged trend of producers getting together and producing crumb rubbers 7 (Anon). 

Answer : Ceylon is not recommending the change over from crepe into NPR production, but it 
would be advisable if smallholders and small estates, producing sheet rubber, can be 
grouped together to manufacture NPR. (Dr. O. S. Peries). 

Question : What are your views on the bale size of block rubber ? Is there a controversy on this 
point ? Which will be the preferred bale size for the future ? (Anon). 

Answer: The two most acceptable bale sizes measure 22J" x 15* and 28" x 14". The former 
fits the ISO pallet which has been recognised by most standards institutes. The' 
latter is the most common synthetic bale size and some consumers prefer this size. 

Question : Can crown budding on a large scale make the tree more susceptible to wind damage ? 
(Mr. D. Coorey). 

Answer : Theoretically it could, because there could be a point of weakness at the crown union 
and the type of branching that results may also be prone to wind damage. However, 
crown budding is done at a very young stage with green buds now in Malaysia, and 
there has been no indication of excessive proneness to wind damage. 

Question : Would you care to comment on the possible mechanism of latex flow stimulation by 
"Ethrel"? 

If this arises by some distortion or " opening up " of the latex vessels, is it possible 
that bark characters may adversely be affected in the long term 7 (Anon). 

Answer : We are working on the problem of the mechanism of action of Ethrel along with the 
N.R.P.R.A. in the U.K. We do not yet have a great deal of information on this — wo 
know that Ethrel releases ethylene in plant tissues, and ethylene is the precursor of a 
number of plant growth substances and is responsible for various changes in plants 
such as the ripening of fruit and the abscission of leaves. However, we do not have 
any direct lead as to its mode of action in the rubber tree. 

We have used Ethrel stimulation for more than 18 months now, and have not 
observed any ill-effects as you refer to, so possibly it does not act in the way you suggest. 

Comment: We must not lot Dr. Sekhar get away with the idea that it is only in the rubber industry 
that Geneticists and Plant Breeders have helped to produce astounding yields. Let us 
inform him that counterparts in our own tea industry have improved yields from 300 lb/ 
acre to 4000 lb/acre. (Anon). 

No answer — this is merely a statement. 

Question: Have you used stimulants on panels A and B ? (Anon). 

Answer: Yes, we have used stimulants on panels A and B and also on very young trees, but we 
are carrying out these trials on an experimental basis. We recommend the use of Ethrel 
only on panel C and later. 

Question : Should Ceylon start with Ethrel ? (Mr. M. Singh). 

Answer : Yes, I am sure you should start experiments with Ethrel. 

Question : An article in the " Investors' Guardian " about three to four weeks ago stated that the 
yield stimulant " Ethrel" while increasing the yields to the extents mentioned by 
Dr. Sekhar, reduces the life of a rubber tree by approximately five to eight years. 

Is this correct and can you please comment ? (Mr. G. Dias - Wanigasekern). 
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Answer: The results obtained so far by the Rubber Research Institute of Malaya do not indicate 
that the life of the tree would be endangered by the use of Ethrel. I do not know from 
where the " Investors' Guardian " got its information. 

Question : Which machine gives a consistent particle size, the hammermill or rotary cutter ? 

Answer ; Preliminary creping of rubber is necessary before feeding into a hammermill and this 
gives a consistent particle size suitable for efficient drying. Blocks of coagula fed into 
a rotary cutter also gives consistent particle size but the actual size is dependent on 
the size of the screen used. With the smallest screen used the size of the particle could 
be about J in. or more. In this case, unless the coagulum is comparatively porous, 
drying is delayed, 

i 
Question : Could you please let us know : 

(«) the extent of area served by new process rubber factories established in Malaysia 
for smallholders. 

(b) the capacity rated in the factories ; 

(c) comparative costs of production 7 (Anon). 

Answer: (a) approximately 100,000 acres: 

(b) there are presently four factories rated between 10 — 40 tons throughput per day ; 

(C) the cost of production is about 7J Malaysian cents and is not expected to vary 
very much with the larger size factories. 

Question : (1) Wjth excessive initial creping operations (prior to hammcrmilling or granulation) 
will the dirt and particularly the bark get embedded in the rubber'.' This may be 
difficult to remove with subsequent hammermilling. 1 refer to lower grade pro­
cessing. 

(2) Is' it correct that comminuted rubber, as produced with the gianulater/pclletiscr 
method in Malaysia, is increasing at a very much more rapid rate than rubber manu­
factured by other particular process ? Can you give recent figures'? (Anon). 

Answer : (I) The shear forces operating in the cleaning of rubber in the crcpcr/maccrator and the 
hammermill are the same except that it is very much higher in the case of the hammer­
mill. Any dirt left after the preliminary creping is over, is removed by the hammer­
mill. 

(2) The first method commercially exploited in Malaysia has been the granulator/ 
pstletiscr method but subsequent developments have given rise to modifications 
of this method and also the adoption of other methods. It cannot, however, 
b: said that rubber produced by the granulator/pelletiscr method is increasing 
but it may be said that the conversion of low grade rubber into new process rubber 
by all methods available for comminution is on the increase. Reference to Malay­
sian statistics on rubber production should give up-to-date figures. 


