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F r e n c h planters and their research institutes established in the di fie rent countr ies 
o f A s i a o r A f r i c a , had considered, before the last wor ld wa r , that the marke t ing 
o f technical ly specified rubber wou ld replace the sale o f t radi t ional v isual ly graded 
rubbers. T h i s v iew was part icular ly justif ied w i th the m o u n t i n g compet i t ion f rom 
synthet ic rubber and dif ferent countr ies wou ld be expected to reach this same con­
clusion. 

W e will consider the processes used b y the companies established in C a m b o d i a , 
C a m e r o o n s , I v o r y C o a s t and V i e t - N a m to m a k e such rubbers. D u r i n g the last 
year p roduc t ion o f technically graded rubbers in these countr ies was more than 
36,000 tons. S o m e processes had been m u c h in operat ion in V i e t - N a m in the years 
1930 — 1940, using sheets obta ined by the procedures or ig inated b y Miche l in . It 
was observed twenty years ago that the t reatment o f rubber in granu la ted f o r m 
w o u l d m a k e the t reatment b o t h easier and more economica l , g iv ing a rubber o f 
consistent qual i ty as a result o f the con t inuous o r semi-cont inuous man ipu la t i on 
possible w i th granules. 

I t is no t o u r purpose to m a k e a review o f all the g ranu la t ion processes wh ich 
have a l ready been d o n e , but to indicate the choice o f the planters o f the countr ies 
indicated, a n d the reasons fo r their choice. 

It shou ld no t be ove r looked that the processes were chosen to suit large p ro ­
ducers since the factories in quest ion treat the entire p roduc t i on o f p lantat ions, 
the area o f wh ich is general ly between 1,500 and 8,000 hectares. 

W e shall analyse successively these salient po in ts : (a) the t reatment o f latex 
rubber fo l lowed b y that o f lower grades, (b) the d ry ing , a n d (c) the ba l ing. 

W e shall then examine the pos i t ion o f the producers o n the quest ion o f the 
technical specifications o f natura l rubber . 

Coagulation 

T h e coagu la t ion a n d processing o f granulated rubbe r is theoret ical ly ve ry s imple, 
since the opera t ion consists in ou r p lantat ions o f the in t roduct ion o f the coagu lum 
in to a ro ta ry cut ter to ob ta in , in. one pass, granules ready f o r d ry ing . B u t the F r e n c h 
producers a n d their institutes have fur ther studied the p r o b l e m in relat ion to ex t reme 
cont ro l o f cleanliness, a n d also to the vu l can iza t i on characteristics a n d the physical 
propert ies o f the rubbers ob ta ined . 

Cleanl iness is achieved no t on l y b y tak ing the usual precaut ions dur ing tapp­
ing a n d o n the recept ion o f the latex at the fac tory , b u t in mos t cases b y pur i ­
fy ing the latex in self-cleaning ro ta ry filters, o f wh i ch the mesh size is f r o m 0-36 t o 
0-53 mm. 
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T h e systematic use o f this equ ipmen t gives rubbers o f wh ich the m e a n di r t 
content in the, I v o r y C o a s t f o r examp le is between 0 0 1 a n d 0 0 2 % th roughou t 
each m o n t h o f the year . Systemat ic compar isons have s h o w n that w i t hou t the 
filters, the d i r t content du r ing the year lies regular ly a t abou t 0 0 2 5 % . 

These self-cleaning ro ta ry filters w o r k cont inuous ly w i t hou t maintenance o r 
par t icu lar superv is ion. 

C o a g u l a , wh ich are a lways der ived f r o m field concentrated latex, are obta ined 
in certain factories f r o m par t i t i on tanks. Gene ra l l y the par t i t ions are m o r e wide ly 
spaced than in the case o f coagu la t ion fo r R S S a n d touch the t w o sides o f d ie tank 
thus g iv ing slabs a n d n o t con t inuous sheets. O t h e r factories use small por tab le 
c i rcular tanks hav i ng a capaci ty o f 2501 o f latex. These tanks m a y be used to give 
coagu la in the f o r m o f slabs o r sheets : 

— t o ob ta in slabs, part i t ions are pu t in the tank , 

— t o ob ta in sheets, the cyl indr ical coagu lum is cut at h igh speed (1 m i n fo r a 
c o a g u l u m o f 2501) b y a ho r i zon ta l saw. 

C o a g u l u m obta ined f r o m par t i t ion tanks is well adapted to small f ac to r i es ; 
sawing o f the c o a g u l u m is m o r e advantageous f o r large p lantat ions, since the invest­
m e n t fo r a coagu lum saw is on ly economical above a dai ly p roduc t i on o f 8 tons 
o f d r y rubber . 

I t is par t icu lar ly w o r t h no t i ng that the use o f the circular tanks w i th o r w i thou t 
par t i t ions is well adap ted to smal lholders w h o m a y collect a n d coagulate their latex 
therein. T h e tanks are then collected b y lorries a n d processed in central factories 
u n d e r the best economica l and technical condi t ions. T h e r e are a l ready in the I v o r y 
C o a s t coagu la t ion centres o f this type especially fo r smal lholders, a n d this m a y 
interest p lanters in C e y l o n . 

T h e manufac tu re o f rubber wi th g o o d physical propert ies and rapid and constant 
vu lcan iza t ion characteristics is m a d e easy b y the saw. T h i s system al lows the 
conservat ion o f pract ical ly all the non - rubbe r const i tuents, natura l accelerators 
a n d an t iox idants , present in the latex wh ich are par t ia l ly expelled in the serum w h e n 
the c o a g u l u m is sheeted o n convent iona l batteries. T h e F r e n c h producers have 
been able in this w a y to supply certain large F r e n c h manufacturers w h o prefer to use 
the type o f rubber k n o w n as I C R . (init ial concentrat ion rubber ) . 

Granulation of latex coagulum 

G r a n u l a t i o n o f latex coagu lum is a lways effected in ro tary cutters using a strong 
current o f water f o r rubbers o f m e d i u m speed o f vu lcan iza t ion , a n d a small current 
o f water f o r rubbers o f rapid vu lcan iza t ion . T h e granules ob ta ined are loaded 
in to baskets, a l lowed to dra in , a n d passed to the semi-cont inuous o r cont inuous 
dryers. 

In some P r o m o c i factories the rubbers o f m e d i u m speed o f vu lcan iza t ion are 
a l lowed to fall in to a t ank o f water and arc then d r a w n in to a vo r tex p u m p . T h e 
power fu l act ion o f this p u m p diminishes, b y hydrolys is , the percentage o f non - rubbe r 
const i tuents and consequent ly the vu lcan iza t ion speed. I n the course o f this oper ­
a t ion the p u m p transports the granules to a v ibrat ing screen wh ich mechanical ly 
drains the rubber granules. F r o m the v ibrat ing screen the granules are b l o w n 
in to the dryer b y a pneumat i c feeder. 
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R a p i d vu lcan iza t ion rubbers f o l l ow the same circuit b u t w i thou t passing t h rough 
the vo r tex p u m p in order to conserve the n o n - r u b b e r const i tuents. 

Granulation of low grade rubbers 

G r a n u l a t i o n o f lower grade rubbers, cup lumps, tree laces, etc., poses other 
p rob lems. 

O n e mus t r id these rubbers o f their impuri t ies, as well as prepar ing them fo r 
d ry ing in the f o r m o f homogeneous granules. 

T h e G u t h r i e - P u l l e n system o f t reatment comprises a ro tary cutter feeding a 
pel let izer a n d is used quite satisfactori ly b y some o f o u r p lantat ions. T h i s system 
is best reserved f o r the t reatment o f cup lumps . O t h e r planters prefer to use m o r e 
versati le instal lat ions capable o f t reat ing all qualit ies o f lower grade rubbers. T h e i r 
versati l i ty makes t h e m m o r e comp lex . A typical P r o m o c i l ine is composed o f a 
hammermi l l o r a ro ta ry cut ter feeding to creping machines themselves feeding a 
ro ta ry cutter. 

D i r t y o r ve ry d i r ty rubber af ter soak ing is fed in to the h a m m e r m i l l . T h i s 
apparatus is ve ry robus t since there is n o f r ic t ion between the m o v i n g and fixed 
par ts . 

A m o n g the machines in o u r experience, the h a m m e r m i l l has s h o w n itself to 
have the mos t efficient c leaning act ion. I t is economica l t o b u y and ma in ta in a l t hough 
a little h igh in electrical energy consumpt i on o n the p o w e r peaks . I ts speciality 
is to expel the impur i t ies f r o m the rubbers b y percussion. I t is first a cleaning 
mach ine , the best tha t w e k n o w o f , a n d secondly a granu la tor . T h e granules and the 
dir t fall f r o m the h a m m e r m i l l i n to a wate r tank . T h e di r t sinks to f o r m a m u d . 
T h e floating granules are d r a w n in to the vo r tex p u m p wh ich washes t hem v igo ­
rously a n d t ransports t h e m to the t w o creping machines. 

C l e a n lower grades such g o o d cup l umps , w h i c h have n o need fo r severe c leaning, 
d o no t pass t h r o u g h the h a m m e r m i l l bu t direct t o a ro ta ry cut ter also installed 
a b o v e a wate r t ank w i t h v o r t e x p u m p . T h i s is sufficient to clean t hem tho rough l y 
a n d give a d i r t content o f a r o u n d 0 0 3 % . 

A l t h o u g h hammermi l l s are no t used in o u r countr ies to prepare latex a n d 
c u p l u m p rubbers , the R u b b e r Research Inst i tute in the I v o r y C o a s t is w o r k i n g 
to see i f the h a m m e r m i l l can be adop ted to the t reatment o f these higher grades. 

I n b o t h cases, the vo r tex p u m p washes the rubber a n d feeds, b y pipes, the 
creping machines. T h e func t ion o f the creping mach ine is to h o m o g e n i z e the struc­
ture o f the cleaned scraps i n o rder to save t ime a n d m o n e y in the d ry ing opera t ion 
a n d to el iminate d a m p spots. 

T h e b lended sheet is then granulated w i t h a ro ta ry cutter. T h e granules flow 
o n to a v ib ra t ing screen f o r mechanical d ra in ing o f the water before go ing to the dryer . 

I t shou ld be no ted tha t i n the G u t h r i e - P u l l e n process, the pel let izer combines 
t w o operat ions i n to one . T h e h o m o g e n i z a t i o n is effected b y the screw and the 
granu la t ion b y ro ta t ing kn ives at the end o f this.screw. 

T h e p i lo t p lan t at the R u b b e r Research Inst i tute o f the I v o r y Coas t is w o r k i n g 
w i th a tw in screw ex t rud ing mach ine wh ich is b o t h a cont inuous b lender and a dryer . 
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A l l the processes T have described possess the very clear advantage o f increasing 
the qua l i ty and the selling price o f rubber in compar i son w i t h t radi t ional me thods . 

Drying 

I n o u r factories the rubber is dr ied b y semi-cont inuous o r cont inuous systems. 
T h e con t inuous dryers consist o f per fora ted steel conveyors runn ing in a n o v e n . 
Since this oven is d iv ided in to several compar tmen ts , it is possible to regulate f o r 
each o f t hem the temperature a n d the speed o f the ho t air. 

T h e p r o d u c t i o n capaci ty o f these dryers amoun ts to between 400 and 1,500 k g 
pe r h o u r accord ing t o their s ize. 

F o r technical a n d economic reasons they are part icular ly adapted to b ig factories. 
T h e y need ve ry l imi ted l a b o u r . H o w e v e r , it is recommended t o clean the steel 
c o n v e y o r once a d a y t o r e m o v e some little granules wh ich stick to the band and 
w o u l d be s lowly ox id ised. 

T h e semi-cont inuous dryers, part icular ly the U n i - d r y e r type, constructed in 
M a l a y s i a , are also satisfactori ly used in some o f o u r p lantat ions. These dryers are 
m a d e o f baskets passing t h rough a ho t o v e n . T h e y are simple, heavy du t y a n d 
well adap ted to smaller scale p roduc t ion . T h e y require more labour than cont inuous 
dryers . 

Packing 

T h e col lect ion, t ransport and the weighing o f granules can be automat ica l ly 
conduc ted after the cont inuous d ry ing . 

These operat ions are carried ou t b y hand in the case o f semi-cont inuous dryers. 

T h e p o w e r o f the bal ing press general ly lies between 50 and 120 tons in order 
to m o u l d small compac t bales whose weight is generally 75 lb. T h e pi lot p lant 
at the Inst i tute o f the I v o r y C o a s t has adap ted the weight o f 33 J kg . T h i s n u m b e r 
is preferred by manufacturers because it is then possible to obta in 30 bales per metr ic 
t o n . 

Po ly thene w rapp ing is no t a lways used in o u r factories. S o m e o f them use a n 
au tomat i c d ipp ing process to cover the bale surface wi th a thin coat ing. 

T h i s is m o r e economica l a n d some b ig F r e n c h consumers d o no t wish t o include 
po ly thene in their c o m p o u n d s . S o m e other consumers, n o t equ ipped w i th internal 
mixers, cannot obta in a g o o d dispersion o f the po ly thene dur ing the roll m i x i ng . 

T h e F r e n c h R u b b e r Inst i tute has considered the use o f po ly thene wi th a l ow 
mel t ing po in t . T h e plastic indust ry has succeeded in obta in ing a mater ia l w i th a 
mel t ing po in t o f 80 — 8 5 ° C m a k i n g it possible t o disperse a t the o rd inary tempera ture 
o f an industr ial open mi l l . T h i s new po ly thene could be used to m a k e the bags o f 
p o l y b a g tapp ing emp loyed in A f r i c a . 

A l l the bales o f comminu ted rubber pressed in ou r countr ies have a size o f 
7 0 0 x 350 x 180 m m . These d imensions are preferred b y manufacturers because 
they are similar to those o f the ma jo r i t y o f synthetic rubber bales. 

T h e bales are pal let ized o r ind iv idual ly sh ipped. Expe r imen ta l sh ipping is 
made f r o m A f r i c a using containers o f different capaci ty. T h i s new m e t h o d wi l l 
p r o b a b l y fast deve lop in the fu ture. 
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Technical specifications 

Measurements are m a d e to ensure that the b lock rubber con fo rms to the required 
technical specifications. I t is necessary to give a complete guarantee to manufacturers 
tha t they are receiving exact ly the k ind o f rubber they have ordered. 

F o r y o u r i n fo rma t ion , the Inst i tute o f the I v o r y C o a s t makes one complete 
analysis each d a y o n the products f r o m each fac tory . W e measure : dir t , volat i le 
mat ter , ash, n i t rogen, P R I and M o o n e y viscosity on the raw rubber . T h e rate o f 
cure is determined b y modu lus a t 1 0 0 % elongat ion w i th an A C S 1 c o m p o u n d . A l l 
figures are repor ted o n a test certificate shipped w i th each lot o f rubber . 

I t appears to be indispensable n o w to h a r m o n i z e the var ious specification 
schemes peculiar to some produc ing countr ies and to m a k e w i th them on ly one 
table o f internat ional specifications wh ich w o u l d be submit ted to the general agreement 
o f all producers and manufacturers o f the who le w o r l d . T h e I S O ( In ternat ional 
S tandards O r g a n i z a t i o n ) is presently t ry ing to d o so. 

Q U E S T I O N S A N D A N S W E R S 

Question : (a) In your polybag collection, there was no use of rain guards. Are these not 
necessary ? 

(6) Don't you have any theft problem ? (Mr. M. Singh). 

Answer: (a) Polystyrene rain guards have been tried rather successfully. 

(/>) Where on earth can you say there are no thefts ! 


