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Raw rubber manufacturing industry is an integral sector in the Sri Lankan economy. Ravv 

Natural rubber produced in Sri Lanka contributes to the local economy in many ways. It 

earns foreign exchange through exports of rubber in raw form and supplies raw material 

for local rubber product manufacturing sector during which an attractive value addition is 

achieved. The rubber product manufacturing industry is one of the five largest GVA (Gross 

Value Added) sub sectors in Sri Lank. Rubber industry has been played an important role 

in the Sri Lankan economy in term of the contribution to the Gross Domestic Product 

(GOP) foreign exchange earnings. value addition. agro-based industries, and employment 

generation since so many years. Both ravv rubber and rubber product manufacturing 

sectors provide a significant number of employment opportunities to the nation. As an 

example. over 200.000 persons are directly employed in the rubber industry and rubber 

cultivation sector and over 30.000 persons are employed in the rubber based industries. 

The exports of approximately, 33% rubber in raw form earned LKR 7.2 billion while 

converting the balance in to rubber products earns the LKR 72 billion. In the year 2006. 

export of rubber products and raw rubber earned a revenue equivalent to Rs. 46,864 

million and Rs. 9,341 million respectively. It is estimated that domestic sales of rubber 

products earned a revenue equivalent to Rs. 6.809 million. The export volume in 2006 is 

46.343 metric tons (mt). with a 4 7 per cent rise over 2005. In the case of RSS export a 62 

per cent rise has been recorded. It is projected that Sri Lanka \viii require 180.000 mt or 

NR by 2016 \Vith a land productivity of 1.800 kg/h<L The global demand for NR continues 

to be higher than supply. This vvill result in NR prices to remain high in the future as well. 

The NR production has to be increased through productivity improvement in the short term 

and through increased rubber extent in the long term (I). 

Sri Lanka produces four main grades of raw rubber namely Ribbed Smoke Sheets (RSS). 

Latex Crepe (LC). Latex concentrate and Sri Lanka Standard Rubber (SLR). In addition. 

there are few other rubber grades produced locally at small scale. Some of them are Sole 

Crepe. Scrap Crepe. Skim Rubber and Deproteinised Natural Rubber. With regard to 

rubber product manufacturing sector it has achieved a tremendous development in past 20-
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30 years. This industry has contributed to 5 % of Sri Lanka export earnings and shows a 

potential of growing up to 10%. Main rubber products manufactures in Sri Lanka are solid 

tires. pneumatic tire, carpet and dipped products such as gloves. It has been estimated that 

both these sectors provide direct and indirect employment opportunities more than 

500.000. This shows that the important of manufactures raw rubbers to the Sri Lankan 

economy. 

Production figures of the main raw rubber grades from 2000 to 2007 are given in Table 1. 

Table 1: Production of rmv rubber by di±Terent types between year 2000 and 2007 

Latex Latex Latex Latex I 
Sheets Sheets Crepe Crepe SLR SLR Other Other I 

Year (MT) (<Yo) (MT) ('%) (MT) ('Y.,) (MT) (%) 

2000 34003 38.8 28110 32.1 3879 4.4 15344 17.5 ~ 
2001 30344 '"'!- / 26112 30.3 3657 4.2 19461 .)),_ 22.6 
2002 42770 47.3 20831 23.0 1231 1.4 20514 22.7 
2003 50015 54.4 17131 18.6 1193 1.3 18359 20.0 
2004 46705 49.3 12481 13.2 2812 3.0 27000 28.5 
2005 50170 48.1 12914 12.4 5880 5.6 29766 28.5 
2006 46260 42.4 20224 18.5 9038 8.3 28076 25.7 
2007 48875 41.6 21756 18.5 9564 8.1 31586 26.9 

(Source: Statistical Hand Book, 2009, Rubber Development Department.) 

It is evident from the data presented in Table 1 that the major share of natural rubber 

production in Sri Lanka (about 45%) is in the form of sheet rubber which is the oldest and 

the simplest method of processing latex into a marketable form. Crepe rubber which held 

the second major share of the natural rubber market has become the third major type of raw 

rubber produced vvhile latex and other grades enjoyed the second major position since 

2003. SLR grade has maintained the lowest percentage of the total local natural rubber 

production. In addition to be in the highest major grade of rubber. RSS is produced by a 

wide spectrum of growers from small holders to plantation sector. therefore sheet rubber 

production is become more important industry in Sri Lanka. Therefore. RSS manufacturing 

process is discussed together with brief introduction of manufacture of other three grades 

below. Smoke House use to smoke RSS in Sri Lanka and the most of these RSS \vas 
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produced by small-scale and medium scale producers and there arc only a few estates that 

manufacture more than 1000 kg per day. 

1.1. Outline of the Ribbed Smoke Sheets (RSS) manufacturing process 

Ribbed smoked sheets (RSS) production from latex occurs in either factory-scale facilities 

(on estates and larger smallholdings) or in tiny field units (individual smallholdings). 

Despite its variability in scale, it always includes the following operations: collection of 

latex , blending, coagulation, milling, drying, and finishing. The layout for RSS production 

(factory-scale processing) is detailed in the figure below (Fig 1) 

Collection of Latex I 
~ 

Blending of Several Collections of 

latex to get uniformity of the latex 

~ 
Coagulation of Latex Using Formic 

Acid 

1 
Milling of Coagulum using smooth rollers 

and a Grom ed Rollers 

t 
Smoke in a Smoke House 

1 
l Grading and Bailing 

l 

Fig 1: Process t1ow chart of RSS manufacturing 

AS could be seen in Figure 1, NR latex is coagulated in suitable containers into thin slabs 

of coagulum and rolled through smooth rollers followed by a grooved set and dried to 

obtain sheet rubber. Depending upon the drying method, sheet rubbers are classified into 

two: Ribbed Smoked Sheets and Air Dried Sheets (Pale Amber Unsmokcd Sheets). 

-·--::--:.:---::;, 
,..-_.. l.t r I;,, . '· , "' ' . \,/. ' 

.<~~::· '\\ 
!.~~ · 1 i m~ ~ ;~ ,~ .~.1 17< ., - ,_ I 
·~,:~.,~:> 



5 

For processing latex into sheet rubber, it is imp011ant that the latex collected is brought to 

the processing centre before pre-coagulation sets in. In cases vvhcre the latex is found to be 

prone to pre-coagulation. an anticoagulant is used. 

Latex brought to the centre is strained through 40 and 60 mesh stainless steel sieves. The 

volume of latex is measured with a standard vessel and a calibrated rod. The dry rubber 

content (DRC) is estimated with a "'metrolac·', vvhich is a special type of calibrated 

hydrometer. However, laboratory methods arc employed for accurate determination (2). 

1.1.1 Latex Bulking 

Latex is diluted in bulking tanks to a standard consistency of 1/2 kg of dry rubber for every 

4 liters of the diluted latex (12.5% DRC). The diluted latex is allowed to stand in the 

bulking tank for a fixed time (usually 15 to 20 minutes) for the heavy dirt particles to 

sediment. 

The diluted latex is drawn out from the bulking tank without disturbing the sedimented 

layer of impurities into the coagulation pans or tanks. Four liters of latex is usually 

transferred to each pan. 

Fig 2: Coagulation in pans 
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Fig 3: Tank used for the coagulation 

1.1.2 Coagulation 

Acetic acid and formic acid are well knov.n coagulum for the coagulation process but due 

to so many reasons formic acid is generally used for coagulation. The quantity of acid 

required for satisfactory coagulation depends on various factors like the amount and type 

of anticoagulant used. the duration of coagulation, the season. and the nature of the latex. 

The acid requirement may slightly change under varying conditions and can be fixed up by 

experience. Only diluted acid should be used for coagulation and should be thoroughly 

mixed with latex. 

It has been found on numerous occasions that the quality of the RSS is considerably 

improved by changing from acetic to formic acid. The quality of the sheets can be 

improved to some extent if the coagulum is rolled the same evening and put in the smoke 

house for smoking the same night. 

1.1.3 Milling 

After coagulation, the coagulum is removed from the pan or tank and thoroughly washed 

in running water. They are rolled either in a sheeting battery or smooth rollers to a 

thickness of 3 mm and finally passed through the grooved roller. While sheeting. the 

coagulum is continuously washed. The sheets are again \Vashed in running water in a tank. 
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The wet sheets are allowed to drip on reapers arranged in a well-ventilated dripping shed. 

The dripping time of the sheets should not exceed 3 hours. Also direct sunlight can be used 

to dripping process. 

Fig 4: Sheets are kept under sunlight for dripping of water 

1.1.4 Smoking in Smoke Houses 

Fig 5: Conventional type Smoke House 

Then these sheets are dried by mean of smokes produced by firing rubber wood. These 

sheets are stacked on bamboo reapers inside the smoke house. 
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1.1.4.1 Introduction of conventional smoke house 

A conventional type smoke house consists of a chamber into which the sheets are loaded 

on reapers fitted on a wooden framework. Smoke is generated in the furnace. \Vhich is 

usually outside the chamber. Smoke and hot air from the tltrnace are directed into the 

chamber through a flue. Air inlets and ventilators arc provided at the bottom and top of the 

chamber respectively. These can be opened or closed for controlling temperature. 

Temperature can also be regulated by adjusting the rate of burning of the firewood by 

opening or closing the air inlets in the furnace door. A damper is usually provided at the 

main flue outlet as a safety measure to prevent fire entering the chamber in an event of 

opening the furnace door. The chamber may be of brickwork with a reinforced concrete 

frame. The smoke house shall be provided with adequate drainage to facilitate removal of 

serum dripping from the sheets. The roof and the ceiling may be of asbestos sheets and the 

gap between the roof and the ceiling at the top of the walls shall be closed from all the four 

sides of the smoke house, so as to avoid heat loss due to air currents over the ceiling and to 

prevent condensed moisture containing carbon from dripping on sheets. 

The time taken for each steps of making RSS in a conventional smoke house is different. It 

can be easily seen by considering them one by one. The most time consuming step ts 

drying step, so this step is the most contributing step for the productivity of RSS. It ts 

understood that reducing of drying step will enhance the productivity of this RSS 

production. Conventional smoke house will take 4-5 days to finish one batch of production 

so it is not an ef1icient production step. 

Table 2: Time taken tor several steps of RSS production 

Name of the Step 

Bulking 

Coagulation 

Milling 

Drying 

Finishing 

Time taken/hr 

2 

5 

1 

120 

2 
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1.1.4.2 Major Defects in Smoked Sheets 

The completely dried sheets are removed to the packing shed where they arc carefully 

inspected and graded according to the standards published by the Rubber Manufacturers 

Association (RMA) Inc. Washington in Green Book. This system at present provides for 

six grades of ribbed smoked sheets, viz, RSS IX, RSS 1, RSS 2, RSS 3, RSS 4 and RSS 5. 

The grading of sheet rubber is carried out by visual examination. Normally this is 

accomplished by holding rubber sheets against light when the most obvious defects 

become apparent. The main raw rubber properties concerned when grading of the RSS arc 

moisture content, dirt and colour. Therefore, eflicient drying is of great importance in the 

manufacturing process of RSS. 


