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At the end of this chapter, you will be competent to:

Investigate the natural resources used as raw material, in
chemical industries and productions, in Sri lanka.

Investigate the application of chemistry in the
Limestone based Industry

Production of industrial gases and,

Production related to plant raw materials.

Salt Industry
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Areas Resources

Kankasanthurai

Jaffna

Pulmudai

Talava

Seruwila

Elahera

Marawila/Nattandiya/Madampe

Bogala

Kochchikade

Rupaha

Ratnapura

Meetiyagoda

Matale & Badulla

Eppawala

Boralesgamuwa

Hambantota

Limestone/Coral

Limestone
Mineral Sand/Coral

Graphite

Copper/magnasite

Dolomite/Quartzite/Gems/Feldspar

Silica sand

Graphite

Clay for tiles and bricks

Dolomite/Quartzite/Marble/Quartz

Gems/Mica/Quartz

Keolin/Coral/Quartz/Dolomite

Feldsper

Apatite

Clay

Mineral Sands/Dolomite/Quartz
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Many end products used by us are made using natural raw materials.
These natural resourses are obtained from the land, ocean, atmosphere and plants
around us.

Land consists of different types of rocks, minerals and soil. Soil is formed by the 
weathering of rocks. Minerals, rocks and soil are very valuable resources for 
many industries and products in our country. Some of the important resourses and 
the locations they are found are given  in Table 4.1. 

Table 4.1

4.1  Sources of  natural resources that are used in local
industries.

Land
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You  have already  learnt  about the  three  types of  rocks, such  as  the igneous,
sedimentary and metamorphic rocks.  Granite  which  is an  igneous   type  is 
common in Sri Lanka. Granite contain the minerals  quartz, feldspar  and mica.
These minerals  are known as essential minerals.  Gravel and sand are formed by the 
weathering of quartz, while clay is formed from weathering feldspar.

       In addition to these,  Sri Lanka is endowed with huge amounts of industrial 
mineral resources that include apatite, calcite, clay, graphite, ilmenite, kaolin, 
mica, quartz, rutile, silica sand and zircon. Minerals are naturally occuring  in- 
organic substances with a definite composition and physical properties.

Apatite

Ilmanite

Graphite Silica

Fig. 4.1. Some types of rocks and minerals found in Sri Lanka

Zircon Granite

Kaolin Mica Quartz

Calcite Dolamite Feldspar
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Rock or Mineral Industries where it is used

Phosphate Fertilizer industry
Tooth paste, Anti acids, Chewing gum, Glue
and Soap
Cement industry, Pottery industry, terra-catta
Fertilizer industry
Ceramics industry, fancy goods
Pencil industry, Lubricants, Electrodes

Pigment production, High quality paint
industry
Ceramic industry,Glossy paints, wall fitters
Manufacture of capacitors, Insulators for
high voltage electrical equipment
Porcelain industry
Production of pigments
Glass industry
Gem industry, ceramic industry
Building construction
Gem industry
Cement industry/Lime stone industry/
Bleaching powder
Cement industry
Production of lime and bleacing powder
Flavouring food, caustic soda industry 

Apatite
Calcite

Clay
Dolomite
Feldspar
Graphite

Ilmenite

Kaolin
Mica

Quartz
Rutile
Silica sand
Zircon
Granite and other igneous rocks
Monazite
Limestone

Cement  clay
Shell coral
Salt

Some of the main rocks and minerals used in industries in Sri Lanka are given
in Table 4.2 Table 4.2

Ocean

Sri Lanka is endowed with glittering gems too. That is why Sri Lanka is known 
as ‘Ratna Deepa’ which means “The island of Gems”.

Sri Lanka is surrounded by the sea which is a major source of many important 
resources. Some of them are salts, sand, ilmenite and common salt. Sea water 
has a salinity of about 3.5%. This means that every 1kg of sea water (brine) 
contains 35g of salt dissolved in it. 
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Name of compound Formula

Sodium chloride
Magnesium chloride
Magnesium sulphate
Calcium sulphate
Potassium sulphate
Calcium carbonate
Magnesium bromide

%

77.75
10.09
4.73
3.60
2.46
0.35
0.21

NaCl
MgCl2
MgSO4

CaSO4

K2SO4

CaCO3

MgBr2

The percentages of the salts present in this 3.5% are given in Table 4.3. 
Table 4.3

Almost all these compounds are resources for various kinds of industry.
Common  salt

wMinerals

Sand

Sodium chloride is the common salt used in day to day life. It is used to enhance 
food flavour and also in several industrial productions. It is used to produce 
sodium hydroxide, sodium carbonate, sodium bicarbonate and bleaching liquids.

Valuable minerals can also be obtained from sea. Copper, nickel, mangnese etc. 
are found lying on the ocean floor. In addition to mineral deposits, ocean contains 
other types of riches.

Sand is another mineral resource. Mineral sands contain ilmenite, rutile, zircon, 
garnet, monazite and silimenite. Ilmenite, monazite and zircon are found in the 
beach sand deposits along the coast. But sufficiently concentrated deposits are 
found only in some areas. eg. Pulmoddai north of Trincomalee, Kaikawela near 
Induruwa, Polkotuwa near Beruwala, north of Negombo and Kudrimalai in 
Mannar. Garnet is found in Dewinuwara, Thangalla and Hambanthota. 

Atmosphere is the blanket of air which surrounds the earth. Atmosphere can be 
divided into several layers.
     Of these layers, the layer which contains the resource materials that we 
concern here is the troposphere. Troposphere starts at the earth surface and 
extends up to about 8-14.5 km high.

Atmosphere
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The composition of air is given in the Figure 4.2.
Oxygen
20.95%

Carbon dioxide 0.03%

Argon 0.93%

Other gases 0.01%

Nitrogen 78.08%

Fig. 4.2. The composition of air byvolume

Nitrogen,  oxygen and carbon dioxide present in the atmosphere are used as raw
materials in many industries.

Plants
Plants are a good source of several raw materials for industries. Some plant 
materials used in industry are given in Table 4.4.

Table 4.4.

Name of the plant Plant materials used Industry/Production

Jack, Teak, Nadun,
Halmilla, Buruta etc.

Coconut,
Jute, Pineapple
Rubber

Papaya

Coconut, Palm tree

Pine tree

Turpentine, Acacia (Kihiri)

Mango, Pineapple,
Citrus, Papaya

Mature trunks

Husk of fruit
Mature Leaves
Latex from the trunk

Latex from the fruit

Oil from the kernel

Bark

Stem/bark

Fruit

Timber

Fibre (coir)
Fibre
Latex industry

Medicinal products

Soap industry /
Food industry

Paper making
industry
Essential oils,

Gum, filler and
Glue production

Cordial and food
industry 
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Wood apple, Pineapple,
Mango, Melon

Cinnamon/Citronella/
Lemongrass/Eucalyptus

Cinnamon

Clove

Gliricidiya

Fruit pulp

Leaves

Bark

Bark, Leaves

Whole plant

Jam production

Essential oils

Essential oils
Essential oils

Thermal power

Find out and make a  list of plant products (not given in the above list) and 
the industries in which they are used.

          A natural resource used in industry should be available over a long period 
of time. Further, the resource should be in a place of easy reach.

          When selecting an area to set up an industry, it is necessary to consider the 
following factors.

1. Availability of raw material
2. Power supply
3. Capital investment
4. Technology
5. Trained and skilled workforce
6. Transport and marketing facilities
7. Disposal of effluents
8. Impact on the environment and organisms 

1. Obtaining technical advice
2. Management of human and physical resources
3. Production of an output of required standards
4. Obtaining the approval of the government and other authorised
 institutions.
5. Mechanism for disposal of effluence.

It is necessary to take steps with regard to the following, in order to overcome 
challenges from the community and the consumer.



Institutions from which technical assistance is obtained
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4.2  Limestone based industries in Sri Lanka
Varieties of limestone in Sri Lanka and their occurrence
Limestone is of sedimentary origin. Chemical compound found in limestone is 
calcium carbonate (CaCO3). If magnesium carbonate is also present with calcium 
carbonate it is called dolomite (CaCO3.MgCO3). Valuable dolomite deposits are 
found in Kandy, Matale, Nalanda, Habarana, Kandarawa, Balangoda, Bibile, 
Badulla and Welimada. Miocene limestone of the Jaffna peninsula is very pure 
Calcium carbonate.

Miocene limestones

These limestones extend to great depths covering the area from Puttalam in the 
north west coastal belt of the island to Jaffna. The main impurities found in the 
limestone of Puttalam are clay, and silica .

This limestone is used to manufacture cement. Miocene limestone is not popular in 
making lime due to its off white colour. According to Geological Survey Department, 
sources of miocene limestones are suffcient only for about 60 years.

Coral
Another variety of limestone is the Coral deposits. Though coral is found at 
various places along the coast, best known coral beds are found from Ambalangoda 
to Matara. Loosely packed stick coral are found here. Other areas where coral beds 
are found are Jaffna, Kalkudah, Kuchchaveli and Delft island. According to Geo-
logical Survey Department, about 300 lime kilns are identified from Akurala to 
Hambantota.
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For your knowledge.....
Shell deposits are formed from the shells of oysters, clams and bivalves

Shell deposits

Cement industry

         Shell deposits are another variety of limestone.  Shell deposits are found in 
Hungama. Percentage of calcium carbonate is very high, (about 98%) in these shell 
deposits. Little impurities are present in shell deposits. Calcite is another variety 
of limestone deposits. Best known calcite deposites are located in Balangoda. 
These deposits are not used in the production of lime. They are used mainly in the 
ceramic industry. 

Limestone and clay are the main raw materials used in the cement industry. They 
are dried and mixed in the ratio 3:1. The mixture is then ground in to a fine powder. 
This mixture is fed into the rotary kiln. 

 Demand for cement is increasing daily as it is used in the construction of  
buildings, bridges, roads to dams etc. It sets into a hard mass when treated with 
water. It is also known as Portland Cement. It is the most common type of cement 
used in many countries of the world, for general construction purposes.
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Name of the compound Chemical formula

NaCl
MgCl2
MgSO4
CaSO4
MgBr2
CaCO3
KCl

29.11 
3.58
2.34
1.44
0.05
0.12
0.72

Table 4.5

Amount in 1L of sea water/g

Sodium chloride 
Magnesium chloride 
Magnesium sulphate
Calcium sulphate
Magnesium bromide
Calcium carbonate
Potassium chloride

much

taken in handling bleaching powder. It should always be kept in a cool, dry place When

Properties of bleaching powder

4.3 Salt industry

Uses of bleaching powder
1.      For disinfecting drinking wat

1.      By the solar evaporation of sea water in salterns.

2.      Mining of rock salt from dry deposits
Of these two methods, the first methods is the one used in Sri Lanka.

The composition of sea water is given in Table 4.5.

2.      For disinfecting water in swimming pools.
3.      For bleaching cotton, paper and linen.
4.      Production of chloroform.

There are two methods of producing common salt on a large scale.







On a large scale, ammonia is prepared from N
2
 by the Haber process.On a large scale, ammonia is prepared from N

2
 by the Haber process.



C-H

s   a





2C2H5OH (aq) + 2CO2 (g)C6H12O6 (aq)

Do you know ?
Manufacture of ethyl alcohol from molasses
Molasses is a cheap source of sugar. it is a dark coloured viscous liquid left after 
the crystallization of sugar from the concentrated sugar can juice. Molasses 
contains about 30% of sugars; mostly sucrose, glucose and fructose which have 
not crystallized.



It is used as a fuel
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Vinegar

Vinegar from coconut water

Essential oils

Vinegar is a sour liquid containing dilute acetic acid that is obtained by   continued 
fermentation of toddy. In Sri Lanka, the traditional vinegar industry mostly uses 
coconut toddy as tflamehe main raw material. However during the recent past the   
industry has suffered to a great extent due to competition from artificial vinegar 
which is cheaper in the market.
Vinegar manufacture in Sri Lanka consists of a fermentation process followed by 
an acetification process. Fermentation is effected using yeast which is naturally 
present in toddy. During this phase, sugar present in sweet toddy is converted into 
ethyl alcohol.

The enzyme which is necessary for this process is zymase. It is present in yeast. 
Conversion of ethyl alcohol into acetic acid is known as acetification. The bacteria 
engaged in this process is acetobacter.

Thus, vinegar is produced by the oxidation of ethyl alcohol.

Coconut water obtained from matured fruits contains about 3% of sugar. This 
content is increased to 10% level by adding sugar. This fortified coconut water is 
then fermented by inoculating the solution with yeast. After alcoholic fermentation 
for about 3-5 days, some vinegar containing acetobacter bacteria is mixed. Alcohol 
gets oxidized to acetic acid.

Artificial vinegar can be made by the dilution of glacial acetic acid. Vinegar is   
used as a preservative and also as a flavouring agent in the food industry.

C2H5OH + O2 CH3COOH + H2O
acetobacter

The major essential oils produced in Sri Lanka are,
Cinnamon leaf oil
Cinnamon bark oil
Citronella oil
Nutmeg oil
Pepper oil
Clove bud oil
Cardomom oil
Eucalyptus oil

Essential oils are found in plant materials. They are aromatic materials with volatile 
organic substances. Essential oils (aromatic oils) are used in flavouring foods and 
in making perfumes.
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Coagulation of latex is due to the acids formed by the bacteria that grow in latex. 
Latex contains nutrients such as proteins and sugar. Bacteria use these nutrients 
and organic acids are formed as a result. Coagulation occurs due to these acids. 

Anticoagulants are bases such as ammonia solution, sodium sulphite and sodium 
carbonate.

Formaldehyde is also an anticoagulant, but it is not a base. Bacteria are killed 

by formadehyde.

Determination of dry rubber content (DRC) in latex

A special type of hydrometer is used for this, and it is called metrolac meter.

At present the preferred anti-coagulants are:

sodium sulphite
ammonia solution
formaldehyde (Formalin)
mixture of formalin and sodium sulphite or sodium carbonate.

Fig. 4.7 Metrolac meter

When using a metrolac meter first a sample of latex is mixed with water in the 
ratio of 1:2 and the let the metrolac in it. After taking the metrolac reading, the 
value is obtained by comparing with a standard table.

Types of rubber that are used for the production of goods and articles are:
1. Sheet rubber
2. Crepe rubber
3. Cubed rubber
4. Centrifuged latex
Production of sheet rubber (smoked rubber)
Diluted latex is poured into trays and dilute acetic acid or formic acid is added to 
coagulate this. Latex is coagulated and slabs of rubber are formed. These slabs are 
first passed through smooth rollers and finally through rollers that give a ribbed 
pattern to the final rubber sheet. The sheets are then hung for about 4 days in a 
smoke house in which a temperature between 40 0C-50 0C is maintained. Smoking 
dries rubber and also prevents microbial activity on it.





ExercisesExercises






