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11.1   INTRODUCTION 

You have already read about the non-metallic minerals in Unit 14 of BGYCT-133. Non-metallic 

minerals and rocks are also called industrial minerals. Non-metallic minerals form the back bone of 

several industries such as chemical, ceramic, fertilizer, refractory, etc. They are used in various 

industries to produce a variety of products and also used in the production of fertilizers and 

manufacturing of refractories. Industrial minerals are mined for their commercial value and are used 

in the industries based on their physical and/or chemical properties.  
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Now, in this unit we will discuss in detail about some of the non-metallic 

minerals used in refractory, fertilizer, abrasive, drilling, cement, ceramic and 

glass and cosmetic industries. We will also discuss minerals used as building 

and precious stones. 

Expected Learning Outcomes__________________ 

After reading this unit you should be able to: 

❖ explain about minerals used in the refractory, fertilizer, abrasive, drilling, 

cement, glass, cosmetic and ceramic manufacturing industries;  

❖ describe building and construction materials like granite, marble, quartzite 

and sandstone etc.; and 

❖ discuss about industrial minerals used as building stones and precious 

stones 

11.2   REFRACTORY INDUSTRY 

You have already read about the minerals used in refractory industry in Unit 14 

of BGYCT-133 course. Refractory mineral is a heat-resistant material. These 

minerals can withstand high temperature and are resistant to decomposition by 

heat, pressure, or chemical attack. Refractory minerals can sustain high 

temperature more than 1500°C and can be moulded into fire bricks. The most 

important materials used in the manufacturing of refractories are 

the oxides of aluminium, silicon, magnesium and calcium. Based on the 

chemical behaviour of the refractory materials, they are classified into the 

following three types:  

i) Acidic refractories: They are generally resistant to acidic materials but easily 

attacked by basic materials. They include clays, alumina, silica in the form of 

flint, sandstone, quartzite, etc. 

ii) Neutral refractories: They are chemically stable to both acids and bases, 

e.g., chromite, graphite, etc. 

iii) Basic refractories: They are stable to alkaline materials but can react to acids, 

e.g., bauxite, zircon, dolomite, magnesite, etc. 

Let us discuss few minerals considered as refractory mineral. 

11.2.1   Fireclay 

Fireclays are also known as sedimentary clays. They are composed of the clay 

minerals kaolinite and illite, together with the fine-grained quartz/colloidal silica 

in varying proportions. The chemical constituents of fireclay are Al2O3, SiO2. 

High-grade fireclays can withstand temperatures of 17750C and contains 35 – 

45% of Al2O3, 2-2.5% alkalies, 2.1-2.5% of Fe2O3 and 0.75% of CaS. The 

refractoriness and plasticity are the two main properties needed in fireclay for 

its suitability in the manufacture of refractory bricks.  The fireclay contains high 

alumina and low iron oxide, lime, magnesia & alkalies and is preferred by 

refractory manufacturers. 

Depending upon the capacity to withstand high temperature before melting, 

fireclays are categorised into: 
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i) low duty type: withstand high temperature between 1,5150C and 1,6150C; 

ii) intermediate duty type: withstand high temperature up to 1,6500C; 

iii) high duty type: withstand high temperature up to 1,7000C; and 

iv) super duty type: withstand high temperature beyond 1,7750C. 

• Mode of Occurrence: Fireclays are sedimentary mudstones that occur as 

the ‘seatearths’ and underlie almost all the coal seams. They are considered 

to have originated from suspended matter carried by low-gradient streams 

into coal swamps. The fireclays are distinguished from the associated 

sediments by the presence of rootlets and the absence of bedding plane. 

 
Fig. 11.1: Distribution of fireclay deposits of India. 

• Distribution in India: India possesses substantial reserves of fireclay, but 

reserves of high-grade (non-plastic) fireclay containing more than 37% 

alumina are limited. The best deposits occur in association with the coal 

seams in the Lower Gondwana coalfields of Andhra Pradesh; Jharia and 

Raniganj coal fields of Jharkhand and West Bengal; Korba coalfields of 
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Chhattisgarh and Neyveli lignite fields in Tamil Nadu. Fireclays which are not 

associated with coal measures are reported from Gujarat, Jabalpur region of 

Madhya Pradesh and Belpahar-Sundergarh areas of Odisha (Fig. 11.1). 

Fireclays are also found in Jammu and Kashmir, Assam and Meghalaya and 

Uttar Pradesh. 

• Uses: Fireclay is chiefly consumed in the refractory industry for the 

manufacture of ceramics, especially of fire bricks which are utilised for 

furnace, boilers, etc. Several kinds of fireclay bricks are manufactured by 

admixing with calcined bauxite or kyanite. 

11.2.2   Graphite 

Graphite is allotropic form of pure carbon, chemically similar to diamond and 

wood charcoal. The inherent qualities of graphite are its high lubricity, 

refractoriness or ability to withstand high temperature, good electrical and heat 

conductivity, and resistance to reaction with ordinary chemical reagents. It is 

dark grey-black with a characteristics greasy feel and metallic lustre.  

 
Fig. 11.2: Distribution of graphite deposits of India. 
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The commercial dark grey graphite is graded mainly on the basis of carbon 

content. Graphite occurs in two forms:  

• Natural graphite which includes (a) crystalline and (b) amorphous varieties; 

and  

• Artificial/manufactured graphite.  

They occur as bed, veins, and pocket deposits. Crystalline small flakes of 

graphite occur as isolated, flat, plate-like particles with hexagonal or angular 

edges. Graphite lumps occur in fissure veins or fractures and appears as 

massive platy intergrowths of fibrous or crystalline aggregates. 

• Mode of Occurrence: Graphite occurs in metamorphic rocks formed by 

regional metamorphism or contact metamorphism of organic-rich 

sedimentary rocks. It occurs in gneisses, schist, marble, quartzite and 

altered coal beds. It also occurs in igneous rocks, veins and pegmatites. 

Hydrothermal solution accounts for vein deposits and in pegmatite deposits.  

• Distribution in India: The graphite deposits of India occur in Khondalite 

group of rocks of Andhra Pradesh, Kerala and Odisha. They are also found 

in Jharkhand, Gujarat, Rajasthan, Tamil Nadu, Arunachal Pradesh and 

Jammu and Kashmir (Fig. 11.2).  

• Uses: Graphite (Fig.11.3) is used in the manufacture of refractory carbon 

bricks. Flaky graphite is used in the manufacture of crucibles for melting 

metals. It is also used in the manufacture of lead pencil, batteries, lubricants 

and brushes, in atomic reactors, electrodes, batteries, and solar panels. 

 
Fig. 11.3: Hand specimen of graphite. 

11.2.3   Dolomite 

Dolomite is an anhydrous carbonate mineral and also called as dolostone. It is 

generally yellowish-white or brownish-white in colour. It is a double carbonate of 

calcium (CaCO3) and magnesium (MgCO3). Usually the rock containing 40-45% 

MgCO3 is called dolomite. When magnesium of dolomite is replaced by iron or 

manganese and with lesser proportion of magnesium carbonate, it is known as 

dolomitic limestone. The process of dolomitisation is related to joints and 

fissures through which the solutions penetrated and thick beds of limestone 

may be changed to dolomite.  
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• Mode of Occurrence: Dolomite (Fig. 11.4) occurs as sedimentary bedded 

strata associated with the limestone. Dolomite forms in hydrothermal veins 

or as a pore-filling mineral in carbonate rocks. They occur as an accessory 

component in igneous pegmatites or altered mafic igneous rocks. It also 

occurs in marble, formed by the alteration of sedimentary dolostone, and 

dolomite associated with altered ultramafic igneous rocks (e.g., serpentinite). 

 

Fig.11.4: Hand specimen of grey crystalline dolomite. 

 

Fig. 11.5: Distribution of dolomite deposits of India. 
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• Distribution in India: Dolomite is widespread in all parts of the country. The 

deposits are found in Jalpaiguri and Darjeeling districts of West Bengal; 

Anantpur District of Andhra Pradesh; Palamu District of Jharkhand; 

Mahendragarh District of Haryana. They are found in Balaghat, Bastar 

(Chhattisgarh), Bilaspur (Chhattisgarh), Chindwara and Mandla districts of 

Madhya Pradesh; Chandrapur, Nagpur and Yavatmal districts of 

Maharashtra; Koraput, Keonjhar, Sambalpur and Sundargarh districts of 

Odisha; Ajmer, Bhilwara, Alwar districts of Rajasthan (Fig.11.5).  

• Uses: Dolomite finds its uses as a flux, refractory material of iron and steel 

industry. It is used in the production of metallic magnesium and calcium. It is 

used in polishing of nickel plate. It is also utilised in glass, ferro alloys, alloy 

steel, chemicals, pharmaceutical and soft abrasives. Dolomite is also used in 

production of carbon dioxide. 

11.2.4   Magnesite 

Magnesite (MgCO3) is a carbonate of magnesium. Commercially, the term 

'magnesite' refers not only to the mineral, but also to many products obtained 

by calcining the natural carbonate. Caustic magnesite obtained by calcining 

crude magnesite at comparatively low temperatures (700 oC to 1000oC). 

Refractory magnesite is obtained by calcining magnesite at high temperatures 

from 1500 oC - 1800oC. Pure magnesite is calcined at still higher temperatures 

from 1600 oC - 1800oC to expel carbon dioxide completely which is known as 

'periclase' (MgO).  

• Mode of Occurrence: Magnesite (Fig. 11.6) is usually found as secondary 

deposits, formed due to alteration of ultramafic rocks and other magnesium-

rich rock types. It is also formed by replacement of carbonate and dolomitic 

limestone. It occurs as bedded sedimentary deposits and as irregular veins. 

The magnesite deposits are mostly associated with ultramafic bodies such 

as peridotite, dunite and pyroxenite. The magnesite deposits occur in three 

forms:  

1) cryptocrystalline,  

2) fibrous, and  

3) nodular types.  

It can also be formed by metasomatism in skarn deposits.  

 
Fig. 11.6: Hand specimen of magnesite. 
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• Distribution in India: Magnesite deposits in India, generally occur as 

crystalline, amorphous and massive. In India magnesite deposits are found 

in Almora (Uttaranchal) and Pithoragarh (Uttaranchal) districts of 

Uttarakhand, Brahmani and Pangi in Himachal Pradesh, Kargil, Ladakh and 

Udhampur districts of Jammu and Kashmir, Kodagu and Mysore districts of 

Karnataka (Fig. 11.7). Magnesite deposits are reported from Arcot, 

Dharmapuri, Nilgiris, Erode, Coimbatore, Tirunelveli, Tiruchirapalli and 

Salem districts of Tamil Nadu. Massive mining activity is going on the Chalk 

Hills in Salem. 

• Uses: Magnesite is used as abrasive for soft polishing of metal and mineral 

surfaces. Fused magnesia is used as insulating material in electrical industry 

and refractory brick linings in steel furnaces. The caustic magnesia is used 

as animal feed stuff and in the manufacture of oxychloride cement. 

Magnesite is also used for manufacture of magnesium compounds like 

magnesium sulphate (epsom salt) and other salts. 

 
Fig. 11.7: Distribution of magnesite deposits of India. 
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11.3   FERTILIZER INDUSTRY 

You have already read about the minerals used in fertilizer industry in Unit 14 of 

BGYCT-133 course. Fertilizer means manure used in the agriculture. Fertilizers 

are of two types:  

i) Composed fertilizer made from plant material and excreta of animals; and  

ii) Chemical fertiliser made-up of compounds containing nitrogen, phosphorus 

and potassium.  

The raw materials needed in the fertilizer industries are gypsum, apatite, 

phosphates, potassium salts, ammonium sulphate, lime and sulphur. The 

phosphatic rocks occur in varied forms and may be fragmental, pelletal, 

nodular, oolitic, pisolitic, lenticular, platy, granular and massive. They may occur 

as marine sedimentary beds, phosphatic marls and limestone beds, reworked 

pebbles, residual concentration of phosphatic materials and apatite deposits.  

Let us discuss some of the commonly used fertilizer minerals. 

11.3.1   Potassium 

The word potassium is derived from potash. Potash includes several mined and 

industrial salts that contain potassium in water-soluble form. Potassium 

sulphate (K2SO4) is one of the chief compounds used as plant foods. Potash 

ores are typically rich in potassium chloride (KCl), sodium chloride (NaCl) and 

other salts and clays. Potassium minerals of economic importance (other than 

silicates) occur as chlorides, nitrates, sulphates or carbonates of potassium or 

as organic potash. The mineral glauconite is a hydrous silicate of iron and 

potassium and forms a potential source of potash.  

• Mode of Occurrence: The various modes of occurrences of potash deposits 

are: marine evaporites, potash-rich brines, saline lakes and playa deposits. 

Potash minerals resulted from evaporation of sea water or saline lake water 

whereas potash-brines resulted from the evaporation or surface waters in 

arid regions. 

• Distribution in India: Glauconite is found in Banda district of Uttar Pradesh 

and Satna district of Madhya Pradesh. The potash and potash-rich brines 

are known to occur in Leh district of Jammu and Kashmir; Bikaner and 

Jodhpur districts of Rajasthan; and Rann of Kutch, Gujarat (Fig. 11.8). They 

also occur in coastal areas of Andhra Pradesh, Orissa, Gujarat, West Bengal 

etc. 

• Uses: Potassium salts are used for agricultural purposes. The other uses 

are the manufacture of glass, explosives, chemicals and metallurgical 

processes. Potash also finds its application in the manufacture of safety 

matches, soap, tanning, dyeing, photography and ceramics. 
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Fig. 11.8: Distribution of potassium deposits of India. 

11.3.2   Phosphates 

Phosphorite or rock phosphate (Ca5FO12P3) (Fig. 11.9) are industrial minerals. 

Phosphates constitute an essential plant food and are utilised in agriculture. 

Treatment with sulphuric acid produces essential substances, dicalcium and 

tricalcium phosphate which are more valuable for plant life. The phosphatic 

content is indicated commercially in terms of percentage of tricalcium 

phosphate or bone phosphate of lime.  

• Mode of Occurrence: The rocks may be fragmental, pelletal, nodular, 

oolitic, pisolitic, lenticular, platy, granular and massive form. They may occur 

as marine sedimentary beds, phosphatic marls and limestone beds, 

reworked pebbles, residual concentration of phosphatic materials and apatite 

deposits. Potash minerals resulted from evaporation of sea water or saline 

lake water whereas potash-brines resulted from the evaporation or surface 

waters in arid regions.  
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Fig. 11.9: Phosphorite/rock phosphate deposit at Jhamarkotra in Rajasthan. 

(Photo credit: Ganga Singh Bhartiya) 

 
Fig. 11.10: Distribution of phosphate deposits of India. 

• Distribution in India: Phosphatic limestone are mostly of low grade and 

found in Palamu district of Jharkhand; Pithoragarh district of Uttaranchal. 

They are also distributed in Shimla, Solan, Sirmaur, Mahasu districts of 
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Himachal Pradesh; Pir Panjal Range of Jammu and Kashmir; East Khasi, 

Garo and Jayantia Hills of Meghalaya. It is also found in Jhabua, Chattarpur, 

and Sagar districts of Madhya Pradesh; Ib coalfield of Odisha; Udaipur, 

Banswara, Jaisalmer districts of Rajasthan; Dehradun (Uttaranchal), Tehri 

(Uttaranchal) districts of Uttarakhand and Lalitpur districts of Uttar Pradesh 

(Fig. 11.10). 

• Uses: Phosphates are largely consumed in the fertilizer industry. They are 

utilized in the manufacture of elemental phosphorus, chemicals, glass, 

sugar, iron, steel industries. They are also used in safety matches, fireworks, 

medicines, soft drinks, backing powder, photography, cement and ceramics 

etc.  

11.4   ABRASIVE INDUSTRY 

You have already read about the minerals used in abrasive industry in Unit 14 

of BGYCT-133 course. Abrasive minerals are used in cutting, crushing, 

abrading, grinding, cleaning, scouring and polishing etc. The capability of the 

material to cut, crush, grind, scour and polish is dependent upon its hardness 

which is the essential property of an abrasive. Natural abrasives include all the 

minerals and rocks which are used for abrasive purposes without chemical and 

physical changes. They are classified into: 

i) High grade natural abrasives:  include diamond, corundum, garnet, emery, 

etc. 

ii) Siliceous abrasives: includes various forms of silica and siliceous rocks like 

quartz, sand, chert, sandstone, quartzite etc. 

iii) Soft abrasive: includes calcite, chalk, china clay, magnesia, manganese 

dioxide, tin oxide, black and green rouge are used as metal polish. 

Artificial abrasives are made either by heating or chemical action from metals 

or mineral raw materials. Following are the special type of abrasives.  

i) Bonded abrasive: Abrasive grains are closely sized, bonded and pressed 

and moulded into various bonded abrasives, e.g. silicon carbide, synthetic 

corundum. 

ii) Coated abrasive: They are made-up of sized abrasive grains cemented to 

cloth or paper backing, e.g. sand paper, silicon paper etc. 

Let us discuss about corundum and garnet in the following section. 

11.4.1   Corundum  

Corundum is a crystalline form of aluminium oxide Al2O3 and is hardest mineral 

next to diamond. It is a barrel-shape, hexagonal and when in distinct crystal, it 

shows hexagonal prism or pyramid. Pure corundum is defined to have 

hardness of 9.0 on the Mohs scale of hardness and it can scratch almost every 

other mineral. The transparent crystalline varieties of corundum are regarded 

as valuable gemstones. According to colour, corundum is named as Ruby (red 

coloured transparent), Sapphire (blue), Amethyst (purple sapphire), White 

sapphire (colourless), Topaz (yellow sapphire), Emerald (green) and Emery 

(dark grey or black). 
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• Mode of Occurrence: Corundum occurs as a mineral in metamorphic 

terranes such as mica schist, gneiss and some marbles formed as a result of 

contact metamorphism. It also occurs in veins and magmatic segregations 

associated with the peridotite and silica deficient rocks such as nepheline 

syenite. It also occurs as masses adjacent to ultramafic intrusives. It is found 

as residual deposits derived from pegmatites and as a detrital mineral in 

stream and beach sands.  

• Distribution in India: In India, corundum occurs in Salem and Coimbatore 

districts of Tamil Nadu; Kolar, Kanara, Mysore, Kudur and Tumkur districts of 

Karnataka. It is found associated with sillimanite or kyanite as observed in 

Khasi and Jaintia hills of Meghalaya and Singhbhum district of Jharkhand. 

Other varieties occur in: Sidhi district of Madhya Pradesh; Bhandara district 

of Maharastra; Udhampur district of Jammu and Kashmir; Puruliya district of 

West Bengal and Cuttack district of Odisha (Fig. 11.11). 

 
Fig. 11.11: Distribution of corundum deposits of India. 
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• Uses: Corundum is used as gemstone, abrasive, corundum paper and 

cloth, in scientific instruments.  It is utilised as loose grains in optical glass 

grinding, lens polishing etc. 

11.4.2   Garnet 

Garnet is a collective term used for a group of minerals having similar physical 

properties. Hardness and toughness are the necessary properties for its use as 

abrasive. Garnet is dense, hard with sharp angular fracture, containing small 

amounts of free silica and exhibits high resistance to physical and chemical 

attacks (Fig. 11.12). The common iron-rich garnet variety, almandite (Fe-Al 

garnet) is generally utilised as an abrasive. Other varieties are pyrope, 

spessartite, andradite, grossular, uvarovite. Garnet is found in many colours like 

red, orange, yellow, green, blue, purple, pink, brown, black and colourless, with 

reddish shades most common.  

 
Fig. 11.12: Hand specimen of distorted garnet. 

• Mode of Occurrence: Rock-forming garnets occurs in two forms: in-situ and 

placer deposits. In-situ deposits occur in metamorphic rocks such as 

gneisses and schists. It also occurs as primary mineral in igneous rocks 

especially granites and granitic pegmatites. Placer deposits occurs 

sporadically in clastic sediments and sedimentary rocks, as heavy detrital 

residues in sediments. 

• Distribution in India: In India, gem variety of garnet occurs in Ajmer, Jaipur, 

Kishangarh (Ajmer district), Tonk and Udaipur districts of Rajasthan; Krishna 

and Nellore districts of Andhra Pradesh; Warangal district of Telangana and 

Coimbatore, Nilgiri, Tirunelveli, Kanyakumari, Madurai, Tiruchirappalli, 

Thoothukudi and Salem districts of Tamil Nadu. Garnet occurs in beach 

sands along with ilmenite, rutile, sillimanite, etc. in the states of Kerala, 

Odisha and Tamil Nadu (Fig. 11.13). 

• Uses: Garnet is used as abrasives and semi-precious stone. The Fe-Al 

garnet is mainly used as an abrasive, for polishing surfaces, in carpentry, in 

the manufacture of garnet coated cloth, paper etc. It is used as loose grains 

and finely ground powder for glass and optical lens grinding and surfacing 

ornamental stones and in paper cloth for rubbing hardwood, automobile 

bodies, copper and brass, removing paints and varnishes, finishing hard 

rubber, leather, felt and silk hats. 
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Fig. 11.13: Distribution of garnet deposits of India. 

11.5     DRILLING INDUSTRY 

Drilling is a process, whereby a hole is bored using a drill bit to create a well for 

oil and natural gas production. Oil and natural gas drilling rigs are used to 

identify geologic reservoirs and extract oil or natural gas. The range of 

chemicals and additives used in the drilling fluids is extensive. There are 

various minerals which are used for oil drilling and exploration processes for 

different purposes. Most widely used minerals are bentonite, baryte, calcium 

carbonate, calcium chloride caustic soda, sodium chloride, soda ash, mica, 

abrasive garnet etc. Here we will discuss about baryte. 

11.5.1   Baryte 

Baryte/ Barite (BaSO4) is one of the heaviest minerals (Fig. 11.14). It has a 

specific gravity of 4.5. Baryte is the principal ore of barium and is used to make 

a wide variety of barium compounds. Due to its high specific gravity, it is 

suitable for a wide range of industrial, medical, and manufacturing uses. Baryte 

is used as a weighting agent for drilling fluids in oil and gas exploration to 

suppress high formation pressures and prevent blowouts.  
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Fig. 11.14: Hand specimen of baryte. 

• Mode of Occurrence: Baryte occurs as veins in the gneisses, fissure veins 

along joints, fault and bedding planes and is found in association with 

limestones, sandstones, shales, dolomite etc. In sediments and sedimentary 

rocks baryte often occurs as concretions and void-filling crystals. It also 

occurs in hot spring deposits, in lead-zinc veins in limestones ore and as 

residual nodules, resulting from the decay of limestone. It also occurs as 

volcanogenic syn-sedimentary bedded deposits (Mangampet deposit). 

 
Fig. 11.15: Distribution of baryte deposits of India. 
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• Distribution in India: India is one of the leading producers and exporters of 

barytes in the world. Mangampet deposit in Cuddapah district of Andhra 

Pradesh is the largest barytes deposit (Fig. 11.15). It also occurs in Udaipur 

and Alwar districts of Rajasthan. Other baryte producing states are Himachal 

Pradesh, Madhya Pradesh, Bihar, Jammu and Kashmir, Tamil Nadu.  

• Uses: Apart from drilling industry, it is used in automobile, paints, pigments, 

rubber, textiles, leather, paper and plastic industries. In ceramic industry 

baryte is converted into barium carbonate and is used for the manufacture of 

optical glass and enamels. It is also used in the manufacture of LED glass 

for television and computer screens. 

Apart from baryte, some clays are used in drilling fluids to form 

an impermeable mudcake to separate a formation from the invasion of drilling 

fluid. In drilling industry clays and other chemicals are incorporated into the 

water to create a homogenous blend. The clay is usually a combination of 

native clays that are suspended in the fluid while drilling, or specific types of 

clay that are treated and sold as additives for the water-based mud system. The 

most common of these is bentonite, which is frequently referred to in the oilfield 

as “gel”. You will read about clay in the sub section 11.7.1 of this unit. 

In addition to baryte and clay diamond is commonly used in mineral exploration 

and mining industries. Diamond drill bits are used for oil well drilling and 

obtaining core samples. You will read about diamond in the sub section 11.10.1 

of this unit. 

In the previous sections, we studied about the minerals used in refractory, 

fertilizer, abrasive and drilling industries. Before going to the next section spend 

5 minutes to check how you are progressing. 

 SAQ 1 

a) List the minerals used in refractory industry. 

b) Write the uses of potash. 

c) Define corundum. 

d) List the uses of baryte. 

11.6   CEMENT INDUSTRY 

Building and other similar constructions largely require cement and cementing 

materials. Cement is the material which binds particles together. It has the 

property of setting hard. Cements used in the construction are usually inorganic, 

and consists of powdered calcium silicates and aluminates. It is manufactured 

by heating a mixture of limestone and clay and grinding the mixture. Cement is 

used to cause a grip between different particles or masses of solid matter to a 

compact aggregate. Depending on the ability of the cement to set in the 

presence of water, they are classified as non-hydraulic or hydraulic. 

i) Non-hydraulic cement: It does not consolidate in wet conditions. It sets as 

it dries and reacts with carbon dioxide in the air and resistant to attack by 

chemicals after setting. 
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ii) Hydraulic cements:  It consolidates and become adhesive due to 

a chemical reaction between the dry ingredients and water.  

The raw materials used in cement industry are limestone, clay, shale, marl, 

oyster shells, gypsum, laterite, bauxite, asbestos and magnesite. Let us discuss 

here about limestone and gypsum. 

11.6.1   Limestone 

Limestone is a carbonate sedimentary rock. It is a carbonate of lime or 

calcium. It is composed of the skeletal remains of marine organisms such 

as coral, foraminifera, and molluscs. Major minerals composed of limestones 

are calcite and aragonite; other carbonate grains are ooids, peloids, intraclasts, 

and extraclasts. When magnesium replaces the calcium in part, it forms 

dolomitic limestone. Nomenclature of limestone may vary based upon its 

colour, structure, locality and formation. Regardless of its origin and mineral 

composition many different types of limestone exist. Some of the common 

varieties are:  

o Chalk is a soft limestone with a very fine texture that is usually white or light 

grey in colour.  

o Coquina is a poorly-cemented limestone that is composed mainly of broken 

shell debris.  

o Fossiliferous limestone contains abundant fossils like shell and skeletons 

of the organisms (Fig. 11.16b).  

o Lithographic limestone is a dense limestone with a very fine and uniform 

grain size that occurs in thin beds.  

o Oolitic limestones (or oolites) are examples of a non-fossiliferous 

limestone. 

o Travertine is a limestone that forms by evaporative precipitation in a cave, 

such as stalactites, stalagmites.  

o Tufa is a limestone formed by precipitation of calcium-laden waters at a hot 

spring, lake shore, etc.  

 

Fig. 11.16: a) Dolomitic limestone of Sonbhadra District in Uttar Pradesh; b) 

Fossiliferous limestone from Jaisalmer. [Photo credit for (a): Prof. Meenal 

Mishra] 
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• Mode of Occurrence: Limestone occurs in the form of extensive beds, 

bands and pockets. They occur as non-crystalline, crystalline and 

amorphous forms and may be argillaceous, ferruginous and fossiliferous. 

Limestone can form either by inorganic chemical means or as result of 

biochemical processes like stromatolitic limestone. Limestones having 

inorganic origin form when chemical changes or high-water temperatures 

increase the concentration of calcium carbonate to a point that it 

precipitates. 

 
Fig. 11.17: Distribution of limestone deposits of India. 

• Distribution in India: India has abundant deposits of limestone and is 

widely distributed in many places such as Cuddapah, Guntur, Kurnool and 

West Godavari districts in Andhra Pradesh; Adilabad, Hyderabad and, 

Karimnagar districts of Telangana; Belgaum, Chitradurga, Shimoga, Tumkur 

districts in Karnataka; Karbi-Anglong, Lakhimpur, Nagaon districts in Assam; 

Hazaribag, Palamu, Dhanbad districts in Jharkhand; Amreli, Banaskantha, 

Bhavnagar, Bharuch districts in  Gujarat; Ambala, Bhiwani and 
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Mahendragarh districts in Haryana; Bilaspur, Chamba, Kangra, Shimla 

districts in  Himachal Pradesh; Sonbhadra district in Uttar Pradesh; Ajmer, 

Alwar, Banswara, Chittorgarh, Jaipur, Jaisalmer districts in Rajasthan; 

Almora, Pithoragarh, Dehradun districts in Uttarakhand;  Anantnag, 

Baramula, Doda, Kathua districts in Jammu & Kashmir; Raigarh, Janjgir-

Champa, Kabirdham, Bilaspur, Raipur, Durg, Rajnandgaon districts of 

Chhattisgarh; Damoh, Hoshangabad, Mandsaur, Narsinghpur, Rewa, Satna, 

Panna, Katni, Sagar, Dhar, Khargone, Jhabua, Balaghat, Sidhi and Morena 

districts of Madhya Pradesh (Fig. 11.17). 

• Uses:  It is extensively used in cement industries, iron and steel, chemical, 

sugar and paper industries. It is also used in ferro-alloys, glass manufacture, 

lime manufacture, foundry, refractories, textile, electrode, ceramic, sponge 

iron. Hard, siliceous, dolomitic and argillaceous limestone is used as 

dimension stone. Flaggy limestone of varying colours and fine texture is 

suitable for paving and flooring. 

11.6.2   Gypsum 

Gypsum (CaSO4.2H2O) is a hydrated soft mineral composed of calcium 

sulphate. It is found in layered sedimentary deposits often associated with the 

minerals  halite, anhydrite, sulphur, and calcite. It is colourless to white, often 

tinged other hues due to presence of impurities. Pure gypsum is white and soft. 

Gypsum when finely ground and made plastic with water on cooling can be 

spread out, cast or moulded to any desired surface or form. On drying, it sets 

into a hard rock-like form. Its commercial importance depends upon its ability 

after calcination.  

Gypsum occurs in nature as: 

i) Gypsum rock: crystal as well as masses; 

ii) Alabaster: very fine-grained white or lightly tinted; 

iii) Gypsite:  porous mixed of sand and clay; 

iv) Satin spar: silky, fibrous form; 

v) Selenite:  transparent crystal form. 

In arid regions, gypsum can also occur in a flower-like opaque form, embedded 

within the sand grains, called desert rose. Indian gypsum is mostly of gypsite 

type (Fig. 11.18). Alabaster variety of gypsum is valued for ornamental work. 

 

Fig. 11.18: Hand specimen of gypsum. 

https://geology.com/minerals/halite.shtml
https://geology.com/minerals/anhydrite.shtml
https://geology.com/minerals/sulfur.shtml
https://geology.com/minerals/calcite.shtml
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• Mode of Occurrence: Gypsum occurs as evaporite deposit as thick beds, 

strata, interstratified with limestones and shales and is usually found as a 

layer underlying beds of rock salt. It is also found as tabular bodies or 

scattered crystals in clays and shales. It was deposited in the freshwater and 

ocean water, as well as in hot springs, from volcanic vapours, and sulphate 

solutions in veins. In veins, hydrothermal anhydrite is commonly hydrated to 

gypsum by groundwater in near-surface exposures. 

• Distribution in India: Gypsum deposits occur in several parts of India. 

Selenite variety occurs in Nellore, Guntur and Prakasham districts of Andhra 

Pradesh. It occurs in Jamnagar, Surendranagar, Bhavnagar and Kuchchh 

districts of Gujarat; Sirmaur and Chamba areas of Himachal Pradesh, 

Jammu & Kashmir respectively. High-grade gypsum is mostly mined from 

Rajasthan in Nagaur, Bikaner, Barmer, Churu, Jaisalmer and Pali. Gypsum 

also occurs in Gulbarga district of Karnataka; Shahdol District of Madhya 

Pradesh and Tiruchirapalli district of Tamil Nadu, Tehri Garhwal, Dehradun 

and Nainital districts of Uttaranchal (Fig. 11.19).  

 
Fig. 11.19: Distribution of gypsum deposits of India. 
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• Uses: Satin spar and alabaster varieties of gypsum are used for a variety of 

ornamental purposes. Gypsum is utilised in industries, like cement, fertilizer 

(ammonium sulphate) and plaster of Paris. Gypsum is used in the 

manufacturing of Portland cement, pottery, pharmaceuticals and textiles. 

11.7   CERAMIC AND GLASS INDUSTRY 

Ceramics and glass are used in many industrial applications such as 

metallurgical, chemical, mechanical, etc. The raw material needed for ceramic 

and glass industries is china clay and other types of clays, feldspars, quartz, 

glass sand, bauxite, bentonite, fuller’s earth, zircon, fluorspar, sillimanite, borax, 

magnesite, diaspore, baryte, talc, diatomite, dolomite, zircon and kaolinized 

granite etc. Properties that make these materials desirable are hardness, 

toughness, wear and corrosion resistance, resistance to chemical attack, high-

temperature; compressive strength, thermal and electrical insulation. Let us 

discuss about clay, quartz and silica-sand. 

11.7.1   Clay 

Clay is the vital raw material to be used in ceramic industry. The fine-grained 

constituent minerals which are less than 0.002 mm or so can be identified only 

with the help of electron microscope. Clay is an aggregate of minerals and 

colloidal substances which become plastic when wet due to particle size and 

geometry as well as water content and can be moulded/harden into desired 

shapes when subjected to high temperatures. Various uses of clay depend 

upon its physical properties like plasticity, shrinkage, fusibility. There are many 

types of clays, such as: china clay or kaolin, ball clays, fireclays, bentonite, 

lithomarge, fuller’s earth, pottery clay, white-ware clay, cement clays, brick and 

tile clays and sewage pipe clays, etc. Clay minerals include the following 

groups: 

➢ Kaolin group: kaolinite, dickite, halloysite, and nacrite;  

➢ Smectite group: montmorillonite, nontronite and beidellite and trioctahedral 

smectites for example saponite;  

➢ Illite group: clay-micas; and 

➢ Chlorite group: wide variety of similar minerals with considerable chemical 

variation.  

• Mode of Occurrence: Clay minerals (Fig.11.20) occur as very minute lath 

like, flaky, hollow-tube-shaped or fibre like crystals. They are of sedimentary 

origin, formed by transportation of sediments, derived from the chemical 

decomposition of aluminous rocks. They are formed as a result of the 

chemical weathering of rocks.  In addition to the weathering process, some clay 

minerals are formed through hydrothermal activity. There are two types of clay 

deposits: primary and secondary. 

o Primary clays form as residual deposits in soil and remain at the site of 

formation. 

o Secondary clays have been transported from their original location by water 

and erosion and deposited in a new sedimentary deposit. Clay deposits are 

usually related to very low energy depositional environments. 
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Fig. 11.20: Iron impurities in clay. (Source: www.gsi.gov.in) 

 
Fig. 11.21: Distribution of clay deposits of India. 

• Distribution in India: Gujarat is the leading producer of Kaolin. Clay 

deposits are found in Kannur, Kollam, Kasargod districts of Kerala; Bankura 
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district of West Bengal; Kachchh district of Gujarat; Triruvananthapuram 

district of Kerala. Kaolin is also found in Jharkhand, Madhya Pradesh, 

Odisha, Rajasthan and Telangana (Fig. 11.21).  

• Uses: Clay is utilized in ceramics, cement, refractory, paper and textile, 

rubber, cosmetic, pharmaceutical, insecticide, electrical and building 

industry. China clay is used in the manufacture of Chinaware, porcelain 

products etc. Fireclay is used in the refractory industries for the manufacture 

of fire bricks, crucibles etc. 

11.7.2   Quartz and Silica-Sand  

Quartz (Fig. 11.22) and silica-sand are chief glass manufacturing materials. 

Sandstone, essentially composed of small grains of quartz which is most widely 

occurring sedimentary deposit while quartzite is the metamorphosed derivative 

of sandstone. Sandstone contains more than 80% of silica-sand. Silica sand is 

the trade name of weathered sandstone or quartzite enriched in silica. There 

are many varieties of quartz: Rock crystal (colourless and transparent), 

Amethyst (violet to dark or dull lavender shade), Citrine (pale yellow to brown), 

Milky quartz (crystalline, white colour), Rose quartz (pale pink to rose red), 

Smoky quartz (gray, translucent), Prasiolite (green), Flint (grey, black), 

Jasper (red, brown, yellow). Quartz and silica-sand are mixed with sodium 

carbonate or sodium sulphate for manufacture of glass. Calcium (lime) is added 

to give strength to glass. Addition of borax provides transparency to glass. 

Manganese dioxide, nickel oxide, cobalt and chromium offer different colours to 

glass. 

 

Fig. 11.22: Hand specimen of quartz. (Source: www.gsi.gov.in) 

• Mode of Occurrence: Quartz occurs as massive, crystalline in form in veins 

and pegmatites and has wide distribution. Hydrothermal processes may be 

responsible for the origin of vein-quartz deposits. Quartz is found in granites, 

quartzites, sandstone and fluvial, lacustrine and as beach sand. Silica-sand 

occurs in abundance in the river beds and beach deposits and sand dunes. 

• Distribution in India: Crystalline quartz occurs in Maharashtra, Andhra 

Pradesh and Madhya Pradesh. Transparent crystals of quartz occur in 

pegmatites of Ajmer, Bhilwara, Jhunjhunu, and Tonk districts of Rajasthan; 
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Bankura district of West Bengal. Occurrence of amethyst quartz have been 

reported in and around Shansabad, Palment, Nagunpally in Hyderabad and 

from river bed of Godavari as placer in Warangal (Telangana) district. Quartz 

also occurs in Bihar, Gujarat, Haryana, Karnataka, Madhya Pradesh and 

Tamil Nadu. Silica-sand has been reported from Nellore and Prakasam 

districts of Andhra Pradesh; Junagadh, Rajkot, Kuchch districts of Gujarat. 

They also occur in Bihar, Haryana, Karnataka, Kerala, Madhya Pradesh, 

Maharashtra, Rajasthan, Uttar Pradesh and Tamil Nadu (Fig. 11.23). 

 

Fig. 11.23: Distribution of quartz deposits of India. 

• Uses: Rock crystal, the purest and transparent form of quartz is used in 

jewellery and for making optical glass. Quartz and silica sand are used in 

glass, foundry, ferro-silicon alloy and cement industries. They are also used 

in many other industries like ceramic, fertilizer, alloy steel, abrasive, 

chemical, coal washery, paint, rubber and textile etc.  
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11.8   COSMETIC INDUSTRY 

Minerals alone or in mixtures have been used in cosmetics and medicines. 

Many medicinal or cosmetic products are based on minerals such as smectite, 

kaolinite, sulphur, mica, halite, sylvite, titanium, kieserite, talc and many others 

like clay and soapstone. Titanium dioxide (TiO2) is widely used in cosmetic 

industry that has a property to brighten and to give whiteness and opacity. Mica 

is resistant to ultraviolet light, heat, weather and chemical attack and is widely 

used in cosmetic industry. Kaolin is resistant to natural oils and is used 

extensively as a way to soak up moisture of skin. Zinc Oxide (ZnO) is used in 

cream-based products, as well being used to heal dry and chapped 

skin. Mineral hematite is responsible for red, orange, yellow, brown, and black 

tones in cosmetics. Most of the coloured products are also extracted from 

naturally occurring minerals which contain chrome, copper and manganese. 

11.8.1   Talc 

Talc [Mg3Si4O10(OH)2] is a clay mineral, composed of hydrated magnesium 

silicate. Talc (Fig. 11.24) is the softest mineral with hardness value of 1 on 

Mohs scale of mineral hardness. It is used as a thickening agent and lubricant. 

It is mostly used in cosmetics, ceramics and paint. It occurs as foliated to 

fibrous masses.  

 

Fig. 11.24: Hand specimen of talc. 

Talc has the properties like ability to absorb moisture, oils, odor. Talc when 

crushed into powder is known as talcum powder and is used in many baby 

powders, foot powders, first aid powders, and a variety of cosmetics. 

Soapstone and steatite, high-talc rocks easily carved is also widely known.  

• Mode of Occurrence: Talc is a common metamorphic and hydrothermal 

mineral found in metamorphic belts that contain ultramafic rocks and within 

blueschist metamorphic terranes.  

• Distribution in India: Considerable quantities of reserves of talc are 

established in Rajasthan and Uttarakhand. Talc is also found in Andhra 

Pradesh, Bihar, Chhattisgarh, Gujarat, Jharkhand, Karnataka, Kerala, 

Maharashtra, Madhya Pradesh, Odisha, Sikkim, Tamil Nadu and Telangana 

(Fig. 11.25). 

• Uses: Talc is used in cosmetics, polisher of soft metals, in food such as rice 

grains, leather, plastic, ceramic, paint, paper and chewing gum and in 

pharmaceuticals.  
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Fig. 11.25: Distribution of talc deposits of India. 

Apart from talc, mineral-rich clay has been used in cosmetic industry as a 

natural agent to beautify the skin. White cosmetic clay, bentonite 

clay and fuller's earth clay are commonly used in facial masks. Other than clay, 

mica is one of the most important ingredients in cosmetic industry, which is 

widely used to add shimmer and sparkle. Mica is popular in cosmetic industry 

specially in skincare products designed to create a glow effect and brightening 

of skin.  

11.9   BUILDING STONES 

Materials used as building materials should be available in bulk. They are 

sometimes used directly and sometimes after dressing and considerable 

preparation. India is gifted with huge resources of various types of building and 

monumental stones. Granite and marble are important due to their aesthetic 

values and unique features. Apart from these, other rocks are quartzite, 

sandstone, limestone, slate etc. Sandstones and limestones are used in 

monuments, retaining walls and boundary walls. Building materials are hard, 

resistant and tough that can withstand weathering and abrasion. The workability 

of building material depends on their hardness and durability. Building material 
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like cement, clay, sand and lime play important role. In this subsection we will 

briefly discuss few building stones. 

11.9.1   Granite 

Granite is hard, strong and compact in nature (Fig. 11.26). The texture of 

granite readily takes up good polish which gives it beautiful appearance. It is 

medium-grained to coarse-grained igneous rock. Colour varies from pink, grey, 

red and black with different textures. Granite consists of crystalline form and 

mostly show holocrystalline texture.  The minerals which are found in these 

rocks are alkali feldspar (K-rich feldspar)> Na-rich plagioclase, perthite and 

antiperthite and quartz. Apart from ‘true granite’, commercially available granite 

includes many types of igneous and metamorphic rocks namely dolerite, basalt, 

porphyry syenite, diorite, gabbro, charnockite, khondalite, schist and gneiss. 

Highly priced black granite is actually gabbro or dolerite. The quality and use of 

granite depend upon its granularity, colour, presence of structural elements, 

inclusions, brittleness, chemical and mineralogical compositions, 

physicochemical properties and shape and size of blocks. 

• Mode of Occurrence: Granitic rocks occur in the form of very large igneous 

bodies such as batholiths, stocks. They often occur as cores of mountains 

ranges. Aplites are often associated with the margins of granitic intrusions. 

 

Fig. 11.26: a) Granite dimensional stones; b) abandoned granite quarry. (Source: 

www.gsi.gov.in) 

• Distribution in India: Granite occurs in almost all parts of the India such as 

Anantpur, Chitoor, Guntur districts in Andhra Pradesh; Hyderabad and 

Warangal districts in Telangana; Bangalore, Bellary, Tumkur districts in 

Karnataka; Ajmer, Alwar, Barmer, Bhilwara Districts in Rajasthan; 

Coimbatore, Dharampuri, Salem districts in Tamil Nadu; Deogarh, Banka 

(Bihar), Godda, Gumla, Hazaribag, Palamu, Ranchi and Singhbhum districts 

in Jharkhand (Fig.11.27). Granites and granite-gneisses are found 

throughout the Shillong plateau. Production of dressed granite blocks and 

slabs from Andhra Pradesh, Karnataka, Rajasthan and Tamil Nadu are 

highly priced. 

• Uses: Granite is mainly used as construction material. Due to wide range in 

appearance and colour, it is employed in decorative purpose like exterior, 

interior wall panelling flooring wall, platforms for kitchen, sinks, table tops, 

monuments, name plates and flower vases. 
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Fig. 11.27: Distribution of granite deposits of India. 

11.9.2   Marble 

Marble is a non-foliated, high temperature and pressure, thermally and 

regionally metamorphosed rock. Marble is considered as one of the oldest 

building materials used in monuments, decoration and building construction. 

Marble is a crystalline rock exhibiting sugary (saccharoidal) texture (Fig. 

11.28a) and consists mainly of calcite or more rarely dolomite. Marble is white 

in colour, although due to impurities colour may vary. Marble is easy to cut and 

shape because of its low hardness. The qualities like durability and resistance 

have made the marble an ideal material for monuments and buildings from 

historical times. The white Makrana marble referred to locally as ‘Sang-

eMarmar’ (meaning pure white/ivory stone), contains ~ 100% white calcite 

grains.  

• Mode of Occurrence: Marble usually forms in convergent tectonic setting or 

due to the heating of limestone or dolomite by the ascending magma. The 

original carbonate mineral grains are recrystallised due to metamorphism 

and the resulted in the formation of marble rock which is typically composed 
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of an interlocking variety of carbonate crystals. Marble formed from 

limestone, interbedded with shale appears banded and exhibits visible 

foliation. 

 

Fig.11.28: a) Marble exhibiting crystalline sugary (saccharoidal) texture; and b) 

Pink marble. 

 

Fig. 11.29: Distribution of marble deposits of India. 
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• Distribution in India: The largest reserve of good quality marble in India is 

available in Rajasthan. In Rajasthan marble is mined from Makrana in 

Nagaur district, Amet-Lava, Sardargarh, Banermal, Rajnagar and Kalwa in 

Udaipur district, Bar in Pali district, Tripura-Sundari in Banswara district, 

Jhiri-Rajgarh in Alwar district, Kishengarh in Ajmer district, Umar in Bundi 

district and Moonda in Sikar districts of Rajasthan. Marble is also mined from 

Banaskantha, Kachchh districts of Gujarat; Mahendragarh districts of 

Haryana, Guntur districts of Andhra Pradesh and Khammam district of 

Telangana; Dehradun (Uttaranchal), Tehri (Uttaranchal) and Nainital districts 

of Uttarakhand; Garhwal district of Jharkhand and Mirzapur district of Uttar 

Pradesh.  

• Uses: Marble is used for flooring exterior and interiors of walls, monuments, 

architecture and other construction applications. Famous monuments like 

Taj Mahal of Agra, Lotus temple of Delhi, Victoria Memorial of Kolkata are 

constructed of marble. White marble has been used in various structures 

within Red Fort (both in Delhi and in Agra), Humayun’s Tomb and Akbar’s 

Tomb.  

 Watch the following video to know more about the formation of 

marble, skarn deposits and other industrial minerals. To watch the 

video, you can also scan the QR Code of the video given in page 

no. 4 to 10. 

• Contact metasomatic and contact metamorphic deposits 

Link: http://egyankosh.ac.in//handle/123456789/53458  

11.9.3   Quartzite and Sandstone 

Quartzite is a metamorphic rock, formed by metamorphism of sandstone. Pure 

quartzite is usually white to grey (Fig. 11.30a). It occurs in various shades of 

brown, pink and red is due to varying amounts of iron oxide (Fe2O3). The 

presence of impurities gives yellow, green, blue or orange colour to quartzite. 

Sandstone is a sedimentary rock composed mainly of sand-sized (0.0625 to 2 

mm) mineral particles or rock fragments (Fig. 11.30b). It contains the framework 

grains dominantly of quartz or feldspar because they are the most resistant 

minerals to weathering processes at the Earth's surface. The framework grains 

are bounded by matrix and cement. You have read about matrix and cement in 

Block 3 of BGYCT-135 course.  

 
Fig. 11.30: Hand specimens of: a) quartzite; and b) sandstone. 

http://egyankosh.ac.in/handle/123456789/53458
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Fig. 11.31: Distribution of sandstone deposits of India. 

• Distribution in India: Sandstones are extensively distributed in Kota, Bundi, 

Udaipur, Tonk, Ajmer districts of Rajasthan; Rohtas, Munger and Gaya 

districts of Bihar; Mirzapur and Sonbhadra districts of Uttar Pradesh; Son 

valley in Bihar and Uttar Pradesh; Rewa, Hoshangabad and Jabalpur 

districts of Madhya Pradesh; Guntur and Bhima districts in Andhra Pradesh. 

The famous Sanchi Stupa and stupas of Sarnath and Barhut are built of 

Vindhyan sandstones. The famous Fatehpur Sikri is entirely of pink 

Vindhyan sandstones. The Delhi Secretariat and Rashtrapati Bhawan of 

New Delhi are made of red sandstones. 

• Uses: Quartzite and sandstones are chiefly used in building and road 

metals. 

  Watch the following video that contains more information about 

sedimentary ore deposits. To watch the video, you can also scan 

the QR Code of the video given in page no. 4 to 10. 

• Introduction to ore deposits 

           Link: http://egyankosh.ac.in//handle/123456789/53454  

http://egyankosh.ac.in/handle/123456789/53454
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11.10   PRECIOUS STONES  

The term ‘gem’ is attributed to cut stones, whereas the uncut stones are termed 

as ‘gemstones’. A gemstone is also called a gem, precious stone, or semi-

precious stone. They have properties such as hardness to resist mechanical 

and chemical actions, shine, opalescence, iridescence and dichroism. Based 

upon these properties, gemstones are grouped into: i) precious stones such 

as diamond, emerald, sapphire, ruby, opal and pearl, ii) semi-precious stones 

which include aquamarine, moon stone and amethyst (Fig. 11.32). Gemstones 

mainly occur in basic and andesitic lava flows, pegmatites and as detrital grains 

in alluvial sediments, in veins, cavities and volcanic pipes. Potash rich or soda 

lithium rich pegmatites are the host rocks of many beautiful gemstones, such 

as, topaz, sapphire, ruby and zircon. Semi-precious stones are used as 

jewellery, ornamental stones for wall decoration, floors of building, and vases 

etc.  

 
Fig. 11.32: Precious and semi-precious stones. 

Let us discuss about diamond and beryl. 

11.10.1   Diamond 

Amongst the known gemstones, diamond is unique and is the hardest and 

durable known substance. In Sanskrit diamond is known as ‘Vajra’ (meaning- 

hardest material) and ‘Hirak Mani’ where ‘mani’ meaning dazzling crystal. The 

earliest diamond mines known were in the Deccan Province of South India. 

Since, third century BC, Golkonda Kingdom is known for diamond mining. 

Diamond is the solid form of pure carbon with its atoms arranged in a crystal. 

Chemically it is identical with graphite, but they differ in internal structures and 

physical properties. Major part of the diamond recovered from the rocks is of 

the industrial variety, known as bort and carbonado etc.  Bort is a grey to black 

coloured, imperfect crystallised diamond. Carbonado is hard, tough, black 

coloured, opaque imperfect crystal. Only a minor part of the diamond produced 

is of the gemstone variety.  
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• Mode of Occurrence: Diamonds occur in stratified conglomerate, as alluvial 

placer deposits, in volcanic necks and pipes. Primary sources of diamonds 

are kimberlite pipes and vents, and lamproite, or peridotite dykes. Secondary 

source is in conglomerate beds, alluvial gravels and sand. Diamond deposits 

may be classified into three types based upon their geological settings such 

as kimberlite, conglomerate and alluvial gravels.  

 
Fig. 11.33: Majhgawan diamond mine, Madhya Pradesh. (Source: www.gsi.gov.in) 

 

Fig. 11.34: Distribution of diamond deposits of India. 
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• Distribution in India: The main diamond bearing areas in India are Panna 

belt in Madhya Pradesh (Fig. 11.33); Wajrakarur kimberlite pipe in Anantapur 

district; Munimadugu-Banganapalie conglomerate in Kurnool district; Krishna 

River basin in Andhra Pradesh and kimberlite in Raipur; Bastar and Raigarh 

districts in Chhattisgarh (Fig. 11.34). 

• Uses: Apart from ornamental use, diamonds are used in diamond tooth 

saws, as abrasives, for cutting materials, for polishing and cutting gem 

variety of diamond. Carbonado is used in diamond drill bits and tools. It is 

used in boring metals and abrasive wheels etc. Bort is used in the 

manufacture of aeroplane and motor car engines for boring and abrasion of 

surfaces. 

  Watch the following video to know more about magmatic processes 

responsible for formation of diamond. To watch the video, you can 

also scan the QR Code of the video given in page no. 4 to 10. 

•  Late magmatic deposits  

 Link: http://egyankosh.ac.in//handle/123456789/53454  

11.10.2   Beryl 

Beryl (Be3Al2Si6O18) is a hexagonal prismatic crystal and is considered as 

strategic mineral. It is the only ore of metal beryllium and is lighter than 

aluminium. Beryl is often of large size and is usually opaque (Fig. 11.35). Pure 

beryl is colourless, but it is often tinted by impurities. The transparent green 

coloured beryl is known as Emerald and is the most valuable of gemstones 

(Fig.11.32). Blue to sea-green and yellow to golden yellow coloured beryl is 

known as Aquamarine. Rose coloured beryl is Margonite.  

• Mode of Occurrence: The beryl occurs in various colours in intrusive rocks 

like granite, mica pegmatites, and rhyolites as veins, but it can also occur in 

metamorphic rocks, such as mica schists. 

 
Fig. 11.35: Hand specimen of beryl. 

• Distribution in India: India is one of the important producers of beryl. Gem 

varieties of beryl are found in Rajasthan, Himachal Pradesh, Tamil Nadu and 

Jammu and Kashmir. 

http://egyankosh.ac.in/handle/123456789/53454
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• Uses: Beryl is used as a gem stone. It is also used for the production of 

beryllium metal, alloys, chemicals, in ceramics, refractories and X-ray tubes 

etc. 

Apart from diamond and beryl, different varieties of corundum and garnet are 

used as gemstone. We have already discussed about corundum and garnet in 

details in subsection 11.4.1 and 11.4.2 respectively.  

  Watch the following videos for more information about minerals 

used in different industries. To watch these videos, you can also 

scan the QR Codes of these videos given in page no. 4 to 10. 

• Geology around us-Part I 

Links: https://www.youtube.com/watch?v=F6cglc12wd0&t=301s  

        http://egyankosh.ac.in//handle/123456789/65950    

• Geology around us-Part II 

Links: https://youtu.be/BtmJ8lOfxek   

http://egyankosh.ac.in//handle/123456789/65950    

In the previous sections we have studied about the minerals used in cement, 

ceramic and glass, cosmetic industries and building and precious stones. Now 

spend 5 minutes to check how you are progressing. 

 SAQ 2 
a) List the minerals used in cement industry. 

b) Discuss the uses of gypsum. 

c) Write the uses of clay. 

11.11   ACTIVITY 

• Prepare a list of minerals used in refractory, abrasive, drilling, cement and 

fertilizer industries. 

11.12   SUMMARY 

Let us summarise what we have learnt in this unit. 

• Refractory mineral is a heat-resistant material and include minerals like 

fireclay, graphite, dolomite, magnesite, asbestos, chromite, bauxite, 

sillimanite, quartzite, diaspore and zircon etc.  

• The raw materials needed for fertilizer industries are gypsum, apatite, 

phosphates, potassium salts, ammonium sulphate, lime and sulphur. 

• Minerals and rocks used in abrasives are diamond, corundum, garnet, 

emery, diatomite, quartz, flint, dolomite, calcite, bauxite, topaz, talc etc. 

• The raw material needed for ceramic and glass industries are china clay and 

other types of clays, feldspars, quartz, glass sand, bauxite, bentonite, fuller’s 

earth, zircon, borax, magnesite, diaspore, baryte, talc, diatomite, dolomite, 

kaolinized granite etc. 

https://www.youtube.com/watch?v=F6cglc12wd0&t=301s
http://egyankosh.ac.in/handle/123456789/65950
https://youtu.be/BtmJ8lOfxek
http://egyankosh.ac.in/handle/123456789/65950
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• Most widely used minerals in drilling industry are bentonite, baryte, calcium 

carbonate, calcium chloride caustic soda, sodium chloride, soda ash, etc. 

• Many medicinal or cosmetic products are based on minerals such as 

smectite, kaolinite, sulphur, mica, halite, sylvite, titanium, kieserite, talc and 

many others like clay, soapstone. 

• Granite, marble, quartzite, sandstone, limestone, slate are used as building 

stones etc. 

• Diamond, emerald, sapphire, ruby, opal and pearl precious stones and semi-

precious stones includes aquamarine, moon stone and amethyst. 

11.13   TERMINAL QUESTIONS 

1. What is fireclay? Discuss its Indian occurrences. 

2. Discuss the minerals used in fertilizer industry. 

3. Discuss the uses of garnet and corundum. 

4. What is clay? Discuss its uses.  

5. Elaborate on minerals used in cosmetic industry.  

Audio/video material-based questions 

1. List the rocks/minerals used for building and construction. 

2. Name the rocks/minerals used in the drilling industry. 

3. Name the rocks responsible for the formation of magmatic deposits.  

4. Mention about the processes responsible for the formation of sandstone.  

5. What are the uses of fireclay and silica? 

6. Discuss the formation of marbles. 
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11.16   ANSWERS 

SAQ 1 

a) Fireclay, graphite, dolomite, magnesite, asbestos, chromite, bauxite, 

sillimanite, kyanite group of minerals, quartzite and quartz-schist, diaspore 

and zircon etc.  

b) Potassium salts are used for agricultural purposes, manufacture of glass, 

explosives, chemicals and metallurgical processes, manufacture of safety 

matches, soap, tanning, dyeing, photography ceramics. 

c) Corundum is the hardest mineral next to diamond. It is a barrel-shaped 

hexagonal and when in distinct crystal it shows hexagonal prism or pyramid.  

d) Baryte makes it suitable for industrial, medical, and manufacturing, ceramic 

industry, automobile, paints, pigments, rubber, textiles, leather, paper and 

plastic industries 

SAQ 2 

a) Limestone, clay, shale, marl, oyster shells, gypsum, laterite, bauxite, 

asbestos and magnesite. 

b) Gypsum is utilized in the manufacturing of ammonium sulphate fertilizer, 

pottery, pharmaceuticals, textiles, asbestos products, paints etc.  

c) Clay is utilized in ceramics, cement, refractory, paper and textile, rubber, 

cosmetic, pharmaceutical, insecticide, electrical and building industry.  

Terminal Questions  

1. Please refer to section 11.2.1. 

2. Please refer to section 11.3. 

3. Please refer to section 11.4. 

4. Please refer to subsection to 11.7.1. 

5. Please refer to section 11.8.  

 




