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● Live Interactive Classes on Zoom
● Accessible from Desktop or Mobile
● Access to recorded classes 
● Weekly mock tests to evaluate 

progress
● PDF Study material to boost your 

preparation

● Special Q&A Sessions
● Daily Current Affairs 
● Special Vocabulary Sessions
● Dedicated Telegram group
● Personalized Counselling Sessions

Course Benefits

For more details follow the link or Scan the 

QR Code

https://bit.ly/33MNcpb
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•Cement : Combination of CaO with clay containing silica, SiO2 along 

with the oxides of aluminum, iron and magnesium leads to the formation 
of cement.

• Portland cement gets its strength from chemical reactions between the 
cement and water. The process is known as hydration .

https://www.engr.psu.edu/ce/courses/ce584/concrete/library/construction/curing/Hydration.htm


•Manufacture of cement : Portland cement is manufactured by crushing, 
milling and proportioning the following materials:

➢ Lime or calcium oxide, CaO: from limestone, chalk, shells, shale or calcareous 
rock

➢ Silica, SiO2: from sand, old bottles, clay or argillaceous rock

➢ Alumina, Al2O3: from bauxite, recycled aluminum, clay

➢ Iron, Fe2O3: from clay, iron ore, scrap iron and fly ash

➢ Gypsum, CaSO4.2H20: found together with limestone





•Composition of Portland cement
• CaO = 50-60%;

• SiO2 = 20-25%;

• Al2O3 = 5-10%;

• MgO = 2-3%;

• Fe2O3 = 1-2%

• SO3 = 1-2%.

• Strong heating of clay and lime results in their fusion followed by the formation 
of cement clinker which is then mixed with 2-3% by weight of 
gypsum(CaSO42H2O). This leads to the formation of cement.



•Important ingredients of Cement:

• Dicalcium silicate (Ca2SiO4) = 26%,

• Tricalcium silicate (Ca3SiO5) = 51%

• Tricalcium aluminate (Ca3Al2O6) = 11%





•Settling of cement:

• Addition of water to cement hydrates the molecules of the constituents. Gypsum 
is added in order to slow down the process of setting of the cement to make it 
get hardened.

• It is used to prepare concrete in plastering and constructing bridges, dams and 
buildings.



•Properties of cement compounds

• Tricalcium aluminate, C3A:- It liberates a lot of heat during the early 
stages of hydration, but has little strength contribution. Gypsum slows down the 
hydration rate of C3A. Cement low in C3A is sulfate resistant.

• Tricalcium silicate, C3S:- This compound hydrates and hardens rapidly. It is 
largely responsible for portland cement’s initial set and early strength gain.

•Dicalcium silicate, C2S: C2S hydrates and hardens slowly. It is largely 
responsible for strength gain after one week.



• Ferrite, C4AF: This is a fluxing agent which reduces the melting temperature 
of the raw materials in the kiln (from 3,000o F to 2,600o F). 

It hydrates rapidly, but does not contribute much to strength of the cement paste.

• By mixing these compounds appropriately, manufacturers can produce different 
types of cement to suit several construction environments.



Grey Ordinary Portland Cement and White 
Cement



GLASS
•Glass is a non-crystalline amorphous solid that is often 

transparent and has widespread practical, technological, and 
decorative usage in, 

• for example, window panes, tableware, and optoelectronics.



•Types of Glass

• Water glass: It is manufactured from the compound of sodium silicate (Na2Si03) 
by heating sodium carbonate and silica. It is soluble in water.

•Photo chromatic glass: This is a special type of glass which turns black in 
sharp shining light thus such glasses are used as light protector and eyes reliever 
and thereby utilised in making eye lenses and goggles. 

• The main reason of being black of such glasses is the presence of silver iodide.



•Pyrex glass: It is also called borosilicate glass. It has some specific 
characteristics of chemical durability and more thermal imalleable resistance 
power.

• Lead crystal glass: This is a special type of glass which is used in making 
various ornamental items by the appropriate decorative, cutting and designing. In 
fact on cutting such glasses the optical phenomenon of total internal reflection 
takes place very sharply and thus a pleasureous dazzling light is produced.



• Soda glass: It is also called soft glass which is brittle and the cheapest and 
most commonly existing glasses. This can be broken very conveniently and by the 
alternation of temperature some cracks appear in such glasses.

•Xena Glass: It is the best form of glass and from it chemical containers and 
equipments for the scientific purposes are manufactured. 

This glass is basically composed from zinc and barium borosilicate which produces 
the soft and good quality of glass.



•Flint Glass: It is manufactured from sodium, potassium and lead silicates 
which are used in making idol objects of cultural importance, costly glass 
equipments or devices. Such glasses are also used in making electric bulbs, lenses 
of telescopes, microscopes, camera and prisms, etc.

•Crown glass: Usually this is a soda-lime-silica glass and it is frequently used in 
making lenses of eye glasses.



•Crookes glass: In this glass mainly cerium oxide (CiO2) is present which 
sharply absorbs the ultraviolet rays from the sunlight so utilised in making lenses 
of eye glasses.

•Quartz glass: This is also called silica glass because it is obtained by melting 
silica and ultraviolet rays emerge out through it. Thus it is used in making bulb of 
ultraviolet lamp, in making container of chemical reagents, laboratories 
equipments etc.



Glasses, composition and uses



•How glasses get 
coloured?

• During the preparation of 
glasses its various components 
in the molten state are 
sometimes altered (replaced) 
or more appropriately some 
extraneous substances like 
metallic oxides are accessed or 
added, then glasses become 
coloured.



For example;

• On accessing ferric oxide in ordinary fused glass a brown colored glass produces.

• the substances like chromic oxide, manganese dioxide, cobalt oxide etc. on 
mixing (accessing) in fused glass, green, red and blue coloured glasses are 
produced.

• Acid etching is done using hexafluorosilicic acid (H2SiF6) .



• Composition of Glass:

• The glass is not a single compound. it may generally be expressed as follows –

• aX2O, bYO, 6SiO2

• Where, a and b are numbers of molecules,

• X = an atom of an alkali metal such as Na, K, etc.

• Y = an atom of a bivalent metal such as Ca, Pb, etc.



































GUN POWDER

• It consists of potassium nitrate (75% by weight), charcoal (15% by weight), and 
sulfur (10% by weight). Each of these components plays an important role in the 
combustion of gunpowder.

• Potassium nitrate, also known as ‘saltpetre’, or ‘saltpeter’, decomposes at high 
temperature to provide oxygen for the reaction.



Fertilizers
• Fertilizers are chemical substances supplied to the crops to increase their 

productivity. These are used by the farmers daily to increase the crop yield.

• The fertilizers contain the essential nutrients required by the plants, including 
nitrogen, potassium, and phosphorus.

• They enhance the water retention capacity of the soil and also increase its 
fertility.

• Urea has the highest nitrogen content of all solid fertilizers at 46% N.



Types of Fertilizers

• Inorganic Fertilizers : Inorganic fertilizers are chemical fertilizers that 
contain nutrient elements for the growth of crops made by chemical means.

• Nitrogen Fertilizers : Nitrogen fertilizers contain nitrogen necessary for 
the development of crops. Nitrogen is the main constituent of chlorophyll that 
maintains a balance in the process of photosynthesis.

• Phosphorus Fertilizer : The main nutrient in a phosphorus fertilizer is 
phosphorus. The efficiency of fertilizer depends upon effective phosphorus 
content, methods of fertilizing, properties of soil and crop strains.









Organic Fertilizers
• Organic fertilizers are natural fertilizers obtained from plants and animals. 

It enriches the soil with carbonic compounds essential for plant growth.

• Agricultural Waste

• Livestock Manure

• Industrial Waste

• Municipal Sludge



Examples of ORGANIC FERTILIZERS

• Garden Compost

• Animal Manures

• manure, slurry, worm castings, peat, seaweed and guano.

• Humus



•Advantages of Fertilizers

• They are easy to transport, store, and apply.

• For supplying a specific nutrient we can select a specific fertilizer due to its 
nutrient specific nature.

• They are water-soluble and can easily dissolve in the soil. Hence, they are easily 
absorbed by the plants.

• They have a rapid effect on the crops.

https://byjus.com/biology/nutrients/


•Disadvantages of Fertilizers

• They are expensive.

• The ingredients in the fertilizers are toxic to the skin and respiratory system.

• Excessive use of fertilizers damages the plants and reduces soil fertility.

• Leaching occurs and the fertilizers reach the rivers causing eutrophication.

• Long term use reduces the microbial activity and disturbs the pH of the soil.



•Uses of Fertilizers

• They are used to providing additional nutrients to the plants.

• They are added to improve the yield of the crops.

• Nitrogen-rich fertilizers are used for the greening of lawns.

• Organic fertilizers improve the texture and fertility of the soil.

• Gardeners use fertilizers to address certain needs of the plants such as nutritional 
needs.

• Fertilizers are added to potted plants to replace the lost nutrients.
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