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Abstract— Brick is used to make the walls, pavements and 

other elements in masonry construction.  Black cotton soil has 

very low bearing capacity, high swelling and shrinkage 

characteristics due to which in construction site, replacement 

of Black cotton soil is done with any other soil which has 

better geotechnical characteristics, hence it can be presumed 

and that can be partially used for manufacturing of bricks. 

Here in this paper an experiment has been conducted to 

replace the red mud to brick by 95% of Black cotton soil, 

2.5% Rice husk ash and 2.5% coal powder. Certain test were 

conducted and we obtained and the strength of bricks which 

are produced using black cotton soil are expected to be much 

greater when compared to the normal bricks as the soil is 

having good properties such as adhesion , bonding etc. Since 

the cost of production in bricks are also very less compared 

to the other bricks, the bricks can be called as most 

economical and hence it can be referred for any type of 

construction work. 
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I. INTRODUCTION 

A Brick is a a single unit of a ceramic material used in a 

masonry construction. Typically bricks are stacked together 

or laid as brick work using various kind of mortar to hold the 

bricks together and make a permanent structure. In the world 

Asia produces 87% of the total production of the bricks. 

Moreover, the India and china are the major consumer 

countries of the bricks. Bricks are typically produced in 

common or standard sizes in bulk quantities. The standard 

size of brick provided by IS: 2212 (1991) is (19cm × 9cm × 

9cm). Bricks are laid in horizontal courses, sometimes dry 

and sometimes wet mortar. In some instances, such as adobe 

the brick is merely dried. 

 Materials Used: 

1) Black cotton soil 

2) Rice husk 

3) Coal powder(retained on 600 micron sieve) 

4) Salt 

5) Brick mould of size 190 mm x 90 mm x 90mm  

II. PROCEDURE: 

1) The black cotton soil is taken for required amount and 

extract the impurities like leaves roots etc present in it.  

2) Blend the lumps of soil completely until it comes to 

powdered form. 

3) After blending, add a 25% water of its total weight and 

Mix it thoroughly until it becomes a homogenous mix 

then leave it for 3days.  

4) Again after 2 days add 15%water and mix it thoroughly 

and leave it for 4 days. 

5) The wetted soil should be dried completely and make it 

moisture free. 

6) Now add 35% of water, 2.5% of rice husk and 2.5% of 

coal powder [passing through 600 micron] to the dried 

soil. 

7) Prepare the clay by adding rice husk and coal powder and 

mix it homogenously. 

8) The prepared clay now be rolled on the rice husk and coal 

powder and poured into the mould 

9) Prepare the brick by a upward lifting of the wooden 

mould 

10) After removing the mould brick can be left for complete 

dry.  

11) Now burn the brick in kiln to complete the brick making 

process. 

III. MANUFACTURING BRICKS 

 Clay Preparations: 

For the preparation of ordinary black cotton soil was taken 

from local area of the black cotton soil region. The debris and 

un necessary particles removed from the soil. Tempering is 

adding water to the soil in order to make it more workable 

which takes 5 to 7 days in the case of black cotton soil. 

An alternative to tempering is disintegration or 

weathering, which involves allowing clay to dry in the sun 

and accept moisture from rain and dew. The repeated drying 

and moistening of clay will bring clay to a plasticity and 

workability a proper Crushing will make the mixture more 

homogeneous. It is noted that at the time of making brick the 

soil was prepared totally dry by oven drying or sun drying. 

 

 Mixing 

Mixing is done to make the clay soil homogeneous and 

smooth. There are different techniques that can be used for 

mixing, including using animal power or letting humans mix 

the clay with their feet. Different admixtures such as coal or 

sawdust were added to the clay for two beneficial reasons: 

1) Reduce cracking during drying. 

2) Reduce fuel usage during firing. 

In addition the rice husk, salt and lime was also 

added separately as well as combination of any rice husk-

lime, salt-lime and salt-rice husk up to 5% of total weight of 

the soil.  
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 Moulding 

The size of a mould for brick making was selected such that 

considered shrinkage effect of soil take in mind. Bricks will 

shrink when drying, so the mould size chose larger than the 

intended finished brick. The slop moulding technique was 

adopted for the preparation of the mould. In slop moulding, a 

wet clay mixture is used- the mix is put into a rectangular 

form without a top or bottom. The mould was selected in size 

of 190mm x 90mm x 90mm height with a frog 10 to 20 mm 

deep on one of its flat side. The limitation with this technique 

is that because the mix is so wet, the brick may deform under 

its own weight and the surface can be marked easily.  

Often this method produces poor quality bricks 

because of the excess water used both in the mixing of the 

clay and the wetting of the mould. The clay mixture becomes 

so wet and soft that the newly made brick begins to deform 

under its own weight. Once placed on the ground, it cannot 

be moved because it is so soft. Often the brick is marked or 

deformed if accidentally touched or moved before the brick 

dries properly. The excess water can also cause the brick to 

crack and break during drying. Slop moulded bricks can be 

imprinted with the brick makers name, called a "frog," on the 

flat side of the brick. This helps the brick dry and fire better, 

and is a good form of advertising. 

 

 Drying 

Water was added during clay preparation to increase 

workability of the mixture, but in drying it is removed for 

several reasons. First, there will be less cracking in fired 

bricks with less water content. Second, additional fuel is 

needed, beyond what is used for firing, to dry the bricks in the 

kiln. Proper drying of bricks will involve rotating the bricks 

for different exposures to ensure even drying rates. For best 

results, drying should be done slowly.  

This will help with more even drying. Also, the best 

drying technique may change from location to location, so the 

brick makers must gain experience to determine the best way 

to dry bricks for each production process. We dry the bricks 

under the normal atmospheric temperature (25˚C). 

 

 Firing 

A clamp is a field kiln built from the green bricks that will be 

fired. Clamps vary with size and shape and must be oriented 

with respect to wind direction. Once a clamp is laid scout and 

constructed, it must be insulated. Finally, the process of firing 

the clamp will take place in several steps. First, pre-heating, 

or water-smoking, will remove the water leftover from the 

drying process. This process is still physical. The second 

stage is firing, where the clay bricks will vitrify through a 

chemical process. The temperature must remain constant at 

this stage for complete verifications. Finally, for the cooling 

stage, the temperature must be slow and steady. A clamp may 

take two weeks to cool. 

 

 Curing 

The stabilized bricks after moulding are further hardened by 

curing. The chemical changes occur in the bricks mix 

contents after moulding and heat of hydration are evolved. 

The rate of the effect of heat of hydration is mitigated and 

lowered with sufficient water and alkali solution is provided 

to accelerate pozzolanic reaction. There are different 

processes of curing option.  

1) Steam curing under high pressure 

2) Steam curing under normal pressure 

3) Hot water dip curing 

4) Hot water air curing 

5) Water tank curing 

6) Water curing in the open air 

We carried out curing up to 24 hrs by using the 

technique of water curing in the open air. 
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 Tests Conducted On Black Cotton Soil: 

Sl no. Trial no. Test value 

01 Specific Gravity test 2.31 

02 

Standard proctor compaction test 

i.OMC 

ii.MDD 

 

18.63% 

1.63g/cc 

03 Liquid Limit Plastic Limit Test 
46% 

30% 

 Experimental Laboratory Tests on Bricks: 

 Dimension Test: 

Length, mm Width, mm Height, mm 

190 90 90 

 
 Compressive Strength Test: 

Sl no. Name of brick Compressive strength N/mm2 

1 BC soil 6.6 

2 Red soil 3.16 

 Water Absorption Test: 

Sl no. Name of brick Water absorption  % 

1 BC soil 11.45 

2 Red soil 18.19 

 Efflorescence Test 

The liability to the efflorescence is moderate. 

IV. CONCLUSION 

1) The Bricks are normally produced using red soil or 

cementatious materials such as fly ash, GGBS etc. but 

the researches on production of bricks is by black cotton 

soil is done very rarely the brick which were produced 

using black cotton soil is highly efficient when compared 

to red soil bricks.  

2) The soil is available abundantly in north Karnataka 

region. Black cotton soil is that type of soil which is 

having very good bonding strength when is added with 

admixture and also having much adhesive property when 

compared to red soil. 

3) The strength of bricks which are produced using black 

cotton soil are expected to be much greater when 

compared to the normal bricks as the soil is having good 

properties such as adhesion , bonding etc. 

4) Since the cost of production in bricks are also very less 

compared to the other bricks, the bricks can be call as 

most economical and hence it can be referred for any 

type of construction work. 

REFERENCES 

[1] Giddel M. R. and Jivani A. P.; “Waste to Wealth 

potential of Rice Husk in India a Literature Review”; 

International Journal of Engineering Research and 

Application (IJERA).ISSN:2248-9622, Vol,2, Issue 5, 

September-October 2011.   

[2] Bogdan, Markovska I., Hristov Y. and Georgiev D. 

“Lightweight Material Obtained by   utilized    of 

Agricultural Waste”; Elsevier-2012 

[3] Muthyalu P. V., Ramu K. et al “Study on performance of 

chemically stabilized expansive soil” International 

Journal of Advances in Engineering&Technology, Jan 

2012. 

[4] Subirshri Singh; “Build welt with waste”;Envis 

newsletter feb-2012. 

[5] ShakirAlaa A., Naganathan S. and Mustapha K. N. 

(2013); “Development of Brick from Waste material”; 

International Journal of Engineering And Technology, 

September-2013. 

[6] C-H.Weng,  D.-F.Lin and P.-c. Chiang, “Utilization of 

sludge as brick materials”, adv Environ Res, 2003, Vol, 

Issue 3, pp.679-685. 

[7] Kulkarni Apurva, RajeSamruddha, Rajgor Mamta 

(2013). “Study of industrial and agricultural waste” 

[8] International journal of engineering trends and 

technology (IJETT)-Volume 4 issue 10-Oct 2013  

[9] KevinHii, Abbas Mohajwrani, Paul Slatter and Nicky 

Eshtiaghi-“Reuse of Desalination Sludge for brick 

making school of civil, Environmental and Chemical 

Engineering”, RMIT University, Melbourne, 3000, 

Australia. 

[10] Madurwar V. Mangesh, Mandavgane A. Sachin and 

Ralegaonkar V Rahul current Science, Vol.107, No.6, 

25September 2014. 


