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Abstract— Red mud materialize as the major waste material 

during fabrication of alumina from bauxite by the Bayer’s 

process. It consist of oxides of iron aluminium, silica and   

titanium, along with some other minor constituents. In the 

present analysis experimental study was conduct for 

progress of brick using red mud. Red mud brick of different 

trial mix were produced at the kiln and test were conducted 

to find the properties of red mud brick properties found from 

tests were compare with the properties of ordinary bricks. It 

is found from the study that a red mud brick shows better 

performance than ordinary brick. As red mud bricks are eco-

friendly & economical they defend the environment also. 

Compressive strength of red mud bricks are more as 

compound to ordinary bricks. Clay was Replaced with red 

mud at 70%, 60% and 50% for obtaining an optimum 

percentage.                          
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I. INTRODUCTION 

Red mud is one of the major solid wastes coming from 

Bayer process of alumina production. At present about 3 

million tones of red mud is generated annually, which is not 

being disposed or recycled satisfactorily. Red mud is the 

iron rich residue from the digestion of bauxite. Red mud is 

predominantly, a finely powdered mud. It adversely effects 

the air, land & water environment of surrounding area .In 

recent times, the exploration of recycling alternatives for 

several industrial wastes or by-products has become a 

common practice. 

There is a great scope to evolve innovative strategy 

and to develop novel functional applications of red mud 

based materials, for effective utilization of red mud .It is 

considered due to its high pH (10 to 13) and discharged as 

high alkaline slurry Because Bayer process uses dissolution 

of alumina in caustic soda for extraction of the same, the 

waste also contains approximately 3wt. % sodium hydroxide 

that makes the mud highly alkaline (pH in the range of 12 to 

13). At high pH, solubility of alumina and silica is much 

higher than at neutral pH.  Thus, one can take advantage of 

the dissolved minerals of these oxides and bind red mud 

particles to form complexes of the dissolved substances.  

Manufacture of bricks is mostly a village industry. Bricks 

have been produced since the dawn of civilization in the sun 

dried form. The Great Wall of China was made of both 

burnt and sun dried bricks. Bricks have been used all over 

the world in every class and kind of building. In places 

where plenty of clay is available, brickwork is cheaper. The 

cost of construction work is less with bricks. Bricks resist 

fire and, hence, they do not easily disintegrate. The 

atmospheric effects are resisted by bricks of good quality. 

II. REVIEW ON UTILIZATION OF RED MUD 

A. Geotechnical Properties of Material Used 

The red mud is one of the major solid wastes coming from 

Bayer process of alumina production. For the present work 

it was collected from HINDALCO, At Renukoot, Uttar 

Pradesh. 

The Property of Red Mud that has been used for 

this study was as 

1 Specific Gravity 2.86 

2 Optimum Moisture Content 27.5 gm/cc 

3 Maximum Dry Density 1.268% 

4 Attberg’s Limit Non-Plastic 

5 
Grain Size Distribution 

 

12% clay 

80% of Silt 

8% Sand Sizes 

6 Permeability 1.37×10ˆ-2 cm/min 

7 Cohesion 0.22 Kg/cm 

8 Angle of inernal friction φ 9.6 

 

s.no Composition Standadrd  % Wt. Hindalco 

1 Ferric Oxide 30-60 17-19 

2 Aluminium oxide 10-20 35-36 

3 Silicate Oxide 3-50 7-9 

4 Sodium Oxide 2-10 5-6 

5 Calcium Oxide 2-8 3-5 

6 Titanium oxide trace 14-6 

Table 1: Chemical analysis of the red mud sample 

1) Soil  

Soil which is being used in this experiment was taken from 

Madan Mohan Malviya University of Technology Ground. 

The Geotechnical property which was being used are 

1 Sand size content 2.4% 
2 Silt size content 97.6% 
3 Atterberg limits NP 
4 Specific gravity, G 2.05 

5 Maximum Dry Density (MDD) 1.699 g/cc 

6 
Optimum Moisture Content 

(OMC) 
15% 

7 California Bearing Ratio (CBR) 1.8 

8 Permeability, k 
3.832 × 10

-6
 

cm/sec 

B. Utilization of Red Mud in Bricks 

The most striking application, in our opinion, was its use in 

the building industry as bricks. In 1986-1995, the building 

research in Jamaica, conducted a research to mitigate the 

effect of adverse effects of RM disposal to the environment. 

It was successful in stabilizing Bayer processed RM and 

consequently produced bricks with tremendous bonding 

strength [1]. In furtherance of this, Annan et al[2], have 
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investigated the physico-mechanical properties of red mud 

based bricks 

Dodoo-Arhin at al in there papar”  Fabrication and 

Characterisation of Ghanaian Bauxite Red Mud-Clay 

Composite Bricks for Construction Applications .At 

sintering temperatures of 1000ºC -1100ºC, Knight et al.,[3] 

reported apparent porosity 40-48 %, flexural strength 

(17.23-27.09) MN/m2) and compressive strength of 42-

83.9MN/m2. They attributed the high strength and fracture 

toughness (0.39-0.69) MN/m3/2 to glassy state phases in the 

matrix. Perez et al.,[4] suggested 1100ºC -1200ºC sintering 

temperatures; attesting better sintering at those temperatures. 

A 100% bauxite residue ceramic was also sintered at 950ºC 

by di San Filippo and Usai [5], and achieved compressive 

strengths comparable to masonry bricks with a shaping 

pressure of 5000 kg/m2 and sintering time greater than 48 

hours.   

Manoj Bhaskar at al in there paper Development of 

the Bricks from Red Mud by 

Industrial Waste (Red Mud) was to find out the effect of 

addition of red mud, fly ash, and coal dust with clay guard 

which is a waste product from the aluminum industries, on 

the properties of brick from red mud containing three 

admixtures. 

III. EXPERIMENTAL SETUP AND PROCEDURE 

The main aim of this experiment is to find out at which 

optimum percentage of red mud may provide maximum  

compressive strength . For this purpose different trial mix 

70% Red Mud -30% soil ,60% Red Mud -40% soil and 50% 

Red Mud-50% soil .The Compaction Test for this trial mix 

is done three times with these trial mix . 

A. Compaction Test 

Standard proctor test covers the determination of the 

relationship between the moisture content and density of 

sample compacted in a mould of given size with a 2.5 kg 

rammer dropped from a height of 30 cm. To determine the 

optimum moisture content (OMC) and the maximum dry 

density (MDD) of the given sample. 

In this method about 2.5 kg of oven dried soil 

passing through 4.75mm sieve is then taken and thoroughly 

mixed with water. The amount of water to be added 

originally depends upon the probable optimum water 

content for the soil. Compacting sample at a range of water 

contents in the mould, in three equal layers, each layer being 

given 25 blows of the 2.5 kg rammer dropped from a height 

of 30 cm. The dry density obtained in each test is 

determined by knowing the mass of the compacted soil and 

its water content. The empty mould attached with the base 

plate is weighted without collar. The collar is then attached 

to the mould. The mixed and matured soil is placed in the 

mould and compacted by giving 25 blows of the rammer 

distributed over the surface , such that the compacted height 

of the sample is about 1/3 the height of the mould. The 

collar is separated and the top layer is trimmed off to make 

it level with the top of mould. The bulk density and the 

corresponding dry density for the compacted sample are 

calculated from the following formula: 

ρ =M/V g/cc 

ρd =ρ/ (1+W) g/cc 

Where, ρ = Bulk density of sample (g/cc) 

            ρd = Dry density of sample (g/cc) 

             M=Mass of wet compacted mould (g) 

             V=Volume of the mould (1000 ml) 

             W=Water content ratio (%) 

The test is repeated with increasing water contents, 

and the corresponding dry density is obtained. A compaction 

curve is plotted between the water content as abscissa and 

the corresponding dry densities as ordinates. The dry density 

goes on increasing till the maximum density is reached. This 

density is called MDD and the corresponding moisture 

content is called OMC. 

S.NO MIX PORPORTION 
OMC 

gm/cc 
MDD% 

1 
70% Red Mud +30% 

Soil 
29.5 1.6915 

2 
60% Red Mud +40% 

Soil 
30.45 1.552 

3 
50% Red Mud +50% 

Soil 
23.7 1.689 

Table 2: Table of OMC 

B. The Graph of the OMC for the following Mixture are 

Fig. 1: 70% Red Mud 
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Fig. 2: 60% Red Mud 

Fig. 3: 50% Red Mud 

C. Compressive Strength 

The compressive strength is one of the most important 

design parameters required for Brick. Compressive strength 

of a break is a measure of its ability to resist static load, 

which tends to crush it. Bricks are put in the machine and 

after tighten its wheel start button is pressed as pressure is 

begin to apply. Reading of meter is note down when cracks 

are there on cubes. Compressive Strength is calculated by 

following formula: 

Compressive Strength = P/A 

 
Fig. 4: Compressive Strength Testing Machine 

Where P is load and A is Surface area of cube. 

Values of compressive strength at different percentage of 

replacement of red mud with Soil is found out The 

compressive strength of concrete with different mixture 

proportions was determined at the age of 28 days , 14 days, 

7 days 

 
Fig. 5: Brick after Compressive Strength Test 
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IV. RESULT AND DISCUSSION 

The Result Obtained shows that as there is decrement in the 

percentage of trial mix there is an increase in compressive 

strength ,least compressive strength obtained is of 70 % Red 

Mud and the Maximum is of 50% Red Mud which is shown 

below in the given Table 

S.no Percentage  composition 
Length 

mm 

Breadth 

mm 

Height 

mm 
Average Compressive Strength N/mm

2
 

1 50%red mud +50% soil 
233 

 

110 

 

70 

 

5.694 

2 60%red mud +40% soil 4.55 

3 70%red mud +30% soil 3.51 

Table 3: For 7 Days 

Fig. 6: 7 Days Strength 

S.no Percentage  composition 
Length 

mm 

Breadth 

mm 

Height 

mm 
Average Compressive Strength N/mm

2
 

1 50%red mud +50% soil 
233 

 

110 

 

70 

 

7.65 

2 60%red mud +40% soil 6.41 

3 70%red mud +30% soil 5.2 

Table 4: For 14 Days 

Fig. 7: 14 Days Strength 

S.no Percentage  composition 
Length 

mm 

Breadth 

mm 

Height 

mm 
Average Compressive Strength N/mm

2
 

1 50%red mud +50% soil 
 

 

233 

 

 

 

110 

 

 

 

70 

 

7.65 

 

2 60%red mud +40% soil 
6.41 

 

3 70%red mud +30% soil 
5.2 

 

Table 5: For 28 Days 
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Fig. 7: 28 Days Strength 

V. CONCLUSION 

The Conclusion obtained Shows that the use of Industrial 

waste(Red Mud) is flourishing up to certain point as it is 

giving effect which is equal to standard compressive 

strength of standard first class brick as a concern of 

environment which is being polluted with these industrial 

waste as Red Mud is highly Alkaline having a pH (10-13) 

which contaminate land ,air and water too during monsoon 

season as it get percolated in ground water table and 

contaminate it . 

Secondly the clay which is require in casting of 

brick get reduced to half which may be used in some other 

work like in agriculture, reduced soil erosion when 

excavated 

Thirdly the brick obtained from this industrial waste 

- Good mechanical properties as compared to other wood 

substitutes  

- Good fire retardency  

- Eco friendly 

- Cost effective 

- Good abrasive wear resistance  

- The existence of 4–5% of alkali in red mud provides 

good fluxing action consequential in good plasticity and 

better bonding in the bricks. 
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