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Abstract— there has been a considerable imbalance between 

availability of conventional building material and their 

demand in the recent past. For environmental protection and 

sustainable development, extensive research has been 

conducted on production of bricks from waste materials. This 

paper presents an experimental study on the utilization of 

waste materials viz. Fly ash and waste plastic to produce 

ecofriendly bricks. Considering the abundant availability of 

fly ash waste and waste plastic, an attempt has been made to 

manufacture the ecofriendly brick by using 60 % liquefied 

waste plastic and 40 % fly ash. The compressive strength and 

absorption of ecofriendly brick was 9.7N/mm2   and 2.75% 

which was much better the same size (22×12×4cm) clay 

brick. With negligible water absorption and satisfactory 

compressive strength in comparison with other fly ash brick 

or mud brick the ecofriendly brick can compensates the 

increasing demand of conventional building materials. 
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I. INTRODUCTION 

Clay bricks are being used extensively almost throughout 

India and are perhaps the most important building 

construction material. But the unlimited use of clay is harmful 

to society as all the bricks kilns in India depends on good 

quality clay available from agricultural fields and presuming 

a weight of 3 kg per brick. The total clay taken out from the 

agricultural fields per day was over 300 milion tonnes for 

10,000 crore bricks. Moreover, clay bricks available in 

certain regions are poor in quality and costly which have 

forced engineers to look for better material capable of 

reducing the cost of construction. At present, India has 

production capabilities of over 10,000 Crore bricks through 

around 45,000 local kilns (bhattas), in the unorganized sector. 

(Naveen Hooda et.al.2014) So the use of industrial waste 

products such as fly ash & waste plastic, for making bricks is 

ecologically and economically. Chemical Composition of Fly 

Ash. 

Fly ash annual generation is in millions of tons in 

India. There are huge amount of fly ash generated, there is 

need to find more application to minimize the gap between 

generation and utilization. Fly ash can be either harmful to 

human health because their small particles or by carrying 

pollutants such as heavy metals or polycyclic aromatic 

hydrocarbons. The global production of plastic has grown 

sharply over recent years. 

The world’s consumption of plastic has an average 

growth rate of 5-6% per year .The increase in plastic 

consumption is largely responsible for the increase in solid 

waste, which have great impact on waste management. 

Plastic waste causing serious environmental concern & 

problems. As the repeated recycling of PET bottles pose a 

potential danger of being transformed to a carcinogenic 

material and only a small proportion of plastic bottles are 

being recycled. (Dr. R.vasudevan.et.al.2007) Disposal of 

waste plastic is a serious problem globally, since they are 

non-biodegradable and also researchers have found that the 

plastic materials can remain on earth for 4500 years without 

degradation. Plastic have many good characteristics which 

include versatility, light-ness, hardness, and resistant to 

chemicals, water and impact. Modern thermoplastic polymers 

soften anywhere between 65 ºC to 200+ ºC.  (Puttaraj 

Mallikarjun Hiremath .et.al.2014). 

Bricks have been a major construction and building 

material for a long time. The dried-clay bricks were used for 

the first time in 8000 BC and the fired-clay bricks were used 

as early as 4500 BC. The worldwide annual production of 

bricks is currently about 1391 billion units and the demand 

for bricks is expected to be continuously rising. Conventional 

bricks are produced from clay with high temperature kiln 

firing or from ordinary Portland cement (OPC) concrete. 

Quarrying operations for obtaining the clay are energy 

intensive, adversely affect the landscape, and generate high 

level of wastes. The high temperature kiln firing not only 

consumes significant amount of energy, but releases large 

quantity of greenhouse gases. Clay bricks, on average, have 

an embodied energy of approximately 2.0 kWh and release 

about 0.41 kg of carbon Dioxide (CO2) per brick. It is also 

noted that there is a shortage of clay in many parts of the 

world. 

To protect the clay resource and the environment, 

some countries such as China have started to limit the use of 

bricks made from clay. For environmental protection and 

sustainable development, many researchers have studied the 

utilization of waste materials to produce bricks. A wide 

variety of waste materials have been studied, including fly 

ash, mine tailings, slag, construction and demolition (C&D) 

waste, wood sawdust, cotton waste, limestone powder, paper 

production residue, petroleum effluent treatment plant 

sludge, Kraft pulp production residue, cigarette butts, waste 

tea, rice husk ash, crumb rubber, and cement kiln dust. 

Different methods have been used to produce bricks from 

waste materials. This paper presents a state-of-the-art review 

of the research on utilization of different types of waste 

materials to produce bricks. The advantages and 

disadvantages of different methods for utilizing waste 

materials to produce bricks are described. The concerns 

related to production of bricks from waste materials are also 

discussed. (Lianyang Zhang.et.al.2013). 

II. OBJECTIVE OF THE STUDY 

The objective of the present paper is to study the effect of fly 

ash & plastics bricks on the performance and the properties 

of bricks with the view to study the comparison between clay 

bricks and a fly ash & plastics brick because fly ash is 

enriched with silica, is the main constituent for conventional 

building material. From the experiment, it is further desired 

to compare the strength of fly ash & plastics brick by that of 
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the conventional clay brick. The silent properties of bricks 

like compression strength, water absorption, shape and size, 

soundness, hardness and efflorescence are to be determined. 

Utilization of waste material in preparation of eco-friendly 

brick. 

III. METHODOLOGY 

A. Collection of fly ash & plastic waste material 

The fly ash was collected from brick field of Gorakhpur in 

U.P., India, the collected fly ash was going on for testing of 

its physical& chemical parameters. The colour of fly ash was 

gray& it is odour less, it not has cohesion property& the ph 

value was around 6.8, it is not soluble in water sample it is 

settling down in the bottom of glass. The fineness of fly ash 

was around 1.17mm. the bulk density and water content of fly 

ash was around 9.99gm/cc & 1.01%. The waste plastic PET 

(drinking water bottles etc.) collected from the rag pickers in 

Gorakhpur ,U.P., India, (IRC:SP:98:2013). The softening 

temperature of PET, PE was 170̊C at that point it not produce 

any noxious gas (Dr. R.vasudevan.et.al.2007).   Fly ash varies 

widely in chemical composition and particle morphology. 

The usual range of chemical composition is (wt. %) SiO2 35-

51, A12O3 21-30, Fe203   5-27, CaO 2-9 and the rest, including 

carbon (D.G.Roy et.al.1984) , chemical composition of fly 

ash FA1 class   SiO2- 58%, A12O3 -20%, Fe203   9.25%, CaO-

4.6% (Jiting Xie et.al.2016). 

B. Brick casting 

Eco friendly brick making procedure was stared to collection 

of fly ash from the brick fields of Gorakhpur which is situated 

in Uttar Pradesh state in India. The collected fly ash was 

sieved from the 1.7 mm sieve (as per ISS: 460) to remove 

unwanted things. Now passed fly ash sample was keep for 

further experimental procedures. Another side of surveying 

us collects the plastic wastes. These plastic wastes mostly 

plastic waste was come under the low density polyethylene 

waste PE (bottles caps). polyethylene terephthalat (drinking 

water bottles) was mostly using. After the collection of 

wastes plastic first of all we clean them and dry. Because they 

are mostly wet and sand or soil particles were clipped over it, 

which may cause of experimental disturbance, so we refine it. 

The dry plastic waste put in the pot, the pot was heated till the 

melting of plastic waste (softening point). After the melting 

of waste plastic it mixed volume by volume with fly ash 

properly (equally distributed) and makes paste. 

C. Moulding of brick 

 
Fig. 1: Moulding of ecofriendly bricks 

The dimension of brick mould used in the procedure was 

22cm × 12cm × 4cm .before putting paste in mould, the 

mould was wet in the water and dry fly ash sample was 

sprinkle in the inner surface of mould, its remove lubricating 

property between paste and mould inner surface, after That 

we put the paste in the brick mould (properly distribution of 

paste by use wood stick, it removes occurring voids in brick). 

After 20 minutes of moulding of brick it remove from the 

mould and use for further testing procedures mould and use 

for further testing procedures. 

D. Experimental Analysis 

In the present study, fly ash & plastic bricks are subjected to 

the following tests to find out its suitability for the 

construction work 

E. Absorption Test 

This test is determining the amount of water absorbed by the 

brick. When immersed in water for a period of 24 hours it 

should not, in any case, exceed 15% of weight of dry brick. 

This test is carried out for all the samples of fly ash & plastic 

brick and clay bricks. As shown in table- 1 

Sample 

No. 

Dimension of Eco 

Friendly Brick 

Absorption 

Value 

1 22×12×4cm 2.75% 

2 22×12×4cm 2.75% 

3 22×12×4cm 2.75% 

Table 1: Absorption Test 

F. Hardness Test 

This is determining the brick is sufficiently hard or not. We 

can Judge hardness of the brick by making impression on the 

surface of the brick with the help of a finger nail. This test is 

carried out for all the samples of fly ash & plastic brick and 

clay bricks. As shown in table- 2 

Normal Bricks Fly ash & plastic Bricks 

Not Found Not Found 

Table 2: Hardness Test 

G. Efflorescence Test 

This test is conducted for finding out the presence of soluble 

salts in a brick when it is immersed in water for 24 hours and 

taken out and allowed to dry in shade. Absence of grey or 

white deposits on its surface indicates absence of soluble 

salts. If the white deposits cover about 10% surface, the 

efflorescence is said to be slight and it is considered as 

moderate, when the white deposits cover about 50% of 

surface. If grey or white deposits are found on more than 50% 

of surface, the efflorescence becomes heavy and it is treated 

as serious, when such deposits are converted into powdery 

mass. This test is carried out for all the samples of fly ash & 

plastic brick and clay bricks. As shown in table- 3 

Normal Bricks Fly ash & plastic Bricks 

Not Found Not Found 

Table 3: Efflorescence Test 

H. Shape and size test 

This test is done to examine the structure of the brick is 

broken. It is seen that the structure of the brick is 

homogenous, compact and free from any defects such as 

holes, lumps etc. or not. Mainly the defects such as holes, 

lumps should not be there. 

I. Compressive strength Test 

This is main test conducted to test the suitability of the brick 

for construction work. This test is executed with the help of 

compression testing machine. As shown in table- 4 

Sl. 

No. 

Size of 

Brick 
Days 

Average Compressive 

Strength N/mm2 
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1 22×12×4cm 7 

9.7 

9.6 

9.7 

2 22×12×4cm 15 9.681 

3 22×12×4cm 30 9.7 

Table 4: Compressive Strength 

IV. ANALYSIS OF RESULTS 

A. Absorption Test 

The average absorbed moisture content of clay bricks is found 

to be 11.9% and for fly ash & plastic bricks is found to be 

2.75%. Thus there is net 9.15% decrease in moisture absorbed 

for fly ash & plastic bricks as a part of to clay bricks. 

B. Hardness Test 

The hardness test for clay Bricks and fly ash & plastic bricks 

were conducted, test brick was taken and scratch was made 

on bricks surface with the help of finger nail and found no 

impression after scratching in both the cases. 

C. Efflorescence Test 

The Efflorescence test for clay bricks and fly ash & Plastic 

bricks was conducted and the results were compared in which 

Grey or White deposits are slight to moderate in normal 

bricks and less than 10% on the surface area in fly ash & 

plastic bricks. 

D. Shape and Size Test 

The Shape and Size Test is done for clay fly ash & plastic 

bricks to examine the structure of a brick when the brick is 

broken and it was found both types of bricks are free from 

any defects such as holes, lumps etc. but fly ash bricks are 

compact and homogeneous. 

E. Compressive Strength Test 

Compressive strength test for clay bricks and fly ash & plastic 

bricks was conducted and the results are compared in below: 

Sample 

No. 

Clay Brick 

(22×12×4cm) 

Eco Friendly Brick 

(22×12×4cm) 

1 7.6N/mm2 9.7N/mm2 

2 7.6N/mm2 9.7N/mm2 

Table 5: Compressive Strength Test 

The compressive strength of clay bricks is found to 

be 7.6N/mm2 and fly ash & plastic bricks are found to be 

9.7N/mm2. Thus there is increase is crushing strength for fly 

ash & plastic bricks as a part to clay bricks. As shown in table- 

5 

V. CONCLUSION 

 The compressive strength and absorption test result of 

eco-friendly brick is more efficient than same size red 

stone brick. So it can be a better alternative building 

material. The efficient use of fly ash and waste plastic 

was possible by using this research. Large quantity of 

fertile soil and fresh water, which use in making of red 

stone brick, is saved by using this eco-friendly brick. 

 The cost of our experimental eco-friendly brick is less 

than that of traditional clay brick. 

 Our experimental eco-friendly brick also solves the 

problem of disposal of waste plastic & fly ash.  

 The cost of one eco-friendly brick was estimated around 

0.1813 Rs per brick. Here cost of plastic waste (PET) is 

taken nil. The cost of eco-friendly brick was much less 

than the cost of clay brick that causes the eco-friendly 

brick is economically feasible. 

 These all statements shows that the eco-friendly brick 

was qualify the perimeters of a brick, which allow using 

eco-friendly brick for further construction works. 
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