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Abstract— Plastics are the one which posses important 

problem in disposal and still the absolute solutions were not 

determined. For solving this issue plastics were replaced in a 

bricks to achieve the nominal strength. Low-density 

polyethylene (LDPE) and polyethylene (PE) plastic bottles 

and bags were collected and cleaned then mixed with clay 

with various proportions to achieve the strength of the 

nominal bricks and also to posses thermal and sound 

insulation . To predict the strongest specimen, 0 % to 25% 

of replacement proportion was done by crushed plastics. The 

result in increase the strength of structure and weight 

reduction of bricks was tested for compressive strength and 

water absorption test. Based on the comparison of 

conventional and Plastic Burnt Brick, optimum strength was 

analyzed. This Project reviews the reduction of plastic 

disposal and the results are clearly shows that some part of 

plastics can be definitely used in the production of bricks. 

Mainly focused to find the proper disposal options for 

plastics and also to motivate the use of plastic in the 

production of building materials. 
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I. INTRODUCTION 

The amount of generation of plastic waste is increasing day 

by day and proper disposal method for waste plastics are not 

channelized even today. Plastic is classified into two types, 

thermoplastic and thermoset plastic. Thermoplastic is a type 

of plastic which is recyclable and further moulded into 

another structure. These plastics are polyethylene, 

polypropylene, polyamide, polyoxy methylene, poly 

tetrafluroethylene and polyethylene terepthalate. Second 

type is thermosetting plastic this type of plastic have a 

property of unchangeable molecular chains because 

molecular chains are strongly bonded with crosslinks. Some 

examples are melamine, epoxy resin, polyurethane, phenolic 

and silicone. Reuse of thermosetting plastic waste can help 

in reducing the pollution caused due to burning, and cost 

will also be reduced up to some extent. In India used plastics 

are not properly disposed and it creates the lot of 

environmental issues. Open burning of plastics leads to air 

pollution. To avoid these problems reusing of plastics 

should be improvised for several works with economic and 

environmental feasibility. 

Recycling the plastics has advantages since it is 

widely used and has a long service life, which means that 

the waste is being removed from the waste stream for a long 

period. Because the amount of clay required to make bricks 

is large, the environmental benefits are not only related to 

the safe disposal of bulk waste, but also to the reduction of 

environmental impacts that arise due to burning of plastics. 

In this work, raw materials used are Clay, waste plastics and 

lime with different proportions. The different types of bricks 

were tested to find the compressive strength and water 

absorption value. This paper mainly focused to find the 

proper disposal options for plastics and also to motivate the 

use of plastic in the production of building materials etc. 

II. OBJECTIVES 

 To reduce the accumulation of plastic waste on landfill. 

 To recycle the plastic waste into useful materials. 

 To increase the strength and stability of bricks by 

adding plastics. 

 To improve other properties of bricks like reducing 

weight and resist water by adding correct proportion of 

plastic wastes. 

 To create a Eco-friendly environment. 

 To provide higher safety to buildings and increase the 

strength of bricks 

III. METHODOLOGY 

The plastic wastes are collected and separated by LDPE and 

PET which were then processed and reduced to fine size by 

using shredding machine. After that the plastic wastes are 

mixed with other admixtures according to mix proportion. 

After that the bricks are casted and tests are conducted to 

know the compressive strength and water absorption. 

Finally the result has been analysed by comparing with 

conventional brick. 

 
Fig. 1: 
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IV. MATERIALS USED 

A. Clay 

Clay is a finely-grained natural rock or soil material that 

combines one or more clay minerals with possible traces of 

quartz, metal oxides and organic matter. Clays are plastic 

due to particle size and geometry as well as water content 

and become hard, brittle and non–plastic upon drying or 

firing. Depending on the soil's content in which it is found, 

clay can appear in various colours from white to dull grey or 

brown to deep orange-red. 

Clay is one of the most abundant natural mineral 

materials on earth. For brick manufacturing, clay must 

possess some specific properties and characteristics. Such 

clays must have plasticity, which permits them to be shaped 

or moulded when mixed with water, they must have 

sufficient wet and air-dried strength to maintain their shape 

after forming. Also, when subjected to appropriate 

temperatures, the clay particles must fuse together. 

Clays exhibit plasticity when mixed with water in 

certain proportions. However, when dry, clay becomes firm 

and when fired in a kiln, permanent physical and chemical 

changes occur. These changes convert the clay into a 

ceramic material. Because of these properties, clay is used 

for making pottery, both utilitarian and decorative, and 

construction products, such as bricks, wall and floor tiles. 

clay is used to create adobe, cob, cordwood, and rammed 

earth structures and building elements such as wattle and 

daub, clay plaster, clay render case, clay floors and clay 

paints and ceramic building material. Clay was used as a 

mortar in brick chimneys and stone walls where protected 

from water. 

B. Lime 

Lime is an important binding material in building 

construction. It is basically Calcium oxide (CaO) in natural 

association with magnesium oxide (MgO).Lime reacts with 

fly ash at ordinary temperature and forms a compound 

possessing cementitious properties. After reactions between 

lime and fly ash, calcium silicate hydrates are produced 

which are responsible for the high strength of the 

compound. According to Indian standard, classification of 

lime (IS: 712-1984) class-B lime is used. The physical 

properties are given in Table-1 

PHYSICAL 

PROPERTIES 
CHEMICAL PROPERTIES 

Specific gravity    - 2 SiO₂    -   <2.5 

Bulk density   - 600-900 Al₂ O₃  -   <1.5 

Insoluble material - <1 CaO    -   >83.3 

Table 1: Physical & Chemical Properties of Lime 

C. Plastic Waste 

Plastic is material consisting of any of a wide range of 

synthetic or semi-synthetic organic compounds that are 

malleable and so can be moulded into solid objects. They 

are usually synthetic, most commonly derived from 

petrochemicals. 

Due to their low cost, ease of manufacture, 

versatility, and imperviousness to water, plastics are used in 

a multitude of products of different scale, including paper 

clips and spacecraft. They have prevailed over traditional 

materials, such as wood, stone, hornand bone, leather, metal, 

glass, and ceramic, in some products previously left to 

natural materials. 

Most plastics are durable and degrade very slowly; 

the very chemical bonds that make them so durable tend to 

make them resistant to most natural processes of 

degradation. However, microbial species and communities 

capable of degrading plastics are discovered from time to 

time, and some show promise as being useful for 

bioremediating certain classes of plastic waste. 

Low-density polyethylene (LDPE) is a 

thermoplastic made from the monomer ethylene. Low-

Density Polyethylene is sometimes recycled. It is a very 

healthy plastic that tends to be both durable and flexible. 

Items such as cling-film, sandwich bags, squeezable bottles, 

and plastic grocery bags are made from LDPE. The EPA 

estimates 5.7% of LDPE (recycling number 4) is recycled. 

PET stands for polyethylene terephthalate, a plastic 

resin and a form of polyester. Polyethylene terephthalate is a 

polymer that is formed by combining two monomers: 

modified ethylene glycol and purified terepthalic acid. 

Polyethylene Terephthalate sometimes absorbs odours and 

flavours from foods and drinks that are stored in them. Items 

made from this plastic are commonly recycled. PET is a 

popular package for food and non-food products. 

Manufacturers use PET plastic to package products because 

of its strength, thermo-stability and transparency. 

V. MIX PROPORTIONS 

A. Various Mix Proportions 

Proportioning of raw materials in an important aspect of 

ensuring quality of bricks. The proportioning will depend on 

the quality of raw materials and the class of brick required. 

The following mix proportion is being adopted by various 

sites. 

1) For Clay, Plastic Waste and Lime Bricks. 

Clay 65 – 85 % 

Lime 10 % 

Plastic Waste 5 – 25 % 

2) For Clay Bricks. 

Clay (including Sand) 95 % 

Lime 5 % 

Proportions Clay (%) Plastic (%) Lime (%) 

I 95 0 5 

II 85 5 10 

III 80 10 10 

IV 75 15 10 

V 70 20 10 

VI 65 25 10 

Table 2: Different Mix Proportions for Plastic Bricks 

VI. MANUFACTURING OF BRICKS 

The normal hand mould is used to cast the bricks with the 

non-modular size of 220mmx100mmx70mm. They were 

cast according to the standard procedure with various mix 

proportions arrived. The required quantity of Clay, Plastic, 

Lime is calculated previously, according to that the 

materials mixed properly. Then required quantity of water 

was added. Then they mixed thoroughly. Then the prepared 
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mix was poured in to the mould and it is compacted. After 

compacting gets over then the mould is removed. Then the 

wet brick was kept under air curing for 7 days and then 

bricks where burnt in kiln upto 1100
o 

C cured. The casting, 

drying and moulding of the bricks were done in brick 

manufacturing site Paruthipattu, Ambattur – Chennai 

 
Fig. 2: Plastic Burnt Brick 

VII. EXPERIMENTAL METHODOLOGY & TEST ON BRICKS 

A. Compressive Strength Test 

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

brick for construction work. This test is executed with the 

help of compression testing machine. Minimum average 

Compressive strength of bricks shall not be less than 7.5 

N/mm2 when tested as per IS-3495 (Part-I) : 1992. The 

compressive strength of any individual brick shall not fall 

below the minimum average compressive strength by more 

than 20%. In case any test result of compressive strength 

exceed 10.0 N/mm2 the same be limited to 10 N/mm2 for 

the purpose of averaging. In case the locally manufactured 

clay bricks are of strength less than 7.5 N/mm2 but not less 

than 5 N/mm2 can also be acceptable for construction 

purpose. The failure load of brick as been noted down. From 

that using the formula, the compressive strength of each 

composition of brick has been calculated. For every mix 

proportion 3 bricks has been tested to get the average 

compressive strength of bricks. 
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5.02 
2 112 5.1 

3 109 4.96 

II 

1 108 

220 

4.77 
 

4.89 
2 110 5 

3 105 4.90 

III 

1 113 

220 

5.13 
 

5.01 
2 107 4.86 

3 111 5.04 

IV 

1 119 

220 

5.4 
 

5.39 
2 115 5.22 

3 122 5.54 

V 

1 101 

220 

4.45 
 

4.39 
2 91 4.59 

3 98 4.13 

VI 

1 82 

220 

3.72 
 

3.46 
2 70 3.18 

3 77 3.5 

Table 3: Compressive Strength Test Values of Bricks 

B. Water Absorption Test 

This test is carried out to determine the amount of water 

absorbed by the brick. As per IS:3495-Part 2-1992 , after 

immersed in cold water for a period of 24 hours, water 

absorption shall not be more than 20 %. 

Water Absorption = [(W2-W1)/W1)] x 100 

W2 = weight of Wet brick 

W1 = weight of dry brick 

Dry the bricks in a ventilated oven at a temperature 

of 110℃ till the brick attain substantially constant weights. 

Cooled the bricks at room temperature and taken weight of 

each sample (W1). Then immersed the bricks in clean water 

at temperature of 25 ℃ to 29 ℃ for 24 hrs and removed the 

specimen after 24 hr wipe our water with damp cloth & 

weight each sample (W2). 
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I 

1 2.93 3.43 17.06 

2 2.96 3.41 15.2 

3 2.94 3.45 17.34 

Average 16.53% 

Table 4: Water Absorption Test Values of Conventional 

Clay Bricks 
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1 2.78 3.08 10.8 
 

11.2 2 2.81 3.14 11.7 

3 2.71 3.01 11 

 

III 

1 2.67 2.86 7.1 
 

7.8 
2 2.77 2.98 7.58 

3 2.66 2.89 8.64 

 

IV 

1 2.58 2.71 5.03 
 

6.22 
2 2.54 2.71 6.69 

3 2.59 2.77 6.94 

 

V 

1 2.50 2.85 14 
 

12.93 
2 2.47 2.79 12.9 

3 2.52 2.82 11.9 

 

VI 

1 2.44 2.94 20.5 
 

19.2 
2 2.41 2.88 19.5 

3 2.40 2.82 17.5 

Table 5: Water Absorption Value for Plastic Burnt Bricks 

C. Efflorescence Test 

As per IS 3495 Part-3 1992, the shallow flat bottom dish 

containing sufficient distilled water to completely saturate 

the specimens is used for the test. The ends of the bricks are 

placed in the dish, the depth of immersion in water being 25 

mm. The whole arrangement is placed in a warm (between 
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20
o
C and 30

o
C) well ventilated room until all the water in 

the dish is absorbed by the specimens and the surplus water 

evaporates. The dish containing the brick is covered with a 

suitable glass cylinder so that excessive evaporation from 

the dish may not occur. When the water has been absorbed 

and brick appears to be dry, a similar quantity of water is 

placed in the dish and it is allowed to evaporate as before. 

Examine the bricks for efflorescence after the second 

evaporation and the results are reported. 

The results of efflorescence test shall be reported as 

‘nil’, ‘slight’, ‘moderate’, ‘heavy’ or ‘serious’: 

Mix 

Proportion 
Raw Material Proportion Efflorescence 

I Clay (95%) + Lime (5%) Slight 

II 
Clay (85%) + Lime (10%) 

+ Plastic (5%) 
Slight 

III 
Clay (80%) + Lime (10%) 

+ Plastic (10%) 
Slight 

IV 
Clay (75%) + Lime (10%) 

+ Plastic (15%) 
Slight 

V 
Clay (70%) + Lime (10%) 

+ Plastic (20%) 
Moderate 

VI 
Clay (65%) + Lime (10%) 

+ Plastic (25%) 
Moderate 

Table 6: Efflorescence Test Results 

D. Soundness Test 

In this test two bricks are held by both hands and struck with 

one another. If the bricks give clear metallic ringing sound 

and don’t break then those are good quality bricks. 

Mix 

Proportion 
Result 

I 
Clear Metallic ringing Sound and no damage 

caused while struck with other brick 

II 

Sound arose while struck with other brick, 

but its not highly audible one, and the brick 

has no damage 

III 
No sound has got and the edges of the bricks 

get damaged 

IV 

No damage on brick but no sound arose while 

struck with other brick due to presence of 

high amount of plastic inside the brick 

V 
Minor damage on brick while conducting the 

test 

VI 
Sides of the brick got broke while struck with 

other brick  due to  excessive plastic presence 

Table 7: Soundness Test Results 

VIII. RESULT COMPARISON OF PLASTIC BURNT BRICK AND 

CLAY BRICK 

A. Comparison of Compressive Strength 

A comparison between the bricks that conducted from 

experimental work. The Plastic Burnt Brick ash and clay 

bricks are tested on Compression testing machine(CTM). 

The crevice occur in normal clay brick at end of brick corner 

and crunch at end. However, in Plastic Burnt Bricks crevice 

fall out less than that of clay bricks depicted. The graphical 

chart comparison between plastic burnt brick with varying 

proportion and conventional clay brick as shown below: 

 
Fig. 3: 

From the above chart it is confirmed that Mix Proportion IV 

(15% plastic mixed brick) have higher compressive strength 

than all other mix proportions including the normal clay 

brick. So it is found to be optimum replacement in bricks for 

manufacturing. The strength produced by 15% Plastic 

replaced brick is 10% higher than the Conventional Clay 

brick. 

The Plastic behaviour in brick is good due to perfect 

bonding of clay and plastic when it 

 
Fig. 4: 

Heated to high temperatre. The plastic melts down 

at high temperature and it again attains plastic nature when 

it cooled. The Optimum Strength of brick i.e.,  the Greater 

than and equal to 5 N/mm
2
 has got from 10% Plastic and 

15% plastic brick, so comparison between that given below. 
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Fig. 5: 

 
Fig. 6: 

B. Comparison of Water Absorption in bricks 

A comparison between the bricks that conducted from 

experimental work. The Plastic Burnt Brick ash and clay 

bricks are tested on Water for Absorption. The water 

absorption in the clay brick is relatively very high due to 

presence of pores. However, in Plastic Burnt Bricks the 

water absorption is comparatively lesser than Clay bricks 

because plastics won’t absorb the water much. The graphical 

chart comparison between plastic burnt brick with varying 

proportion and conventional clay brick as shown below: 

 
Fig. 7: 

From the above chart it is confirmed that all the 

Plastic Burnt Bricks produced the water absorption value 

less than 20% and the Plastic brick proportions 5%, 10% 

and 15% have very less water absorption capacity than Clay 

Brick. So it is found to be optimum replacement in bricks 

for manufacturing. The Water Absorption percentage is 

lesser due to moisture resistant property of Plastics. All the 

plastic bricks have water absorption value lesser than 20%, 

the plastic burnt brick 15% and 10% have the lesser value 

than fly ash and other Class A, Class A-A bricks, it’s the 

good signature to replace the plastics and it also good to use 

for Construction purpose. The water absorption remained 

less than 20% for all the composition so that’s the major 

advantage in using the plastic in bricks The average water 

absorption value of different samples are shown below: 

 
Fig. 8: 

The comparison has been plotted for all the mix proportion, 

the reason is all plastic bricks have acceptable water 

absorption values (i.e., lesser than 20%). 

 
Fig. 9: 

 
Fig. 10: 
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Fig. 11: 

 
Fig. 12: 

 
Fig. 13: 

C. Appearance 

The Plastic bricks have the appearance which is very 

pleasant like cement; due to smoothness and finish on their 

surface they require some plastering for building work. 

These are compact, uniformly shaped and free from visible 

cracks. They are lighter in weight than ordinary clay bricks 

and are less porous. The color of these bricks can be altered 

by the addition of admixtures during the process of brick 

making. The size of these bricks are similar to general 

normal clay bricks. 

D. Structural Capability 

 
Fig. 14: 

These Plastic bricks do not cause any extra load on the 

design of structures due to its comparable density and thus 

provide better resistance to natural calamities. The 

compressive strength of Plastic Burnt Brick of 15% Plastic 

content is average 5.39 N/mm
2
 as against 5 N/mm

2
 for 

handmade clay bricks. The bricks possess high compressive 

strength which eliminates breakages/wastages during 

transport and handling. When a structure is formed using 

Plastic Burnt Brick the possibility of cracking of plaster is 

reduced due to lower thickness of joints and plaster and 

basic material of the bricks, which is more compatible with 

cement mortar. 

E. Durability & Moisture Resistance 

Plastic bricks are highly durable. When their joints are 

properly joined, the bricks are ready to be directly painted 

with the paints available in the market or with the cement 

paint without plaster. The bricks, usually, are rectangular 

faced having sharp corners, solid, compact and uniformly 

shaped. The bricks are said to absorb the moisture 

approximately 6- 12% than that of 20-25% for handmade 

clay bricks thus they help reducing dampness of the walls. 

F. Build ability, Availability & Cost 

The compressive strength of Plastic Burnt Brick is little 

higher than Clay brick that it eliminates breakages/wastage 

during handling and gives a neat finish, with a lower 

thickness of joints and plaster. The construction technique 

does not change in the case of Plastic Burnt Brick bricks and 

remains as same as in the case of regular bricks which 

ensures an easy change of material. 

Masons do not require additional training while 

construction. Though these bricks are abundantly and 

widely available in all Solid waste yards all over the country 

for obvious reasons, finding dealers in all major cities and 

towns wouldn’t be a problem. 

IX. CONCLUSION 

A study on the effect of addition of waste plastics to bricks 

production in different percentages subjected to drying and 

burning is conducted to find the characteristic compressive 

strength and water absorption value of bricks. The test 

results show that 
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 The Brick doped with 15% Plastic waste produces 5.39 

N/mm
2
 and the average water absorption value of 

6.22% which is higher than the normal clay brick 

strength 5 N/mm
2
 and water absorption value 16.5%. 

From this it is clearly concluded that, the 15% 

replacement of Clay with Plastic in bricks would 

provide good strength and resistant to water attack. 

 The Wastes like LDPE which are only 5.9% recyclable 

as per Environmental Protection Agency (EPA), so 

replacing it in manufacturing of bricks is better way to 

reuse that plastic and its properties helps to attain 

strength more than clay brick. 

 The Cost of brick also get reduced compared with Clay 

brick, replacement of natural resource is the major 

advantage, the unit rate of plastic waste is very much 

low compared with plastic brick. The plastic brick 

provides more bonding. 

 In Modern World the plastics and its wastes are 

increasing day by day if this method of reusing the 

plastic waste has been followed, the plastic disposal in 

landfill and incineration has been completely reduced. 

The Land pollution due to Landfill and Air Pollution 

due to Incineration in waste yards has been reduced. 

 Therefore this project reveals the 15% Plastic 

replacement in Clay brick provides strength, Water 

Resistant, and majorly protects the environment by 

recycling the Plastic Waste. 
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