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Abstract— There is a growing awareness in India about 

extensive damage being caused to the environment due to 

accumulation of waste materials from industrial plants, power 

houses, colliery pits and demolition sites and it has become 

one of the major environmental, economic and social issues. 

Waste material is the material unused, unwanted and rejected 

as worthless into the environment in our society as whole. 

Waste materials coming out of industry nowadays is posing a 

great environmental problem in disposing them into the air, 

water and on the land. But, with proper utilization of these 

materials in construction industry as well as in making road 

pavements will greatly help the society to have a better and 

pleasant environment. Substitution of waste materials will 

conserve dwindling resources, and will avoid the 

environmental and ecological damages caused by quarrying 

and exploitation of the raw materials. The aim of this study is 

to explore the possibility of re-cycling plastic waste material 

that is now produced in large quantities in the formulation of 

bricks as admixture. Looking forward to the environmental 

condition, complete ban on plastic cannot be made. Our 

present work is helping to take care of these aspects. Plastic 

waste, consisting of carry bags, cups and other utilized plastic 

can be used as an admixture in manufacturing of bricks. In this 

work an attempt has been made to manufacture bricks by using 

waste plastic in range of 60 – 80 % by weight of laterite soil 

and 60/70 grade bitumen was added in range of 2 – 5 % by 

weight of soil in molten form. And this bitumen- plastic resin 

was mixed with laterite soil to manufacture the bricks. The 

results of this investigation consolidate the idea of the use of 

plastic waste in the field of construction, especially in the 

manufacturing of bricks. 
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I. INTRODUCTION 

Now-a-days rapid industrial and enormous population growth 

has resulted in increasing various types of waste such as 

plastic. These materials pose environmental pollution in the 

nearby locality because many of them are non-biodegradable. 

Industrial and domestic waste has a significant percentage of 

polymeric materials in its constitution, which occupies a 

considerable volume on landfills. Therefore, its recycling is 

interesting to research and development of technologies for 

minimizing the problems caused by this waste. Plastics are 

user friendly but not eco-friendly as they are non-

biodegradable. Generally, it is disposed by way of land filling 

or incineration of materials which are hazardous. Plastic is 

versatile material and a friend to common man but becomes 

a problem to the environment after its use.  

A material that contains one or more organic 

polymers of large molecular weight, solid in its finished state 

and at some state while manufacturing or processing into 

finished articles, can be shaped by its flow, is called as 

‘Plastic’. Plastics are durable and degrade very slowly; the 

chemical bonds that make plastic so durable make it equally 

resistant to natural processes of degradation. Plastics can be 

divided in to two major categories: thermoses and 

thermoplastics. A thermoset solidifies or “sets” irreversibly 

when heated. They are useful for their durability and strength, 

and are therefore used primarily in automobiles and 

construction applications. These plastics are polyethylene, 

polypropylene, polyamide, polyoxymethylene, 

polytetrafluorethylene, and polyethylene terephthalate. A 

thermoplastic softens when exposed to heat and returns to 

original condition at room temperature. Thermoplastics can 

easily be shaped and molded into products such as milk jugs, 

floor coverings, credit cards, and carpet fibers. These plastic 

types are known as phenolic, melamine, unsaturated 

polyester, epoxy resin, silicone, and polyurethane. 

Due to the industrial revolution, and its large-scale 

production plastic seemed to be a cheaper and effective raw 

material. Today, every vital sector of the economy starting 

from agriculture to packaging, automobile, electronics, 

electrical, building construction, communication sectors has 

been virtually revolutionized by the applications of plastics. 

Several studies have proven the health hazards caused by 

improper disposal of plastic waste. The health hazard 

includes reproductive problems in human and animal, genital 

abnormalities etc., Looking forward the scenario of present 

life style a complete ban on the use of plastic cannot be put, 

although the waste plastic taking the face of devil for the 

present and future generation.  

As Per recent studies, plastics can stay unchanged 

for 4500 years on earth with increase in the global population 

and the rising demand for food and other essentials, there has 

been a rise in the amount of waste being generated daily by 

each household. Plastic in different forms is found to be 

almost 5% in municipal solid waste, which is toxic in nature. 

It is a common sight in both urban and rural areas to find 

empty plastic bags and other type of plastic packing material 

littering the roads as well as drains. Due to its 

biodegradability, it creates stagnation of water and associated 

hygiene problems. To contain this problem experiments have 

been carried out whether this waste plastic can be reused 

productively. 

Any construction activity requires several materials 

such as concrete, steel, brick, stone, glass, clay, mud, wood, 

and so on. However, the cement, concrete and bricks remains 

the main construction material used in construction 

industries. For its suitability and adaptability with respect to 

the changing environment, the materials must be such that it 

can conserve resources, protect the environment, economize 

and lead to proper utilization of energy. To achieve this, 

major emphasis must be laid on the use of wastes and 

byproducts for new constructions. The utilization of plastic is 

particularly very promising as in molten state plastic possess 

good binding properties. 

II. LITERATURE REVIEW 

As Per a Technical newsletter “Focus on PET”, Poly ethylene 

terephthalate belongs to the polyester family of polymers, one 
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of the largest and most diverse of the polymer families. This 

family of polymers is linked by the common feature of having 

an ester (-COO-) link in the main chain, but the range of 

polyester materials is probably the largest of all the polymer 

families. And, the chemical structure of the PET is having 

only atomic species that are carbon, hydrogen and oxygen. 

Therefore, melting of PET won’t result in release of noxious 

gases and its properties reveal that a melting temperature of 

260 ºc is required. Also from the properties of the PET it can 

be understood that it has got good chemical resistance and 

better resistance to UV rays. In a paper “A review on waste 

plastic utilization in asphalting of roads”, the techniques to 

use plastic waste for construction purpose of roads and 

flexible pavements, which were developed by various 

researchers has been reviewed. And collectively emphasizes 

the concept of utilization of waste plastic in construction of 

flexible road pavement. In the construction of flexible 

pavements, bitumen plays the role of binding the aggregate 

together by coating over the aggregate. It also helps to 

improve the strength and life of road pavement. But its 

resistance towards water is poor. A common method to 

improve the quality of bitumen is by modifying the 

rheological properties of bitumen by blending with synthetic 

polymers like rubber and plastics. This bitumen mix show 

better binding property, stability, density and more resistant 

to water. And, emphasized the availability of plastic in 

various forms as shown in given table. 

Waste Plastic Available As 

Poly ethylene 

terephthalate (PET) 
Drinking water bottles etc. 

High Density Poly 

ethylene (HDPE) 

Carry bags, bottle caps, house hold 

articles etc. 

Low Density Poly 

ethylene (LDPE) 

Milk pouches, sacks, carry bags, bin 

linings, cosmetics and detergent 

bottles. 

Poly propylene 

(PP) 

Bottle caps and closures, wrappers of 

detergents, biscuit etc. 

Urea formaldehyde Electrical fittings, handles and knobs 

Polyester resin 
Casting, bonding fibers (glass, 

Kevlar, carbon fiber) 

Table 1: Origin of Plastic 

Research on “The Use of Recycled Materials in 

Highway construction” and “Utilization of waste plastic in 

Bituminous Concrete mixes” to determine the suitability of 

plastic waste modifier in construction of bituminous mixes, 

where the heated aggregates are transported on conveyor 

belts the shredded plastic is sprayed on it. So, that plastic 

makes a coat on the aggregate this plastic-coated aggregate 

was later blended with hot molten bitumen to result in plastic 

modified bitumen. The research concluded that this waste 

plastic usage in bituminous concrete mixes resulted in 

improved resistivity to water absorption and better bonding 

with reduced susceptibility to stripping. “Useful products 

from oil and organic chemistry”, classifies the plastic as 

Thermo-softening plastics (Thermo-plastics) and Thermo-

setting plastics. Thermo-setting plastics can be made plastic 

and malleable at high temperatures only once. Modern 

thermoplastic polymers soften anywhere between 65 ºc and 

200+ ºc. In this state, they can be molded in several ways they 

differ from thermos-set plastics in that, they can be returned 

to this plastic state by reheating. They are then fully 

recyclable. PET used in this project belongs to thermo-

plastics. Thermo-set plastics differ in that they are not re-

moldable. Strong cross links are formed during the initial 

molding process that gives the material a stable structure. 

They are more likely to be used in situations where thermal 

stability is required. They tend to lack tensile strength and can 

be brittle. Polyester resin, Urea formaldehyde etc. Belongs to 

this type. An attempt to utilize the laterite wastes available 

abundantly in the laterite quarry for the manufacture of 

laterite soil bricks using cement as a stabilizing agent. This 

can be used as an alternative to the usual laterite stone.  

III. PROBLEM STATEMENT 

The debate on the use and abuse of plastics vis-à-vis 

environmental protection can go on, without yielding results 

until practical steps are initiated at the grassroots level by 

everyone who can do something about it. The plastic wastes 

could be used in manufacturing of bricks and the tests 

withstood the stress and proved that plastic wastes used after 

proper processing as an additive would and solve 

environmental problems. The present write-up highlights the 

developments in using plastics waste to make plastic bricks. 

The rapid rate of urbanization and development has led to 

increasing plastic waste generation. As plastic is non-

biodegradable in nature, it remains in environment for several 

years and disposing plastic wastes at landfill are unsafe since 

toxic chemicals leach out into the soil, and under-ground 

water and pollute the water bodies. Due to littering habits, 

inadequate waste management system / infrastructure, plastic 

waste disposal continues to be a major problem for the civic 

authorities, especially in the urban areas. 

IV. METHODOLOGY 

 
Fig. 1: Hot Molten Mix 

 
Fig. 2: Weighing of plastic 

The main objective of this research work is to develop an 

efficient way to effectively utilize the waste plastic which is 

a great threat for the sustainment of ecological balance, With 

the laterite soil to manufacture an alternative building 

material by which both the questions of a scientific disposal 

of waste plastic as well as scarcity of traditional building 
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materials can be answered. The laterite soil was crushed using 

rammers and sieved in a 2.36mm IS sieve. This sieved soil 

was brought to laboratory for preparation of bricks. This soil 

was sun-dried to reduce the water content. A mold of size 

19x9x9cm was prepared. 6kg of clean sieved laterite quarry 

soil is collected. 70% of plastic by weight of soil is cleaned 

and heated to a molten state. Then sieved soil is added at 

intervals with proper mixing. At the final stage 2% of bitumen 

by weight of soil is added and mixed for uniform distribution 

to prepare 2 bricks. The hot mix is poured into the molds and 

then compacted by ramming. The bricks are demolded after 

15 min and air dried for a period of 24hr for proper heat 

dissipation. 

V. MATERIAL PROPERTIES 

A. Properties of Soil 

Sl. No Experiments results 

1 Natural Water Content (%) 10.7 
2 Specific Gravity 2.48 
3 Unit Weight (g/cc) 1.59 
4 Liquid Limit (%) 38.50 
5 Plastic Limit (%) 27.48 
6 Optimum Moisture Content (%) 21.40 
7 Optimum Dry Density (g/cc) 1.78 

Table 2: Index Properties of Soil 

B. Properties of Bitumen 

Bitumen is primarily used to improve the binding property of 

molten plastic and it serves the purpose of transforming a 

thermoplastic into thermosetting plastic. The various tests are 

conducted on the bitumen. The results are obtained are 

tabulated in Table. 

Sl. No Experiments Results 

1 Penetration (mm) 67.5 

2 Ductility (cm) 59 

3 Softening point (◦c) 58 

4 Specific Gravity 1.01 

Table 3: Index Properties of Bitumen 

VI. CONCLUSION  

We have made Plastic Soil bricks using plastic waste which 

has resulted in reducing the waste and the health hazards 

caused due to improper disposal of it. The better binding 

property of plastic in its molten state has helped in finding out 

a method of safe disposal of waste plastic. 

A. Future Line of Action 

We will compare standard IS code Modular bricks with our 

Plastic-Soil bricks: 

1) Effect of water cooling on strength  

Compression Strength test and water absorption. 

2) Field Test on Bricks  

 Soundness test 

 Hardness test 

 Water absorption 

 Density 

 Mortar joint  

We will also test the effect of variation in plastic content on 

compressive strength and water absorption of plastic soil 

bricks. 

We will also calculate the difference between the 

cost in Manufacturing of Traditional bricks and Plastic-Soil 

bricks. 
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