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Abstract – This paper outlines the use of plastic waste (PW) in construction industries. Utilizing PW as construction materials 

especially in production of bricks is one of a promising step towards a sustainable resources and waste management. Since the 

massive demand has been placed on artifact industry especially within the last decade due to the increasing population which 

causes a chronic shortage of building materials, the civil engineers are challenged to convert waste to useful building and 

construction material. Recycling of such waste as staple alternatives may contribute within the exhaustion of the natural 

resources; the conservation of non renewable resources; improvement of the population health and security preoccupation 

with environmental matters and reduction in waste disposal costs. This reviewed approach on brick making from waste is 

beneficial to supply potential and sustainable solutions. 
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I. INTRODUCTION 
 

Now a day rapid industrial & enormous population 

growth has resulted in increasing various type of waste 

such as plastic. These materials pose environmental 

pollution in nearby locality because many of them are 

non- biodegradable. Industrial & Domestic waste has a 
significant percentage of polymeric material in its 

constitution which occupies a considerable volume on 

landfills. Therefore, recycling of waste is interesting to 

research and development of technologies for minimizing 

the problems caused by the waste. These technologies 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 & a friend to common man but 

becomes a problem to the environment.[1] 

This plastic types are referred to as phenolic, melamine, 

unsaturated polyester, epoxy , silicone, and polyurethane. 
Due to the economic revolution, and its large-scale 

production plastic appeared to be a cheaper and effective 

raw material. Now a days every essential sector of the 

economy ranging 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 hazardous effect includes reproductive 

problems in human and animal, genital abnormalities etc., 

Looking forward the scenario of present life style a whole 
ban on the utilization of plastic can't 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 therefore the rising demand for 

food and other essentials, there has been an increase 
within the amount of waste being generated daily by each 

household. Plastic in several forms is found to be almost 

5% in municipal solid waste, which is toxic in nature. It's 

a standard sight in both urban and rural areas to seek out 

empty plastic bags and other sort of plastic packing 

littering the roads also as drains. Due to its non 

biodegradable nature it creates stagnation of water and 

associated hygiene problems. To contain this problem 

experiments are administered whether this waste plastic 

are often reused productively. Construction activity needs 

several materials like concrete, steel, brick, stone, glass, 
clay, mud, wood, and so on. However, the cement, 

concrete and bricks remain 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 cause proper 

utilization of energy.[1] 

The increase within the popularity of using environmental 

friendly, low cost and light-weight construction materials 

in building industry has caused the necessity to research 

how this will be achieved by benefiting the environment 

as well as maintaining the material requirements affirmed 
in the standard. Reprocess of waste emerged from 

industrial and agricultural activities as building materials 

appears to be feasible solution not only to such pollution 

problem but also to the matter of economic design of 

buildings. Brick belongs to the wide family of 

construction materials since it's mainly used for the 

development of outer and inner walls in buildings. [1] 

The brick industry is the most indicated technological 

activity sector to soak up solid waste. Attempts were 

made to include various waste in bricks production like 
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natural fibres, textile laundry wastewater sludge, foundry 

sand, granite sawing waste, perlite, processed waste tea, 

sewage sludge, structural glass waste, PC and television 

waste, fly ash, sugar cane bagasse ash, organic residue, 

steel dust, bottom ash, rice husk ash, silica fume, marble 

and granite waste, municipal solid incineration fly ash 

slag [1] 

This review highlights the consequences of varied waste 

on the bricks property like physical and mechanical 

properties also as thermal insulation. Globally the 

estimated quantity of wastes generation was 12 billion 
tonnes within the year 2002 of which 11 billion tonnes 

were industrial wastes and 1.6 billion tonnes were 

municipal solid wastes (MSW). About 19 billion tonnes 

of solid wastes are expected to be generated annually by 

the year 2025 [2]. 

Asia alone generates 4.4 billion tonnes of solid wastes and 

MSW comprise 795 million tonnes (MT) of which about 

48 (6%) MT are generated in India [2,3]. By the year 

2047, MSW generation in India, is expected to succeed in 

300 MT and land requirement for disposal of this waste 

would be 169.6km2 as against which only 20.2 km2 were 

occupied in 1997 for management of 48 MT [3]. It is 
studied that apart from municipal wastes, the organic 

wastes from agricultural source alone contribute more 

than 350 MT per year. However, it is reported that about 

600 MT of wastes have been generated in India from 

agricultural sources alone [6]. 

The paramount quantity of wastes emerged from 

agricultural sources are sugarcane bagasse, paddy and 

wheat straw and husk, wastes of vegetables, food 

products, tea, boring , jute fibre, groundnut shell, wooden 

mill waste, coconut husk, cotton stalk etc., [5,4,7]. The 

major industrial non- hazardous inorganic solid wastes are 
coal combustion residues, bauxite red mud, tailings from 

aluminium, iron, copper and zinc primary extraction 

processes. Generation of all these inorganic industrial 

wastes in India is estimated to be 290 MT per annum [4, 

8]. Hence utilising plastic waste in brick production can 

solve plastic waste disposal and demands for construction 

materials. Studies showed the likelihood of using plastic 

waste as binder with the help of catalyst through 

depolymerisation of PET to exchange cement. 

1. Materials:- 

Plastic Waste :- Light strong waste material that is made 
with chemical and used for making many different sorts 

of objects. 

 
Fig. 1. Plastic waste. 

2. Classification of plastic is done under two 

category 

1. Thermoplastic & Thermosetting 

2. Thermoplastic are used for plastic paver 

 

Table –I: 

Origin of Plastic Waste [5] 

 
 

3. Polyethylene Terephthalate Plastic:- 

For the assembly of (PET) monomer like ethylene 
terephthalate are used which consists of the ethylene 

molecule (-CH2 - CH2-), two ester molecules (-COO-), 

and therefore the terephthalate ring molecule. The sole 

atomic species present in PET are therefore hydrogen, 

oxygen, and carbon. Burning Poly ethylene terephthalate-

late generates only carbon dioxide (CO2) and water 

(H2O). So there's no potential risk of dangerous gas 

emission even when PET is burnt but within the present 

work only melting of PET was required. 

 
Fig. 2. Chemical structure of PET. 

 

Table –II: Physical properties of PET 
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4. Laterite Soil:- Reddish clay material hard in dry 

status forming a topsoil of some tropical and sub- 

tropical region which is rich in iron oxide 

 
Fig. 3. Laterite Soil. 

 

Laterite soil occurrences are wide spread in the country. 

Almost all Indian bauxite deposits are related to laterite, 

except those in Jammu & Kashmir. Laterite generally 

occurs as capping on the hills and plateaus of Madhya 

Pradesh and in some states of the Deccan peninsula at 

altitudes starting from coastal to 2,000 m with thickness 
up to 60 m. 

 

As per the NMI database supported UNFC System as on 

1.04.2015, the entire reserves/resources of laterite were 

estimated at 706 million tonnes. Out of those, 124 million 

tonnes are placed under Reserves category and 581 

million tonnes are under Remaining Resources category. 

Major share of about 74% resources is found in two 

states, namely, Madhya Pradesh (55%) and Rajasthan 

(17%). The remaining 28% of resources are spread over 

in the States of Andhra Pradesh, Kerala, Gujarat, 
Maharashtra and Jharkhand. 

 

5. Bitumen:- 

A black viscous mixture of hydro- carbons optioned 

naturally or as a residue from petroleum distillation 

Bitumen is commonly used to build highways, motorways 

and rail networks. Bitumen has excellent water-proofing 

properties and is widely used for making roofing products 

along with a range of other household and industrial 

applications, from emulsion paints to sound- proofing. 

Bitumen could also be a mix of Organic Liquids that are 

highly Viscous, Black, Sticky, Entirely Soluble in 
compound, and composed primarily of highly condensed 

Polycyclic Hydrocarbons. Naturally occurring or crude 

bitumen may be a sticky, tar-like sort of petroleum which 

is so thick and heavy that it must be heated or diluted 

before it'll flow. At temperature, it's very similar to cold 

molasses. Refined Bitumen is that the residual (bottom) 

fraction obtained by fractionation of petroleum. It is the 

heaviest fraction and therefore the one with the highest 

boiling point, boiling at 525 oC. 

 
Fig .4. Bitumen. 

 

Bitumen is primarily used to improve the binding 

property of molten plastic and also its serves the purpose 

of transforming a thermoplastic into thermosetting plastic 

 

II. METHODOLOGY 
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1. Equipment Used for Plastic Melting 

 Burner: 

The fuel used was kerosene. It provided the necessary 

heat of the flame for the plastic to melt. 

 

 
Fig. 5.Burner (google). 

 

2. Working of Burner 

 The operation principle of this machine is as follows: 

 Start the burner and allow maximum air flow through 

the burner 

 Provide the plastic waste into the drum for a quantity 

for single brick 

 Switch on the motor and the starts rotating at 150 

rpm. 

 The waste plastics starts to get melted in about 5 to 

10 minutes 

 Suitable proportion of M sand and thermocol is 

added into the molten plastic. 

 As the drum rotates the plastic gets mixed to the M 

sand and forms a paste. 

 After complete mixing the motor and burner is 

switched off. 

 The handle is tilted and the paste is poured into the 

mould and is allowed to settle. 

 The final product is removed from the mould box and 

is sent for compression testing using Hydraulic Brick 

testing 

 machine. 

 

Test to be perform on casted bricks ;- Compression Test :- 

This test is completed to understand the compressive 

strength of brick. It’s is also called crushing strength of 

brick. Four units of bricks were taken to laboratory for 

testing and tested one by one during this test, a brick 

specimen is placed on crushing machine and applied 

pressure till it breaks. The last word pressure at which 

brick is crushed is taken under consideration. All four 

brick specimens are tested one by one and therefore the 

load at crushing was noted. 
 

3. Procedure :- 

 Four bricks with different proportions were 

manufactured. 

 Each brick was placed within the test area within the 

ascending order of plastic content. 

 Load was applied until the brick broke. 

 The utmost load at crushing in KN was noted 

 

4. Water Absorption Test :- 

In this test, bricks are weighed in dry condition and allow 

them to immersed in water for twenty- four hours. After 

24 hours of immersion bricks are taken out from water 

and wipe out with cloth. Then, brick is weighed in wet 

condition. The difference between weights is that the 

water absorbed by brick. the share of water absorption is 

then calculated. The less water absorbed by brick the 

higher its quality. Good quality brick doesn't absorb quite 
20% water of its own weight. Fabrication of Plastic waste 

Brick Manufacturing Machine and Brick Analysis 

 

5. Procedure: 

 Dry the specimen during a ventilated oven at a 

temperature of 105°C to 115°C till it attains 

substantially constant mass 

 Cool the specimen to temperature and acquire its 

weight (M1) specimen too consider touch shall not be 

used for this 

 purpose 

 Immerse completely dried specimen in clean water at 

a temperature of 27+2°C for twenty-four hours 

 Remove the specimen and wipe out any traces of 

water with damp cloth and weigh the specimen after 

it's been removed 

 from water (M2). 

 Water absorption, % by mass, after 24 hours 

immersion in cold water as shown in equation 

 

6. Efflorescence Test: 

The presence of alkalis in bricks is dangerous where it 
forms a gray or white layer on brick surface by absorbing 

moisture. to seek out out the presence of alkalis in bricks, 

this test is performed. during this test, a brick is immersed 

in water for twenty-four hours. Then, it's taken out from 

water and allowed to dry in shade. If the whitish layer 

isn't visible on surface, it proofs that absence of alkalis in 

brick. If the white layer visible about 10% on brick 

surface, then the presence of alkalis is in acceptable 

range. If that's about 50% of surface, then it's moderate. If 

the alkali’s presence is over 50%, then the brick is 

severely suffering from alkalis 

 

 Procedure: 

1. Suitable size of dish should be filled with distilled 

water. The dish should be made from glass, porcelain 

or glazed stone ware. 

2. Place the top end of the bricks within the dish, the 

depth of immersion in water being 25mm. Place the 

whole arrangements in a warm (for example,200 C to 

300 C) well ventilated room until all the water within 

the dish is absorbed by the specimen and the surface 

water evaporate 

3. Cover the dish with suitable cover, so that excessive 
evaporation from the dish may not occur. 
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4. When the water has been absorbed and bricks appear 

to be dry, place an identical quantity of water within 

the dish and permit it to evaporate as before 

5. Examine the bricks for efflorescence. 

 

7. Analysis of Brick From Plastic Waste :- 

The fabrication process was completed and 4 bricks were 

made with different ratios. The composition of bricks are 

shown in the table below. 

 

Table – III: Percentage composition of various bricks. 

 
 

8. Result;- 

Effect of Different Ratio of Plastic Waste with brick on 

Compression Test: 
 

Table – IV: Effect of Different Ratio of Plastic Waste on 

Compression Test 

 
 

III. CONCLUSION 
 

The various wastes that are currently recycled in bricks 

manufacturing are reviewed. The effects of those wastes 

on the bricks properties are reviewed Enhance 

performance in terms of creating more environmental and 

a cheap brick neither consumes energy resources nor 

emits pollutant gases gives an economical option to 

design the green building. Certain bricks are produced 

without firing which is an advantage over other 

manufacturing of  bricks in term of low embodied energy 

material. 
For the proportion (70:25:05) i.e. (soil: plastic: bitumen) 

compression strength is high hence this proportion will be 

recommended for implementation. 

 

REFERENCES 
 
[1]. Manish Kumar Shau , Lokesh Singh “Critical rievew 

of type of Bricks type 14 plastic sand bricks” 

International Journal of Mechanical And Production 

Engineering, ISSN: 2320-2092, Volume- 5, Issue-11, 

Nov.-2017. 

[2]. Sengupta J. Recycling of agro-industrial wastes for 

manufacturing of building materials and components 

in India. An over view. Civil Engineering & 

Construction Review 2002;15(2):23–33 

[3]. Yoshizawa S, Tanaka M, Shekdar AV. Global trends 

in waste generation. In: Gaballah I, Mishar B, 

Solozabal R, Tanaka M, editors. Recycling, waste 

treatment and clean technologySpain: TMS Mineral, 

Metals and Materials publishers; 2004.p. 1541–52 

(II) 

[4]. Central Pollution Control Board (CPCB). Report on 
management of municipal solid WASTES, Delhi. 

India, 2000 

[5]. Mr.N.Thirugnanasambantham,P.Tharun Kumar, 

.R.Sujithra, R.Selvaraman4, P.Bharathi ,’ 

Manufacturing And Testing Of Plastic Sand 

Bricks’,International Journal of Science and 

Engineering Research (IJ0SER) Vol 5 Issue 4 April -

2017 

[6]. Gupta TN. Building materials in India: 50 years, 

acommemorative volume. Building Materials 

TechnologyPromotion Council. New Delhi, India: 

Government of India;1998 
[7]. Asokan P. Application of coal combustion residues 

for hazardous waste management. Third Annual PhD, 

progress report. Indian Institute of Technology, 

Bombay, India. 2004. 

[8]. Maudgal SC. Waste management in India. Journal 

IAEM 1995; 22:203–8.Ramachandra TV, Saira V. 

Exploring possibilities of achieving sustainability in 

solid waste management. Indian Journal of 

Environmental Health 2004;45(4):255– 64. 

[9]. Amit Gawande, G. Zamare., V.C Renge., Saurabh 

Tayde, G. Bharsakale.. “an overview on waste plastic 
utilization in asphalting of roads”, Journal of 

Engineering Research And Studies (JERS) ,Vol. III, 

Issue II, April-June 2012,pp 01- 05. 

[10]. Bharath Raj,Varshith A,Rashmitha Kotian,N.G. Ash-

wath. “Study on Laterite-Cement bricks” Project 

report, K.V.G College of Engineering, Sullia.DK. 

2011-2012. 

[11]. Dr. B.C Punmia, “Soil Mechanics and Foundations”, 

Lakshmi Publications, sixteenth edition, New Delhi, 

2010,pp 37-66 & 87-107. 

[12]. Isaac Olufemi Agbede and Manasseh Joel, “Use of 
Ce-ment-Sand Admixture in Laterite Brick 

Production for Low Cost Housing” Department of 

Civil Engineering, University of Agriculture, 

Makurdi Benue State, Nige-ria.,Issue 12,Jan –June 

2008,pp 163-174. 

[13]. S.K Khanna. and C.E.G Justo. “Highway 

Engineering”, Nem chand and Bros. Publications, 

Ninth Edition, New Delhi.2001, pp 301-310. 

[14]. L.R Schroceder, “The Use of Recycled Materials in 

Highway construction”, Public Roads, Vol 58,Issue 

2, 1994. 



 

 

© 2020 IJSRET  
833 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 6, Issue 2, Mar-Apr-2020, ISSN (Online): 2395-566X 

 

 

[15]. Sunil Bose, Sridhar Raju,“Utilization of waste 

plastic in Bituminous Concrete mixes”, Roads and 

Pavements, vol 3 2004. 

[16]. Arora, A. and U.V. Dave, 2013. Utilization of E-

Waste and Plastic Bottle Waste in Concrete. 

International Journal of Students Research in 

Technology & Management, 1 (4): 398-406. 2. 

[17]. Rai, B., S.T. Rushad, B. Kr and S.K. Duggal, 2012. 

Study of Waste Plastic Mix Concrete with Plasticizer. 

ISRN Civil Engineering, 2012: 1-5. 3. 

[18]. Zhang, L., 2013. Production of Bricks from Waste 
Materials-A Review. Construction and Building 

Materials, 47: 643-655. 4.Hiremath, P.M., S. Shetty, 

P.G.N. Rai andT.B. Prathima, 2014. Utilization of 

Waste Plastic in Manufacturing of Plastic-Soil 

Bricks. International Journal of Technology 

Enhancements and Emerging Engineering Research, 

2 (4): 102-107. 5. 

[19]. Raju and R. Chauhan, 2014. An Experimental Study 

on Strength Behaviour of Cement Concrete with Use 

of Plastic Fibre. National Conference on Advances in 

Engineering and Technology, pp: 30- 34. 6. 

[20]. Raut, S.P., R.V. Ralegaonkar and S.A. Mandavgane, 
2011. Development of Sustainable Construction 

Material Using Industrial and Agricultural Solid 

Waste: 

[21]. Dibya Jivan Pati, Riken Homma, Kazuhisaikt, 

“Plastic Bottles Masonry as Alternate Solution 

toHousing Problems in Urban Area of India” 

International Journal of Architecture Planning and 

Building Engineering, ISSN 2455-5045, Volume 

2,Issued 2nd April 2015. 

[22]. Dinesh.S, Dinesh.A, Kirubakaran.K, “Utilisation OF 

Waste Plastic IN Manufacturing of Bricks and Paver 
Blocks’’ International Journal of Applied 

Engineering Research, ISSN 0973-4562, Volume 1, 

2016. 

[23]. Gopu Mohan.C, Jikku Mathew, Jithin Ninan Kurian, 

John Thomas Moolayil,“FABRICATION of 

PLASTIC Brick Manufacturing Machine and Brick 

Analysis” 

[24]. International Journal of Innovative Research in 

Science and Technology, ISSN (online) 2349- 6010, 

Volume 2, Issue 11th April 2016,. 

[25]. Maneeth.P.D, Pramod.K, Kishore Kumar, 
Shanmukha Shetty, “Utilisation of Waste Plastic IN 

Manufacturing of plastic-soil Bricks’’International 

Journal of Engineering Research and Technology 

(IJERT), Volume 3, ISSN 2278-0181, Issued 8th 

August 2014. 

[26]. Nitin Goyal, Manisha, “Construction Structures 

using ECO-Bricks” International Journal of Recent 

Trends in Engineering & Research, ISSN 2455-1457. 

[27]. Alao, D. A. (1983). Geology and Engineering 

Properties of Lateritic Soil from Ilorin, Nigeria. 

Engineering Geology, 19, 111-

118.http://dx.doi.org/10.1016/0013-7952(83)90029-7 

[28]. Alao, D. A., & Opaleye, S. T. (2011). Geotechnical 

analysis of slope failure of a kaolin quarry at Kura, 

JosNorth-Central. Inter Jour. of Scientific 

Research,1(1), 87-102. 

[29]. Balogun, L. A. (1984). Influence of geological origin 

on the geotechnical properties of lime-stabilized 

laterites.Proc., 8th Regional Conf. for Africa on Soil 

Mechanics and Foundation Engineering.International 

Societyfor Soil Mechanics and Foundation 

Engineering,1, 355-362. 

[30]. Bowles, J. E. (1990). Physical and Geotechnical 
Properties of Soil (2nd ed.). Mc Graw-Hill, Inc. 

p.478.Das, B. M. (2006). Principles of geotechnical 

engineering. Stamford, CT: Thomson Learning 

College. 

 


