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Abstract - Brick is one of the most common masonry units used as building material. Due to the demand, different types of 
waste have been investigated to be incorporated into the bricks. There has been a considerable imbalance between the 
availability of conventional building materials and their demand in the recent past. On the other hand the laterite quarry 
waste is abundantly available and the disposal of waste plastics (PET, PP, etc.) is a biggest challenge, as repeated recycling 
of PET bottles poses a potential danger of being transformed to a carcinogenic material and only a small proportion of PET 
bottles are being recycled. Because of costly conventional recycling techniques, there has been an increased demand for 
more scientific and innovative technologies to effectively recycle these materials. This paper deals with manufacturing 
process, materials used as well as the testing method of plastic sand bricks 
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I. INTRODUCTION 
 
Soil is a loose, unconsolidated inorganic material on 
the earth’s crust and it is formed by the mechanical 
and chemical weathering of solid rocks. The laterite 
formation was named in southern India in1807, and it 
was described by Francis Buchanan-Hamilton. He 
named it from the Latin word “later” which means 
brick. This rock can easily be cut into brick shaped 
blocks for building construction. In Asian countries 
laterite stone is a well-known building material 
[1].Plastic Waste management is all the activities and 
actions required to manage plastic waste from its 
inception to its final disposal. This includes amongst 
other things, collection, transport, treatment and 
disposal of plastic waste together with monitoring 
and regulation. It also encircles the legal and 
regulatory framework that relates to plastic waste 
management enclosing guidance on recycling etc.  As 
more cities become industrialized, the surplus 
problem of plastic waste management comes along 
with it. Technological and economic advancement 
has made the types and kinds of plastic wastes very 
diverse and their management much more complex. 
The complex nature of disease outbreaks; cases of 
cholera as well as other diarrheal diseases in recent 
times authenticate this fact. Furthermore, the 
changing economic trends and rapid urbanization 
disarrange plastic waste management (PWM) in 
developing countries. Consequently, plastic waste is 
not only increasing in composition but also changing 
in quantity from a few kilograms to tonnage 
proportions. [3]. 
 
The quantity of plastic waste in Municipal Solid 
Waste (MSW) is expanding rapidly. It is estimated 
that the rate of expansion is double for every 10 
years; this is due to rapid growth of population, 
urbanization, developmental activities and changes in 
life style which leading widespread littering on the 

landscape. Thus 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 (Amit Gawande et.al, 2012). Looking 
forward the scenario of present life style a complete 
ban on the use of plastic cannot be put even though 
the waste plastic is taking the face of devil for the 
present and future generation. But plastic is an 
effective raw material because of its large scale 
production witnessed after the industrial revolution. 
Today, it is impossible for any vital sector of the 
economy to work efficiently without usage of plastic 
starting from agriculture to packaging. Automobile, 
electronics, electrical, building construction, 
communication sectors has been virtually 
revolutionized by the applications of plastics. Thus 
we cannot ban the use of plastic but the reuse of 
plastic waste in building construction industry is 
considered to be the most feasible applications. 
Plastic have many good characteristics which include 
versatility, lightness, hardness, and resistant to 
chemicals, water and impact [Zeus Industrial 
Products] [1] 
 
II. PRESENT SCENARIO OF WASTE 
GENERATION IN INDIA 
 
Growth of population, increasing urbanization, rising 
standards of living due to technological innovations 
have contributed to an increase both in the quantity 
and variety of solid wastes generated by industrial, 
mining, domestic and agricultural activities. Globally 
the estimated quantity of wastes generation was 12 
billion tonnes in 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 [6]. Annually, 
Asia alone generates 4.4 billion tonnes of solid 
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wastes and MSW comprise 790 million tones (MT) of 
which about 48 (6%) MT are generated in India [6,7]. 
By the year 2047, MSW generation in India, is 
expected to reach 300 MT and land requirement for 
disposal of this waste would be 169.6 km2 as against 
which only 20.2 km2 were occupied in 1997 for 
management of 48 MT [7]. As it is studied that apart 
from municipal wastes, the organic wastes from 
agricultural sources 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 [9]. The major quantity of 
wastes generated from agricultural sources are 
sugarcane baggase, paddy and wheat straw and husk, 
wastes of vegetables, food products, tea, oil 
production, jute fibre, groundnut shell, wooden mill 
waste, coconut husk, cotton stalk etc., [4,8,10]. The 
major industrial non-hazardous inorganic solid wastes 
are coal combustion residues, bauxite red mud, 
tailings from aluminum, iron, copper and zinc 
primary extraction processes. Generation of all these 
inorganic industrial wastes in India is estimated to be 
290 MT per annum [8, 11]. In India, 4.5 MT of 
hazardous wastes are being generated annually during 
different industrial process like electroplating, various 
metal extraction processes, galvanizing, refinery, 
petrochemical industries, pharmaceutical and 
pesticide industries [9,12]. 
 
III. MIX DESIGN OF PLASTIC SAND BRICKS 
 
In order to find the plastic soil bricks that they 
possess high compressive strength with various mix 
proportions are made and they are tested using 
compressive testing machine [CTM]. The mix 
proportions were in the ratio of (1:3, 1:4, and 1:5). 
These are the ratio which represents the plastic, river 
sand respectively. [4] 
 
IV. PROCESS OF MANUFACTURING 
 
Batching 
The measurement of materials for making brick is 
termed as batching. Use of weigh system in batching 
facilitates accuracy, flexibility and simplicity. The 
collected waste bags are cleaned with water and dried 
to remove the water present inside the plastic and 
then weighted. The sand were sieved by using 600 
micron sieve. The sand and the plastic bags were 
weighed in various proportions among which the 
plastic were taken for burning process. The table 2 
shows the batching proportion of the materials 

 

 

Burning of plastic 
After batching the plastic bags were taken for burning 
in which the plastic bags are thrown one by one into 
the drum and allowed to melt. The first step of 
burning process includes the arrangement of stones, 
drum and the required firewood. The stones are 
arranged to hold the drum and the firewood is placed 
in the gap between stones and it is ignited. The drum 
is placed over the setup and it is heated to remove the 
moisture present in it 
 
Mixing 
Mixing of materials is essential for the production of 
uniform and strengthens brick. The mixing should 
ensure that the mass becomes homogeneous, uniform 
in color and consistency. Generally there are two 
types of mixing, Hand mixing and machine mixing. 
In this project, we adopted hand mixing. The 
percentage of fly ash should be 60%, 30% of sand 
and 10% of cement.The plastic bags are added one by 
one into the drum, until the entire plastic content 
required for making bricks of one mix proportion is 
added into it. When these plastic thoroughly by using 
trowel before it hardens. The mixture has very short 
setting bags are turned to molten state, the river sand 
is added to it. The sand added is mixed time. Hence 
mixing process should not consume more time. 
 
Moulding 
The mixture is then poured into the brick mould and 
is compacted by using tamping rod or steel rod. The 
surface is finished by using trowel. Before placing the 
mixture into the mould, the sides of the mould are 
oiled to easy removal of bricks. Mould removed after 
24 hours. The mould is used for preparing brick in 
uniform shape. The size of mould is 230×100×75 
mm. The mould were assembled and placed on the 
base plate.The faces must be thinly coated with 
mould oil to easily demould after casting. 
 
Curing 
The test specimens after compaction were allowed to 
dry for a period of 24 hours. The specimens were 
kept in ordinary curing tank and allowed to cure for a 
period of 7, 14 and 28 days [4] 
 
V. MATERIALS SELECTION OF 
INGREDIENTS FOR PLASTIC SAND BRICKS 
 
PET plastic  
Poly-ethylene teryphthalate belongs to the polyester 
family of polymers, one 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 also 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 also 
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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. [Zeus 
Industrial Products] [1] 
 
By definition the plastics can be made to different 
shapes when they are heated.in closest environment it 
exists in the different forms such as cups, furniture’s, 
basins, plastic bags, food and drinking containers, and 
they are become waste   material. Accumulation of 
such wastes can result into hazardous effects to both 
human and plant life. Therefore, need for proper 
disposal, and, if possible, use of these wastes in their 
recycled forms, occurs. This can be done through 
process of plastic management. Waste management 
in respect to plastic can be done by recycling. If they 
are not recycled then they will become big pollutant 
to theenvironment as they not decompose easily and 
also not allow the water to percolate in to the soil and 
they are also poisonous [2] 
 
Physical properties 

 

 
Table 1 physical properties of plastic [1]-[2] 

 
Chemical properties 
PET has good resistance to most acids, alkalis, 
alcohols, greases, and oils. PET is very suitable for 
food contact and many of the major applications 
involve food contact. Extensive research into the use 
of PET for food contact has shown that PET is very 
suitable for contact with both liquids (mineral water 
or soda water) and with solid foods, such as bakery 
goods.  PET has good weathering resistance to 
sunlight, ozone and ultra-violet light. Plastic in a 
molten state acts as a good binding agent, so used as a 

major binding matrix in manufacturing of plastic-soil 
bricks.  When PET burns, the only combustion 
products are hydrogen, oxygen, and carbon. PET can 
be safely burnt with no noxious gases being produced 
(Amit Gawande et.al, 2012). 
 
Cement 
Cement is made by heating limestone (calcium 
carbonate) with small quantities of other materials 
(such as clay). In this project Ordinary Portland 
cement of 53 grade conforming to IS456-2000 was 
used. Whereas it acts as a binding material [4] 
 
Sand 
Natural river sand was used as a fine aggregate. The 
properties of sand were determined by conducting 
tests as per IS: 2386 (Part-1) 
 
Water 
Water used for mixing and curing of bricks shall be 
clean and free from oils, acids, alkalies, salts and 
organic materials or other substances the may be 
deleterious to bricks. Portable water shall be used for 
mixing of concrete. Suspended solid matter in the 
water shall not exceed more than 200mg/l. The pH 
value of the water shall not be less than 6 
 
Fly ash 
Fly ash is a residue resulting from combustion of 
pulverized coal or lignite in thermal power plants. 
About 80% of the total fly ash is in finely divided 
form which is carried away with flue gases and is 
collected by electrostatic precipitator or other suitable 
technology. The specific gravity of fly ash is 2.67 and 
the fineness must be near about 84%. This ash is 
called as dry ash or chimney or hopper ash. The 
balance 20% of ash gets collected at the bottom of the 
boiler and is referred to as bottom ash. Fly ash is very 
fine comparable to cement, however some particles 
have size less than 1 micron in equivalent diameter 
[4].Fly ash samples are directly collected from 
Electrostatic Precipitators (ESPs)/chemical industry 
in gunny bags and transported to the place of 
manufacturing. Minimum requirement of fly ash for 
brick manufacturing are  
 
 Loss of ignition should be more Availability of 

MgO should not be greater than 15%.  
 SiO2 content should not be more Source of ash.  
 Ash from thermal power station.  
 Ash from coal boiler used in industry for 

generation for energy.  
 Ash from Bagasse boiler used in mostly sugar 

industry and many other industries which are 
using Bagasse boiler [5]. 

 
VI. TESTING OF PLASTIC SAND BRICKS 
 
Bricks should be passes through the following tests 
after 7, 14 & 28 days from curing  
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6.1. Weight of Dry Block  
Weight of the block has to taken to calculate the 
moisture content. As per the construction norms the 
brick should show the 10% moisture content of its 
weight. If the moisture content satisfies this test it 
will undergoes the next test.  
 
6.2. Size of Block  
Sizes of brick were checked for the slump test & to 
calculate the compressive strength of brick. Also 
through this test the uniformity of the brick was 
checked in six samples.  
 
6.3. Compressive strength  
Compressive strength of the specimen brick was 
calculated after 7, 14 & 28 days of curing using the 
formula as follows, Compressive strength = Applied 
Max load x 1000 (N)/Cross sectional Area (mm2 ). 
The universal testing machine is used for testing the 
compressive strength of bricks. After the curing 
period gets over bricks are kept for testing. To test the 
specimens, the bricks are placed in the calibrated 
compression testing machine of capacity 3000 KN 
(Kilo Newton) and applied a load uniform at the rate 
of 2.9 kN/min. The load at failure is the maximum 
load at which specimen fails to produce any further 
increase in the indicator reading on the testing 
machine.  
 
6.4. Water absorption  
 Bricks should not absorb water more than 12% by its 
weight. The bricks to be tested should be dried in an 
oven at a temperature of 105oC to 115o C till attains 
constant weight cool the bricks to room temperature 
and weight (W1). Immerse completely dried and 
weighed (W1) brick in clean water for 24 hrs at a 
temperature of 27±20oC. Remove the bricks and wipe 
out any traces of water and weigh immediately (W2). 
Water absorption in % by weight = (W2 – W1/W1) x 
100.  
 
6.5. Efflorescence test  
For this test, brick has to be placed vertically in water 
with one end immersed. The depth of immersion in 
water being 2.5 cm, then the whole arrangement 
should be kept in a warm-well-ventilated room 
temperature of 20-30o C until all evaporates. When 
the water in the dish is absorbed by the brick and 
surplus water evaporates. When the water is 
completely absorbed and evaporated place similar 
quantity of water in dish and allows it to absorb and 
evaporate as before. Examine the brick after this and 
find out the percentage of white spots to the surface 
area of brick. If any difference is observed because of 
presence of any salt deposit, then the rating is 
reported as ‘’effloresced‟. If no difference is noted, 
the rating is reported as not ‘’effloresced‟.  
6.6. Soundness Test  
This sound is carried out to find out that a clear 
ringing sound is produced or not when the two bricks 

are struck with each other without breaking any of the 
two bricks. If the two bricks are not broken after 
striking with each other and a clear ringing sound is 
produced, then it means that the bricks are 
sufficiently sound.  
 
6.7. Crushing Strength Test  
This is the main test conducted to test the suitability 
of the brick for construction work. This test is 
executed with the help of compression testing 
machine. A brick is placed in a compression testing 
machine. It is pressed till it breaks. Then the 
compression strength of the brick is recorded from 
meter of the compression testing machine. A brick 
after undergoing compression test, this test is carried 
out for both fly ash bricks and as well as burnt clay 
bricks [5] 
 
VII. ADVANTAGE OF PLASTIC SAND 
BRICKS 
 
Plastic sand brick possess more advantages which 
includes cost efficiency, resource efficiency, 
reduction in emission of greenhouse gases, etc. 
Plastic sand brick is also known as “Eco-Bricks” 
made of plastic waste which is otherwise harmful to 
all living organisms can be used for construction 
purposes.It increases the compressive strength when 
compared to fly ash bricks. By use of plastic sand 
bricks, the water absorption presence of alkalies was 
highly reduced. Owing to numerous advantages 
further research would improve quality and durability 
of plastic sand bricks 
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