
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 12, 2020 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 730 

Use of Recycled Low-Density and High-Density Polyethylene Waste 

Sachets to Form Plastic Bonded Building Tiles: A Research 

Tanya Singh1 Ankur Kumar2 Vipul Singh3 Vishal Kumar4 Jitendra Kumar Yadav5 

1,3,4,5Student 2Assistant Professor 
1,2,3,4,5Department of Civil Engineering 

1,2,3,4,5BIT, Gorakhpur, India  

Abstract— Plastic is a non-degradable substance which 

takes thousands of year to decompose that creates land as 

well as water pollution to the environment. The quantity of 

plastic waste in Municipal Solid Waste (MSW) is expanding 

rapidly. It is estimated that the rate of usage is double for 

every 10 year. Plastics are rapidly growing segment of the 

Municipal Solid Waste. Disposal of waste materials 

including waste plastic bags has become a serious problem. 

Amount of Waste plastic bags being accumulated in 21st 

century has created big challenges for their disposal. In this 
research, waste LDPE and HDPE bags and bottles have 

been melted to form plastic tiles. The effect of waste plastic, 

the compressive strength and water absorption are reported. 

The waste plastic in household is large and increases with 

time in each country waste consumption is different, since it 

is unaffected by socioeconomic characteristics and waste 

management programs, but the level of plastics in waste 

consumption is high. In order to overcome this issue, we 

have to use it in effective way. The general objective of this 

research work was to contribute to the environment 

decontamination. Its specific objective is to develop 
sustainable building tiles from ecological point of view. The 

technology contribute in the decontamination of the 

environment since it uses waste material that are burned in 

municipal land without any used or accumulated and burned 

in land fill causing pollution , plastic and rubber are non-

biodegradable so nature cannot observed that another ways. 

The potential for using this simple technology and the 

material to produces to transform LDPE and HDPE plastic 

waste management is discussed. 
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Solid Waste (MSW), HDPE, LDPE 

I. INTRODUCTION 

Plastic is one of the daily increasing useful as well as a 

hazardous material.At the time of need, plastic is found to 

be very useful in human life ranging from household 

appliances, packaging material, kitchen utensils, building 

material, etc. but after its use, it is simply thrown away 

creating all kinds of hazardous material for more than 

centuries. Plastic is a non-bio-degradable substance and is 
defined as synthetic or semi-synthetic materials which are 

polymeric and are composed of large molecules of organic 

substances known as monomers. The major divisions of 

plastics are thermoplastic and the thermosetting polymers. 

Thermoplastics are the form of plastics that do not undergo 

chemical changes in their composition when subjected to 

heat and can be remoulded into another shape even after 

solidification. Thermosetting on the other hand are non-

recycled polymers which undergo an irreversible chemical 

changes when subjected to heat, they melts and take a shape 

once after which they cannot be moulded into another shape. 

Dumping of plastic waste into waterways and land has 

severe adverse effects on local communities. Waste plastics 

block urban drainage systems and sewers, causing flash 

floods and danger to aquatic life, as well as providing a 

fertile breeding ground for mosquitoes and other water 

borne diseases and results in decreased soil fertility. 

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. Researchers have found 

that the plastic materials can remain on earth on for 

4500years without degradation. According to World Health 

Organization (WHO), 380 Million tons of plastic waste are 

produced annually in the world out of which 8 Millon tons 

of plastic end up in the ocean. In India approximately 9.46 

Million tons of plastic waste is generated annually, with 

evaluated increase at a rate of 1.5 to 2% every year. 

Recycling the plastic waste 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. Hence, these waste plastics are to be effectively 

utilized. Today, it is impossible for any vital sector to work 

efficiently without usage of plastic starting from agriculture 

to industries. Thus we cannot ban the use of plastic but the 

reuse of plastic waste in building construction, industries are 

considered to be the most practicable applications.  

 
Fig. 1: 

II. LITERATURE REVIEW 

1) In 1998, Athos Poldidor “METHOD OF MAKING 

COMPOSITE TILES CONTAINING WASTE 

PLASTIC” The present invention concerns a 

manufacturing process and a related product constituted 

of a tile in plastic material. The process comprises the 
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following operative stages crushing a thermoplastic 

material of recovery. 

2) Athanas Konin “USE OF PLASTIC WASTES 
BINDING MATERIAL INTHE MANUFACTURE OF 

TILES: CASE OF WASTES WITH A BASIC   OF 

POLYPROPYLENE” According to Konin the plastic 

waste tiles have low porosity hence it makes tiles 

impervious in opposition to micro-concrete tiles. The 

proportion of 40% of plastic binder gives best result 

hence gauging is to be used. 

3) Yong Liu “MECHANICAL PERFORMANCE OF 

ROOF TILES MADE TIRE POWDER AND WASTE 

PLASTICS” According to the principle that the impact 

strength is the most important mechanical performance 

and the modulus of elasticity and elongation at break 
are the secondly important; a sample that contains equal 

rubber powder and plastic was taken as the best. 

III. MATERIAL USED 

A. Plastic waste: 

Waste plastic like polythene bags, water bottles, (LDPE and 
HDPE) generated from the surrounding locality is used in 

order to develop an efficient way for the plastic waste 

management. LDPE and HDPE are thermoplastic that can 

be moulded and remoulded repeatedly when heated. They 

are highly flexible material because it contains numerous 

side chains, the distance between the main C-C chains is 

more in LDPE then HDPE. Here, we have used plastic bags 

and bottles of size about 50 microns. 

IV. METHODOLOGY 

In this research, the product manufactured is made from the 

waste plastic bags and bottles. Following are the steps 

involved in the manufacturing of tiles made from LDPE:  

A. Plastic Collection: 

The plastic wastes for recycling were collected by 
Municipal Solid Waste Corporation. 

 
Fig. 2: Plastic Waste 

B. Manual sorting:  

Each plastic waste type was separated from each other from 

the Municipal Solid Waste. 

C. Shredding:  

The plastic bags and bottles were then cut into smaller 

pieces using scissors and cutters.    

 
Fig. 3: Shredded Plastic Waste 

D. Washing:  

The chips were then washed to remove dirt from the waste.  

E. Making of the mould:  

To give the molten plastic their final shape of the tile, a 

mould was made. This was manufactured by welding MS 

plates together. Along with in, a hammer was manufactured 

to apply vertical forces and compress the molten plastic to 

make it compact.   

 
Fig. 4: Compaction Hammer 

F. Melting:  

This was done by gradually adding the small plastic pieces 

in the pan subjected to heat. The source of heat was an 

electric heater in our lab. As the plastic reached glass 

transition temperature, we would add more plastic.   



Use of Recycled Low-Density and High-Density Polyethylene Waste Sachets to Form Plastic Bonded Building Tiles: A Research 

 (IJSRD/Vol. 7/Issue 12/2020/190) 

 

 All rights reserved by www.ijsrd.com 732 

 
Fig. 5: Melting of Plastic Waste 

G. Moulding: 

The melted plastic waste is then poured into the mould and 
compressed with the hammer for the compaction of tiles.  

 
Fig. 6: Moulding of plastic tiles 

H. Shaping:  

As the plastic became soft enough to undergo deformation, 

then it was poured into the mould after that it was 

compressed by the hammer for the proper compaction of the 
tiles. 

 
Fig. 7: Shaping of tile 

Similarly, HDPE plastic tiles was made by following the 

above steps as mentioned in methodology. 

The final appearance of our tiles after performing these 

steps: 

 
Fig. 8: Plastic Tile 

V. EXPERIMENTATION 

  

For checking the properties of LDPE made tiles following 

test were done on the component:  

A. Compression test: 

This is done to know the compressive strength of the tiles. 

This is also called crushing strength of tiles. Generally three 

cubic specimen of tiles are taken to laboratory for testing 

and tested one by one. For this place the cube of size (7.6 x 

7.6 x 7.6) cm in compressive testing machine. The specimen 

is then compressed at a uniform rate and the maximum load 
is recorded. The strength of the tiles is calculated by the 

following equation: 

Calculated using the following equations-        

Compressive strength = Maximum load/Area of the 

specimen  
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Fig. 9: Compressive strength test 

B. Flammability tests: 

A cube of plastic tile was placed in an electric oven at a set 

temperature for 30 minutes the fire and observation was 

made for the tile.  

 
Fig. 10: Flammability Test 

C. Water absorption test: 

In this test, Plastic cubes are weighted in dry condition and 

let them immersed in distilled water at room temperature for 

24hours, as described in ASTM D570. After that the 

samples are taken out from water and wipe out with cloth. 

Then, cube is weighted in wet condition. The difference 

between weights is the water absorbed by the plastic cube. 

The percentage of water absorption is then calculated by 

using the following equation: 

Water absorption = {(W2 - W1)/W1} x 100 

Where, 
W1= Weight of dry specimen (kg) 

W2= Weight of wet specimen (kg) 

D. Hardness test: 

In this test a scratch is made on the tiles surface with any 

hard material which was difficult to imply the tile were hard. 

This shows the tile possess high quality. 

VI. RESULT AND DISCUSSION 

A. Result from compressive strength testing: 

The observed value of the failure load of the HDPE plastic 

tile is 31.16MPa, which is considerable. According to IS 

15622:2006, a minimum of 1500 N breaking force is 

required to pass the test. The manufactured HDPE 

component showed 1800N  breaking force. this is a reason 

why the plastic waste can be seen as an alternative for tile 

production. 
The tile manufactured from LDPE waste shows the 

compressive strength of 16.56MPa, which shows that it can 

be used under low loading. For a material to be used as floor 

tile it must have high load carrying capacity as people and 

items of various weight will be stationary or moving on the 

tile. It was seen during the compressive testing of tile that 

the tested tile specimen did not break under the loading, 

there was only deformation in the shape of specimen. 

Hence, it has high ductility. This is one major advantage for 

the plastic tiles. So, these tiles can be used in places where 

there is no high weight bearing requirement. 

S.No Type of Plastic Compressive Strength (MPa) 

1 HDPE 31.16 

2 LDPE 16.56 

Table 1: Compression test result 

B. Result from Flammability tests: 

Burning rate was observed to be 62mm/min, which was 

lesser than the standard 100mm/min required to pass the 

test. 

C. Result from water absorption: 

The following results were obtained from the water 

absorption test carried out: 

Weight of the plastic tile before immersion A= 0.32 kg 

Weight of the plastic tile after immersion B = 0.32 kg 

Amount of water absorbed = Weight after immersion - 

weight  

before emersion = B-A = 0.32-0.32 =0.00 kg 
From the above calculation, the plastic tiles 

produced from the recycled plastic has a zero absorbing 

capacity when immersed in water. This is comparable to the 

conventional ceramic tiles sold in the market, which also 

had a water resistant. Hence, the composite tiles produced 

from the recycled plastic bottles and water sachet can act as 

an alternative in place of the ceramic tiles. 

D. Result from Hardness test: 

On scratching the top surface of the tile with hard material, 

we found a mark on the surface on the tile which is 

negligible. 

S.No Test 

Test result for 

percentage of 

waste plastic 

(100%) 

Conventional 

Tile 

LDPE HDPE 

1. 
Compressive 

Strength(MPa) 
16.56 31 22 

2. 
Water 

Absorption 
0 0 9.5 

3. Abrasion 0.20 0.16 0.79 
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Resistance(Avg. 

loss in thickness 

in cm) 

4. Hardness Less Less No 

Table 2: Result on tiles 

S.No. Property 
Ordinary 

Tile 

Plastic 

Tile 

1 Aesthetic Class Good Better 

2 Water Absorption Less No 

3 
Visual Abrasion 

Resistance 
More Less 

4 Chemical Resistance 
Yes 

 
No 

5 Frizz Resistance -------- ---------- 

6 
Thermal Shock 

Resistance 
More Less 

7 Coefficient of Friction More Less 

8 Water Curing More Less 

9 Thickness Less More 

10 Bond Strength Less More 

11 Strength of Floor Tile Less More 

12 Weight Heavy Light 

Table 3: Comparison between Ordinary Tile and Plastic Tile 

VII. CONCLUSION 

It was concluded that plastic wastes (plastic bags and plastic 

bottles) which possess hazards to human beings and the 

environment can be converted into useful plastic based 
product i.e., plastic tiles by adopting a simple recycling 

method. It was concluded that the tiles made from HDPE 

have high compressive strength than tile made from LDPE. 

Hence, HDPE waste is more preferable than LDPE waste 

for the production of plastic tiles. The plastic tiles possess 

advantages which include Removal of waste product and the 

problem for dumping plastic, Cost efficiency, Economical 

and Eco-friendly, high durability, etc. Owing to the 

numerous advantages further research would improve the 

quality and appearance of plastic tiles. 
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