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Abstract - Plastic as a synthetic polymer substitute for 
natural materials has become an essential aspect of our 
lives. The disposal of plastic garbage is a significant problem 
for waste management since it poses a covert threat to the 
environment. Nowadays society does not have any 
alternative to plastic products like plastic bottles, plastic 
sheets, etc. In spite of all efforts made to limit its use, 
unfortunately, its utility is increasing day by day. Improper 
disposal of used plastics has led to increasing litter, which is 
contaminating the environment, harming wildlife, and 
wasting valuable resources. One of the most crucial steps in 
various waste management strategies is the sorting of 
plastics. There are different types of sorting techniques like 
Dry sorting, Air sorting, IR & X-Ray sorting, Electrostatic 
sorting, Wet sorting, Melting sorting, and Hydrocyclone 
sorting. Manual sorting is suitable when plastic components 
are present in large amounts but it is a labor-intensive 
process. Our project makes use of the sorting technique by 
thermal adhesion quality of the plastic. This sorting 
technique is suitable for sorting plastic based on its grade. 
To be able to use this method, it is essential that the 
softening temperatures of the plastics are significantly 
different. This technique consists of a heated conveyor belt. 
Sorting takes place by the selective thermal adhesion of the 
softened particles to the rolls or belt with a low operating 
cost. 

Key Words:  Plastic Segregation, Recycling, Heating, 
Softening. 

1. INTRODUCTION 

Waste generation and disposal are naturally part of any 
developing and industrial society. Because garbage exists 
in every community and because it comes from both 
commercial and home sources, the problem of solid waste 
is global in scope. The quantity and rate of the generation 
of solid wastes within any city are dependent on the 
population, level of industrialization, socio-economic 
status of inhabitants as well as the kind of undertakings 
being dominant. An unkempt surrounding affects the 
living standard, the health status of the inhabitants, and 
thus the quality of their lives. It is in view of this, that solid 
waste management efforts which were initially directed at 
just the removal of waste from the urban centers and 
subsequent destruction of such waste later has their 
attention shifted to the utilization of waste, waste 
reduction, reuse recycling, management of hazardous 

substances and prevention of pollution resulting from 
waste disposal. 

1.1 Plastic Waste: A Worldwide issue  

Plastic as a synthetic polymer substitute for 
natural materials has become an essential aspect of our 
lives. We have witnessed a considerable escalation in the 
production of plastics in the last few decades and 
simultaneously increased consumption of plastic 
materials. The proportion of plastic trash generated from 
plastic packaging products is estimated to be over 70%. It 
is also estimated that 83% of drinking water contains 
plastic and in 30 years there is likely to be more plastic in 
oceans than fish. Consuming plastic has been linked to 
cancer, changes in hormone levels, and cardiac damage, 
according to studies. Waste generation and disposal are 
naturally part of any developing and industrial society. 
The problem of solid waste is therefore a universal one as 
waste exists in every society and the waste from both 
commercial and domestic sources is considerably growing 
every day. The quantity and rate of the generation of solid 
wastes within any city are dependent on the population, 
level of industrialization, socio-economic status of 
inhabitants as well as the kind of undertakings being 
dominant. An untidy surrounding affects the living 
standard, the health status of the occupants, and thus the 
quality of their lives. 

 

Figure 1.1: Plastic consumption 

It has been noted that incorrect collection and segregation 
of plastic garbage makes its disposal a severe problem. 
One of its biggest drawbacks when it comes to the disposal 
of plastics is that it is durable and resistant to breakdown. 
The enormous issue of plastic persistence is caused by the 
man-made chemical bonds in plastic being extremely 
difficult for natural organisms to break down. 
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1.2 Generation of plastic waste in India 

According to reports for the 2017–18 fiscal year, 
the Central Pollution Control Board (Cpcb) estimated that 
India produces about 9.4 million tonnes of plastic waste 
annually, or 26,000 tonnes of waste per day, of which 
about 5.6 million tonnes are recycled (15,600 tonnes of 
waste per day) and 3.8 million tonnes are left uncollected 
or left to litter, amounting to 9,400 tonnes of waste per 
day. 

Out of the 60% of recycled plastic, 70% is recycled at 
registered facilities, 20% is recycled by THE Unorganized 
Sector, AND 10% of the plastic is recycled at home. While 
these stats are 38% higher than the global average of 20%, 
there ARE no comprehensive methods in place for plastic 
waste management. Additionally, there is a constant 
increase in plastic waste generation. One of the major 
reasons for this is that 50% of plastic is discarded as waste 
after a single-use. This also adds to AN increase in the 
carbon footprint since THE single use of plastic products 
INCREASES the demand for virgin plastic products. 

 
Figure 1.2:  Plastic waste recycled in India 

1.3 Plastic Waste Management 

  Consumers and merchants alike choose plastic 
bags because they are practical, lightweight, robust, 
affordable, and sanitary for transporting food and other 
goods. Some of them are recycled after use, but the 
majority end up in landfills and waste piles. Once 
abandoned, plastic bags may contaminate our streets, 
parks, and rivers. Despite representing a very modest 
portion of global trash, plastic bags have a big impact. 
Plastic bags can affect both aquatic and terrestrial 
creatures in addition to causing difficulties with visual 
pollution. Due to their bulk and potential for slow 
breakdown, plastic bags are particularly prominent 
components of the litter stream.Many carry bags become 
unattractive trash in trees, streets, parks, and gardens, 
which not only looks bad but may also harm wildlife like 
birds and small animals. Bags that make it to the ocean run 
the risk of being mistaken for jellyfish by marine animals 

and sea turtles, which would be devastating. In wealthy 
nations, billions of bags are discarded annually, the 
majority of which are only used once. The main issue with 
plastic bags is that they take a long time to decompose in 
the environment. The ordinary plastic carrier bag is used 
for five minutes on average, yet it takes 500 years for it to 
break down. 

By following the steps we can reduce plastic waste: 

● Reduce 

● Reuse  

● Recycle  

● Recovery  

 
Figure 1.3: Plastic Waste Management Steps 

1.4 Separation Techniques of waste plastics 

Separation of plastic represent one of the major 
problematic processes in the waste plastic management 
system e.g. it is very difficult to distinguish shredded 
bottles of PVC from shredded PET bottles and this 
separation process has to be done prior to the next 
process because the presence of  PVC may decrease the 
quality of the whole batch. However mechanical 
separation allows plastic from other materials. In many 
cases, it is also required to separate different types of 
plastics such as PVC, PET, and Polyethylene. In several 
cases, plastics are also sorted by color in order to improve 
the physical appearance of the products derived from 
post-use material. Mixed plastic waste containing up to 
15% PVC is not considered to pose technical problems. 
Due to the presence of additives and contaminants and 
also due to the modification of the original polymeric 
structure during its first use, mechanically recycled 
plastics only find use in lower-grade applications. In the 
cracking process, such pre-treatment consists of a sorting 
or separation step of the used input- that allows adjusting 
the chlorine content of the main waste stream. A second 
possibility is a thermal or chemical dehalogenation before 
the pre-treated product is further processed and this can 
be done in liquid or fluidized bed pyrolysis. In this process, 
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HCl is produced and is neutralized or separated for 
industrial use. The relatively low PVC/chlorine content, as 
found in mixed plastic waste is acceptable for existing 
feedstock recycling processes as long as an appropriate 
pre-treatment of the plastics waste is guaranteed. In 
mixed plastics separation, not all plastics materials are 
sensitive to the alien as PET or contamination as PVC. 

1.5 Plastic Quality 

Postconsumer plastic is intrinsically 
heterogeneous and, thereby, of undefined quality. It 
consists of a variety of plastic items that are made of a 
variety of polymers e.g., mainly PE, PP, and PET, and often 
contain minor amounts of foreign materials e.g., foreign 
polymers, additives, and other contaminants. For instance, 
postconsumer plastic bottles, trays, and films have been 
shown to consist of 75 to 90 wt % dominant polymer (PE, 
PP, PET, or PS), 5−14 wt % foreign polymers, and paper, 
and 5−14 wt % residue. The foreign material and residue 
were mainly encountered in the cap/lid and labels. The 
material heterogeneity is even larger for multilayered 
films, as the main polymer was found to account for only 
55 wt % of the film.  

2. LITERATURE REVIEW 

● Andres Torres-García, Oscar Rodea-Aragón, Omar 
Longoria-Gandara (2015): Intelligent Waste 
Separator (ISSN 2007-9737): This paper proposes 
a prototype of the  Intelligent Waste Separator 
(IWS) that consists of a common trash can, with 
more containers inside it. 

● Xiang Cheng, Xianhai Yanga, Xia Liu, Lupeng Song  
(2016):   Study on the separators for plastic 
wastes processing:  We observed that centrifugal 
bearing by the plastic is in direct proportion to 
the mass of the plastic particles. 

● Olawale James, Nicholas Akhaze, Samuel Kolo 
(2018):  Design and Fabrication of a Solid Waste 
Sorting Machine( ISSN: 2645-2685):  Design 
specification for slow moving conveyor and fast 
moving conveyor belt. 

● Seeram srinivasa rao, Shaik. Mastan Vali, 
Amaresan. Akanksh (2019): Designing And 
Fabrication Of Waste Separator (ISSN: 2278-
3075): This paper presents the achievement of a 
"squander separator" at family degree using 
Arduino UNO, to manage the whole strategy 
effectively and with ease. 

 

3. METHODOLOGY 

A mixture of plastics of varying grades is 
delivered to the conveyor. The conveyor is made of a metal 
mesh belt drive, where plastic is heated to a specific 
temperature and examined to see if it softens at the 
desired temperature. In this procedure, many belt 
conveyors are set up and kept at varying temperatures in 
descending order to separate various grades of plastic. 
The mixture of plastic is poured into the hopper, which 
discharges it onto the first conveyor that is preheated to a 
specific temperature. If the softening temperature of the 
plastic materials is achieved, they stick to the steel mesh 
belt drive and are eventually collected in a different 
container with the aid of the scraper that is attached to the 
end of the conveyor. The plastic which does not meet the 
softening point  is passed on to the next conveyor which is 
set at a higher temperature according to the grade table. 
This process is continued until all of the various graded 
polymers have been gathered.  

 

Figure 3.1: 2D sketch of Conveyors 

4. EXPERIMENTAL PROCEDURE 

 A mixture of plastic was delivered into the system 
through the hopper, the mixture of the plastic contained 
Polyethylene Terephthalate (PET), High-Density 
Polyethylene (HDPE), and polypropylene (PP) and 
Polycarbonate (PC) types of plastic which have different 
softening points. Depending on the softening point of the 
plastic, we set the various temperatures at various levels. 
In the first stage, we had set an initial temperature of 
110∘C, and in the second stage we had set a temperature of 
120∘C and in the third stage, we had set a temperature of 
140∘ C. During the first stage, we observed that 
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polypropylene plastic got stuck to the grate mesh under 
heating and got segregated in the first stage and the higher 
graded plastic which has a higher softening point didn’t 
get stuck to the grate mesh and passed onto the next stage. 
Similarly, during the second stage, High Density 
Polyethylene plastic got stuck to the graded mesh under 
heating and was segregated. The unsegregated 
Polyethylene Terephthalate plastic during the second 
stage went on to the third stage and got stuck to the grate 
mesh and segregated during the third stage of the cycle. 
After the segregation in the third stage, the unsegregated 
PC plastic does not meet any softening point in the above 
process and gets collected as unsegregated high-graded 
plastic. 

 

Figure 4.1: Experimentation 

5. RESULT AND DISCUSSION 

Only two types of plastic can be sorted at once 
using this procedure. Plastics must have considerably 
varied melting points and must be maintained in 
accordance with the grade table in order to preserve the 
softening point. A heated conveyor belt separator is the 
key component of this method. Sorting is accomplished 
through the softened particle's selective thermal adhesion. 
It has a low cost of operation. 

 
Table: Softening Point Of Plastic 

6. CONCLUSIONS 

This machine is designed to be an efficient and cost-
effective machine capable of sorting plastic into various 
types on the base of their melting point, which can be 
recycled or used in generating energy. Management of 
solid waste has become one of the issues of great concern 
in most developing countries. The need for concerted 
efforts to manage these plastic wastes cannot be 
overemphasized. So Automated segregation of different 
grades of plastic for recycling is capable of sorting plastic 
based on its quality. This was done to manage solid waste 
by recycling and reusing. Based on the experiments 
conducted, it can be concluded that the plastic sorting 
machine is capable of separating different types of plastic. 
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