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Abstract—Mineral fuels are non-renewable energy 
sources and are likely to be depleted. They produce 
greenhouse gases and other pollutants that harm the 
environment. As a result the use of renewable energy 
sources has increased. Plastic has become one of the 
things due to its wide range of applications due to its 
versatility and low cost in comparison. Plastics have 
invaded our daily lives and now pose a serious threat to 
the environment. Here, the process of converting waste 
plastic into recyclable materials is described as an 
effective recycling solution for plastics. Thus two global 
problems such as plastic waste problems and fuel 
shortages are being addressed simultaneously. This is a 
reliable, efficient pyrolysis method that can be used to 
produce fuel and also takecare of plastics. 

The process of making plastic begins by heating the 
components of crude oil or natural gas through a process 
called cracking. The process leads to the conversion of 
these components into hydrocarbons and propylene 
Further processing leads to a wide variety of chemically 
bonded monomers into chains called polymers. Plastic 
plays an important role in improving our way of life in 
many fields such as health care, construction, packaging, 
electronics, automobiles and much more. Global population 
growth has resulted in an increase in demand for plastic 
goods. According to statistics, global production of plastics 
reached 299 million tons in 2013 and increased by 4 
percent in 2012. at an alarming level. In Europe, 25 million 
tons of plastic were dumped in 2012. Based on statistics, 
about 38% of plastic waste has been dumped, 26% 
recycled and 36% used for recycling.  

This means that the percentage of plastic waste dumped in 
the landfill was high and took up a lot of space. Otherwise, 
the destruction of plastics can take billions of years, so 
further disposal of plastic in a landfill can certainly have a 
negative impact on the environment. In order to overcome 
recycling challenges such as the need for more filtration 
requirements, a more reliable approach is being developed. 
Nowadays, converting waste into an important energy 
source is a wise way to make full use of waste to meet the 

growing demand Plastics are part of petroleum, an oil 
produced by the pyrolysis process with a high caloric 
value, which can be used as an alternative to heating. Made 
of plastic with crude oil. Price and production are 
determined by the petrochemical industry and the 
availability of oil. Because oil has a natural limit, the most 
sustainable option is to reduce the use of waste oil so that 
discarded plastics can be reused and recycled as much as 
possible. There are various procedures that can do this. 
Here we use pyrolysis. In pyrolysis, plastic waste is blown 
away when oxygen is not present. to produce an oil 
mixture (oil). It can also be refined into trans fats. Its 
effectiveness in solving two pyrolysis problems as well as 
other good fuel management and use of dirty plastic. The 
purpose of our research is to identify, manufacture and test 
other fuels derived from polyethylene and polypropylene 
pyrolysis. PE is divided into categories based on the 
quantity and frequency of cell branches. The two most 
important types of plastic bags are low PE and high PE. The 
title of this paper is an investigation into the degrading 
behavior of unwanted plastic waste. 

 

II. THEORETICAL  BACKGROUND 
 
About 9,200 tons per day (TPD) of plastic waste is 
generated in India as per some reports. Municipal waste 
generation program of 55-65 million tons; plastic waste is 
estimated at 5-6 percent of the total solid waste generated 
in the country. Goa has the highest amount of plastic waste 
per person per 60 grams per day, almost double what Delhi 
produces (37 grams per person per day). The annual 
report was compiled based on submissions from state 
pollution control boards (SPCB), although the source of the 
data provided is unclear as no state research has been 
conducted so far. Obviously, we do not know the amount of 
plastic we get to produce as a country, as growing wealth 
and wealth have an impact on the next generation of plastic 
waste. Despite the Plastic Waste Management Act of 2011, 
which is followed by many changes in the past, many parts 
of the country do not have systematic efforts to reduce the 
risks associated with plastic waste. In this study, we chose 
to use the batch pyrolysis method because of it simplicity 
of construction, operation and simplicity related to test 
preparation boundaries. 

keywords: Depleted, pollutants, renewable, global, 
pyrolysis. 

 
I. INTRODUCTION 
 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 09 Issue: 04 | Apr 2022              www.irjet.net                                                                         p-ISSN: 2395-0072 

 

© 2022, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 37 
 

 2.1 The pyrolysis process:         
 
The pyrolysis process for the synthesis of useful chemical 
products uses a method that opposes the Fischer-Tropsh 
(F-T) process. In the F-T process, carbon based material 
e.g. coal, first burned to give syngas (CO + H₂). Syngas are 
then synthesized into hydrocarbons with high molecular 
weight chains e.g. petrol, diesel and paraffin. The pyrolysis 
process starts at the top. Molecular chain hydrocarbons 
(polymers) and break them down (separate) using heat, 
catalyst or hydrogen gas (Al-Salem et al. 2017) into a small 
chain of hydro-carbons e.g. liquid oils. Since pyrolysis is 
basically a process of temperature degradation, it is 
important to understand the effect of feed mixing with 
different melting points, in this process. Other factors that 
affect the efficiency of the pyrolysis process are pressure, 
type of reactor, temperature, duration and cooling 
methods.  
 
2.2 The Attainable Region Approach: 

      
In this article, we use the Attainable Region (AR) 
development approach to develop our objective work in 
the form of flexible input variables to deliver results in 
multiple process outcomes. The AR method is a modern 
method of geometry that has been successfully used in 
various fields of chemical engineering. This approach is 
based on the field of chemical reaction engineering that 
Hildebrandt and Glasser (1990) examined in selecting the 
appropriate reactor configuration. Over the years, various 
researchers have used this technique to improve their 
laboratory scale data with the aim of reducing test 
variability or increasing the flexibility of the related 
process. As one of the objectives of using any process to 
make a profit, the AR approach assists in this by specifying 
appropriate evaluation parameters that will lead to a 
higher or lower level of policy activity. 
 

The main advantage of the AR approach is its flexibility. 
The flexibility lies in the fact that it is common throughout 
the field of chemical engineering and the researcher can 
apply this process to any process parameter of his or her 
choice. Smith and Malone (1997) also applied this 
technique to industrial chemistry where they made 
molecular weights, monomer modification and length of 
isothermal polymerization processes. In 1998, McGregor et 
al. went on to apply the geometric concepts of the AR 
method to the process integration in which they modified 
the reuse system of the reactor separator. Godorr et al. 
(1999) expanded the use of method in selecting complete 
controls and operating policies in situations where the 
vector level depends on the control parameter. In the year 
2000, Book and Challagulla used this process to determine 
the appropriate design and operating conditions for the 
adiabatic oxidation of sulfur dioxide into sulfur trioxide. 
Nicol et al. (2001) used the method of obtaining the most 
efficient design of the exothermic regeneration system in 
which external temperature adjustment and cooling source 

were performed. Over the years, this method has been 
modified and used in various fields of process engineering.                                                                             

The pyrolysis process is of three types: Thermal Pyrolysis, 
Catalytic Pyrolysis and Hydrocracking, as shown in Figure 
1. In Thermal Pyrolysis, plastic waste heats up at high 
temperatures. This type is divided into three types: Slow 
Pyrolysis (low temperature (0.1-1 degree C / s), 35% 
carbon black yield), Fast Pyrolysis (Temperature (10-200 
degree C / s), 75% yield of pyro oil) and Flash pyrolysis 
(maximum temperature (> 1000 degree C / s), 85% gas 
yield).  

 

Fig.1 

IV. BASIC PRINCIPLES OF PYROLYSIS 
 
In pyrolysis treatment, substances are exposed to high 
temperatures, and in the absence of oxygen they disperse 
chemical and physical variations in different molecules. 
Decomposition occurs due to thermal bonds associated 
with the temperature of the material, allowing it to 
disperse through heat. Heat decay leads to the formation of 
new molecules. Basically, in our study plastics are 
converted into fuel. 

 
 

 

 

 

 
 
  

 
 

Plastic waste 

Pyrolsis method   

(heating plastic at  

high temperature 

then 

condense the gas ) 
Useful fuel 

III. TYPES OF PYROLYSIS  
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V. DEVELOPMENT OF RESEARCH 
 

The procedure used here can be used in coversion of 
wasted plastic into inflammable fuels. Its effective way of 
handling plastic as well as saving spaces in landfill and can 
be viewed as positive outcome. Also, the disadvantages and 
advantages of previous model of pyrolysis machine are 
observed by researchers to make better designs and get 
better results. The future development must be considered 
for easy utility from 1. So the efficiency of fuels improve 
everytime and get better fuel. 2. A customer’s satisfacation 
regarding what need fuel is needed is also important. To 
improve fuel quality and get desired fuel lots of upgrades 
are needed . 

VI. EXPERIMENTAL PROCEDURE 
 

We first collected and   assembled  our  different   types   of 
plastic and classify it. Other different classification methods 
we could have used, if the approved resources included 
froth flotation, laser induced breakdown spectroscopy   
and X-ray fluorescence spectrometer. The AR method 
proves that the separation of the feed material has been 
different classes have the added benefit of minimizing 
product variability spectrum. Co-pyrolysis of different 
classes yields a wide range of results products that make 
the separation process quite challenging. Various plastic 
species and then taken with a size reduction process to 
expand the surface area in order for the heat to work on 
them, it improves the handling characteristics, mixing the 
solid particles very closely. The method used to reduce the 
size was a particle effect concussion by a single rigid force. 
Reduces size and improves internal packaging reactor. The 
sellers could have used it if we had the means to acquire all 
of it equipment needed. Reduced substances are 
introduced into the reactor for heating below a 
temperature range of 350− 400 ℃ and over-atmospheric 
pressure, initially the opening in the reactor leading to the 
delivery pipe is closed to no steam should come out until a 
certain time. Cell vibration is present in direct proportion 
to the temperature and therefore at higher molecular 
temperatures vibration increases. Increased vibration of 
cells causes bonds trapping molecules to break down into 
smaller molecules (solid into a liquid and then vapor 
country). After some time, polymerization begins to 
emerge process, the pipe is opened to allow the flow of 
steam to the condenser where it condenses into a liquid 
and is collected. 

VII. FINAL RESULT 
 

We combined both with pyrolised plastic classes to have 
enough items you can use as a feeder, that will help presses 
the reactor to the desired test pressure. Our results show 
that there are more than a hundred different parts of water 
in pyrolysis oil. The high number of organic components 
found would be the result of the fact that different colored 
plastics are used as food items. Another reason for that the 

high number of organic components is probably due to the 
fact that the sample was heating higher temperatures and 
higher temperatures provided higher conversion of the 
surface more than 80%. High pyrolysis temperatures and 
pressures also ensured that it was low gas components are 
formed as they are converted into liquids. High the number 
of organic components in pyrolysis oil makes our analysis 
difficult results as each maximum value had to be analyzed 
to determine the relative abundance. Possible way 
reducing the number of peaks would either make 
pyrolysize sample of different types of plastics separately 
and feed filters according to their color pigs. Ways to 
reduce the number of components should be applied to 
make analysis easier and more efficient. Calculated 
conversions were approximately 70%, under test 
conditions investigated. The pyrolysis oil produced was 
used by the user at the end of paraffin-powered lamps and 
he gave the most beautiful flame of light. We also looked at 
one of our own check whether the class of plastic goods 
used as a feeder is playing a a major role in determining the 
type of fuel that can be obtained for where we are using PP 
forms and PSW PS in particular we found non-condensable 
gas products. 

 

In conclusion, from our test results, we can conclude that 
the proposal, the laboratory scale design and implement a 
simple pyrolysis process unit used to convert plastic into 
fuels was a success. Our goal was achieved as far as we 
could use the AR method in selecting the correct 
temperature, pressure and type of feed goods to enhance 
our production process. An added benefit of our proposed 
process lies in the fact that biodiversity exists products that 
can be produced, and it depends on the market to explain 
what it likes get better. We also concluded with our 
discovery that different types of plastics provides effect on 
a variety of products, as well as heating and cooling effects 
have an impact on the product spectrum. Although the test 
was effectively there are better areas we recommend to 
improve process efficiency. The catalyst should be used to 
improve the situation decay process and lowering 
temperature degradation, similar types of plastics it should 
be burned with each set to reduce the variability of the 
components with sample, finally the procedure should be 
used under isothermal conditions with keeping the process 
temperature between 350-400 with some process control 
it said. 
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