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Abstract: The rate of economic expansion is unsustainable if fossil resources like coal, 

natural gas, and crude oil are not conserved. Alternatives to fossil fuels include biomass, 

hydropower, and wind energy. Another important component is having a robust waste 

management system. Development and modernization have resulted in a huge increase in 

overall production, which indirectly produces trash. Plastics are one of the materials with 

the most applications due to their adaptability and low price. Our project focuses on the 

production of Plastic Pyrolyzed Oil, which may be sold for a lot less money than what is 

already on the market, by extracting OIL/DIESEL from waste plastics. As is well known, 

petroleum fuels and plastics are both hydrocarbons, which are substances that contain 

both carbon and hydrogen. Presently, waste-to-energy delivery of biofuel to replace fossil 

fuel is a possibility thanks to pyrolysis technology. Pyrolysis has the advantage of handling 

dirty and unsorted plastic. The material doesn't need much pre-treatment. Plastic needs to 

be sorted and dried. Pyrolysis, as opposed to incineration, also doesn't emit any harmful or 

hazardous gases.  
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1. INTRODUCTION   

 

According to one notion, used plastic can act as a cheap source of energy and chemicals. 

Many of us use a wide range of products nowadays that have plastic components. Massive 

volumes of waste are being discharged into the environment as a result of the rising rate of 

private consumption of these plastic products.  

 

Plastics are a class of materials that take a very long time to breakdown naturally. Both the 

natural world and landfills have become very cluttered with plastic. The garbage can be 

grouped according to where it came from. They are,  
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• Industrial   

• Municipal   

 

These groups are controlled differently and have different characteristics. Plastic wastes are a 

common byproduct or defective product in both industry and agriculture.  Most of the 

materials that make up municipal solid waste (MSW) are made of wood, paper, cardboard, 

plastic, rubber, textiles, and metals. Thermoplastics, on the other hand, can be exploited as 

energy sources because they make up more than half of municipal solid waste and are 

primarily made of organic species.   

 

Landfilling is the typical technique for eliminating trash. Throwing away plastics in landfills 

may only be delaying issues because plastics are long-lasting. It has been demonstrated that 

plasticizers and other chemical additives leak from landfills. Accordingly, the degree of vary, 

especially in terms of pH and organic content. The idea of using MSW as a source of energy 

has received a lot of attention lately. Due to their poor biodegradability, it is also unpleasant 

to dispose of used plastics in landfills.  

 

The goal of chemical recycling, also known as feedstock recycling or tertiary recycling, is to 

transform waste plastics into fundamental petrochemicals that can be used as chemical 

feedstock or fuels for a variety of downstream processes.  

 

Energy sources are becoming more expensive and necessary, hence efforts are being made to 

transform organic molecules into useful hydrocarbon fuels. Although biomass has gained a 

lot of attention in this research, there are several benefits to using waste plastic to generate 

fuels. There is a large amount of plastic waste, and its disposal has a detrimental impact on 

the ecosystem. Plastic does not decompose in landfills, recycling it is challenging and 

degrades the quality, and burning it at high temperatures can produce heavy metals, waste ash 

and toxic gas emissions. The thermal techniques used to convert plastics into hydrocarbon 

fuels like petrol, diesel, aviation fuel and jet fuel have a wide range of uses in the helicopter, 

heavy transportation and energy production industries. We'll discuss the technique and 

guiding concepts for the production/process. 

 

Problem Identification  
People must concentrate on creating alternative energy sources, such as biomass, hydropower, 

geothermal energy, wind, solar energy, and nuclear energy, in light of the current problem 

with fossil fuels. To replace fossil fuels, research is being done to develop alternative fuel 

technologies. The technologies that are now being concentrated on are dimethyl ether, biogas, 

pyrolysis, gasification, biofuel derived from biodiesel, waste oil recycling, and bioethanol. 

However, as trash is a problem in every city, a good waste management plan is a crucial 

component of sustainable growth. The waste-to-energy industry is investigating the viability 

of producing oil from waste-derived materials like plastic, biomass, and rubber tyres. The 

waste-to-energy alternative known as pyrolysis creates biofuel to take the place of fossil fuels. 

Waste plastic and used tyres were selected as the project's technology options. The advantage 

of pyrolysis is that it can handle soiled and unsorted plastic. Just a little pre-treatment is all 

that is required for the material. Whereas plastic needs to be sorted and dried, tyres need to be 
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crushed. In contrast to incineration, pyrolysis also doesn't release any risky or dangerous 

gases. 

 

Objective   
To develop and apply ecologically friendly technology (EST) for the recycling of waste 

plastic in order to support resource conservation and the reduction of greenhouse gases 

(GHG). These are the key goals of this project. 

 Plastic garbage may be produced and sold at lower prices compared to the available diesel 

or oil on the market in order to generate awareness about the possibility of reuse for 

conversion into diesel or fuel in developing nations like INDIA. 

 To boost the nation's economic prosperity by reducing dependency on gulf nations for 

fossil fuels. 

 

Literature Survey  

High yields of gases and liquid fuels with boiling ranges of 100°C–480°C were produced, 

together with a minor amount of heavy oils and insoluble materials such gums and coke, 

according to M.fAli et al. [2016]. The co-processing of polypropylene with coal and 

petroleum residues looks to be able to upgrade waste polymers and petroleum residues and 

transform them into liquefied coal products, which is highly encouraging. Miskolczi et al. 

[2015] investigated the pyrolysis of genuine waste plastics (high-density polyethylene and 

polypropylene) in the presence and absence of a ZSM-5 catalyst at 520 °C in a pilot-scale 

horizontal tube reactor. It was discovered that a catalyst might be able to boost the yields of 

gases, petrol, and light oil. They also came to the conclusion that plastic trash may be used to 

create petrol and light oil with yields of 2048 percent and 17-36 percent, respectively, 

depending on the input parameters. F. Murfyk et al. The development of diesel blends 

including different proportions of thermally produced waste plastic oil is detailed, along with 

an analysis of the density and viscosity of these blends. It is clear from recent literature that 

research into the conversion of waste plastic into useable oil is ongoing. By conducting 

performance tests on a single-cylinder Kirlosker diesel engine fitted with electrical loading at 

50% of the engine's maximum load, or at 3.7 kW, the potential of the waste plastic oils 

produced from PVC polymers as an alternative fuel for transportation is further studied.  

Among others, Madhukar [2018]. Describe the procedure and carry out an experiment to see 

if low density polyethylene (LDPE) and polypropylene (PP) waste can be turned into fuel 

without the use of catalysts by heating pyrolysis. An unpleasant-smelling, thick substance 

with a yellowish hue was discovered during a physical examination. The flammability test 

revealed that the compound ignited easily and burnt entirely without leaving any residue. The 

calorific value (43796 kJ/kg), flash point (22 °C), and flash point (29 °C) are the three key 

rheological characteristics.  Dai and colleagues [2019] evaluated the pyrolysis procedure 

using several tandem catalyst kinds. The impact of zeolite size on the low temperature 

pyrolysis of waste LDPE plastic was examined by Susastriawan et al. [2018].   Hazrat et al.'s 

research on thermocatalytic methods for recycling plastic waste was released in 2018. The 

tests compared various plastic types and demonstrated how fuel is produced. Between 390 

and 425 °C was the ideal production temperature for diesel and petrol.  Patil et al. [2018] 

conducted the experiment to generate energy from waste plastic while also examining how 

plastics influence people, animals, and the environment. A reactor, a condenser, a pipeline, a 
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regulator, and a heater made up the experimental plant. It was discovered that production may 

be easy. Plastic may be transformed into 0.8 litres of fuel per kilogramme. It is possible to 

replace both kerosene and normal diesel with the diesel created from plastic waste since it has 

qualities that are superior to both. An explanation of Phetyim and Pivsa-Art's [10] method for 

turning used motor oil and plastic debris into fuel. Although the ignition point is lower than 

usual, the bulk of the characteristics of regular diesel are present in the ratio 50: 30: 20: 0, 

according to the Thailand Ministry of Energy. It was determined that this is the case by 

testing the attributes. Different oil ratios and different plastic kinds were used in the 

experiment (oil: high density polyethylene - HDPE; polypropylene - PP; polystyrene - PS). 

Additionally, when this ratio was applied at three different pyrolysis reactor temperatures 

(below 400 °C, between 400 °C and 425 °C, and between 425 and 450 °C), the quality of the 

oil produced were assessed.  According to Garib et al. [2019], plastic made up 12.7% of the 

solid waste at a landfill in the Sudanese state of Khartoum. According to studies, between 

80% and 90% of the oil recovered from plastic trash during thermal pyrolysis. According to 

the Aspen Hysys thermal fuels initiative, improvements to process efficiency were made.  

Sarker and Rashid et al. [2020] examined several polymers in a stainless-steel reactor both 

individually and when combined. Before creating petrol in the experiment, various random 

amounts of polymers were blended. When compared to the process created when the plastics 

are separated, the process created when they are mixed is more productive and has a greater 

percentage yield.  A catalyst can be used in pyrolysis to create a fuel with qualities similar to 

those of conventional fuels, according to a study by Machirai et al. [2020]. Pyrolysis is a 

practical and affordable process. Without emitting any pollutants, one kilogramme of plastic 

waste is transformed into 0.75 kilogrammes of useful liquid petrol. The imports of crude oil 

are falling together with the amount of harmful plastic waste. The fuel created can be used to 

start diesel engines and is most comparable to diesel fuel. The biofuel generated is made up 

of pyrolysis oil (48.6%), wax (40.7%), pyroplin (10.1%), and carbon black (0.6%). [13].   

Brindhadevi et al. [2020] described the outcomes of low-density polyethylene catalytic 

breakdown using synthetic catalysts in a solid reactor. The experiment is anticipated to 

provide the following results: petrol, coke, liquid fuel with a high hydrocarbon content, and 

petrol. During the first phase of the reaction, the TiO2 catalyst produces the most liquid fuel; 

however, as the reaction progresses, this yield rapidly declines. Petrol content increased 

significantly from 45.6% to 85.4%, liquid fuel efficiency increased to 89.1%, and conversion 

increased to 98.4% when the TiO2 / AlSBA-15 catalyst was present. The calorific value of 

the liquid fuel made using the composite catalyst is 47.8 MJ/kg, which is higher than that of 

regular petroleum.   

 

 

 

 

 

 

 

 

 
Fig   Block 1
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Block Diagram  Working Principle  

• Pyrolysis: Plastics were pyrolyzed as part of this investigation's technique. In this process, 

a substance is heated under carefully regulated conditions without oxygen. The 

temperature range for this endothermic process is 450–500 °C. 

• Pyrolysis is a straightforward process where organic material is heated to a temperature of 

between 300 and 500 °C to encourage thermal cracking and produce end products in the 

form of liquid, char, and gas in the absence of oxygen. comparison of the greenhouse gas 

(GHG) emissions from various processes, including pyrolysis.Without taking into account 

the waste plastic stream, emissions from the manufacture of other raw materials total 3.0 

kg CO2. 

• In the case of pyrolysis, these take place as a result of the process's depletion of hydrogen. 

• By burning distillation waste, pyrolysis gases, and 3% of the produced diesel fuel, the 

facility releases 8 kg of CO2. 

• Based on these data, it is anticipated that the emissions linked to pyrolysis will total 6 kg 

CO2 for all transport-related components (products and waste).  

• The displacement is reduced by 6 kgCO2 as a result of replacing fossil fuel-based diesel 

production.  

•  The overall pyrolysis-related net CO2 emissions are -6 kg. 

   

Advantage  

• Aids in the destruction of used plastic. Why Easy access to raw materials; better means to 

dispose of discarded tyres, plastic, and rubber; higher-quality, more affordable fuel. 

• The plant generates all of the energy it needs.  

  

Application  
• Railway usage  

• Aircraft use  

• As a heating oil  

• Cleaning oil spills  

• Biodiesel in generators  

• Power generations  

• Agricultural equipments  

• Commercial boilers  

  

 

 

  

      

  Fig

.  

2 Waste Plastic for Pyrolysis 

Process 
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2. CONCLUSION  

 

It can be challenging to find plastic substitutes. Production of and demand for plastic waste 

are both rising steadily. We have examined the utilisation of waste plastics, the design of a 

factory, and its viability in Metropolitan City during this project research. It makes sense to 

suppose that as waste plastic usage rises, solid waste management will look into new methods 

of collecting it. The city may have access to a variety of opportunities if this project is 

successful. It might be a way to reduce waste plastic, provide a fresh concept or strategy, and 

identify the nation's diesel supply. India is one of the nations where such a programme can 

one day be extremely successful.   

 

3. REFERENCES  
  

1. J. Walendziewski, Engine fuel derived from plastics by thermal treatment, fuel 81 

(2002) 473-481   

2. M. Mani, G. NagarajaN, Influence of injection timing on performance, emission and 

combustion characteristics of a DI diesel engine running on waste plastic oil Energy 34 

(2009) 1617–1623   

3. F. Murphy, K. M. Donnell, E. Butler, G. Devlin, The evaluation of viscosity and density 

of blends  of Cyn-diesel pyrolysis fuel with conventional diesel fuel in relation to 

compliance with fuel  specifications EN 590:2009.   

4. N. Miskolczi, A. Angyal, L. Bartha, I. Valkai, Fuels by pyrolysis of waste plastics from  

agricultural and packaging sectors in a pilot scale reactor Fuel Processing Technology 

90 (2009)  1032 –104   

5. M. N. Siddiqui, H.H. Redhwi, Catalytic coprocessing of waste plastics and petroleum 

residue  into liquid fuel oils, Journal of Analytical and Applied Pyrolysis 86 (2009) 

141–147   

6. A.K. Panda, R.K. Singh, D.K. Mishra, Thermolysis of waste plastics to liquid fuel A 

suitable  method for plastic waste management and manufacture of value added 

Products-A world  prospective, Renewable and Sustainable Energy Reviews 14 (2010) 

233–248   

7. A. Demirbas, Waste management, waste resource facilities and waste conversion 

processes,  Energy Conversion and Management 52 (2011) 1280–1287   

8. M. F. Ali, S. Ahmed, M. S. Qureshi, Catalytic coprocessing of coal and petroleum 

residues with  waste plastics to produce transportation fuels Fuel Processing 

Technology 92 (2011) 1109–1120  

9. Mitusuhara, waste plastics to produce transportation fuels Fuel Processing Technology 

72(2011)   

10. Anup T J1,et.al “Waste Plastic Pyrolysis Oil as Alternative For SI and CI Engines” 

International Journal of Innovative Research in Science, Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) Vol. 3, Issue 7, July 2014.  

   

  

  

 

http://journal.hmjournals.com/index.php/JEET
http://journal.hmjournals.com/index.php/JEET
https://doi.org/10.55529/jeet.34.22.27
http://creativecommons.org/licenses/by/4.0/

