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ABSTRACT 

 

In the present world, fossil fuel is ending day by day. People are making efforts 

to find an alternative source of energy and scientist experimentally use various 

chemical substances as an alternative to fossil fuels, and continue researching 

for commercial use. This is our attempt as a part of it. Besides, finding a reliable 

way to control pollution by using plastic waste to process properly to avoid 

environmental pollution and was one of our main objectives. In the past 

researchers who have made various men of making fuel from waste plastic and 

trying to find a good study better than those. We have discussed in detail about 

the various types of plastic properties and tracking methods in this study. 
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CHAPTER 1 

INTRODUCTION 

 
1.1 INTRODUCTION 

Pyrolysis, a thermochemical decomposition process, involves the application of heat in the 

absence of oxygen to break down complex organic materials into simpler compounds. It offers a 

viable solution for transforming waste plastic into valuable products, such as oil, gas, and char, 

without exacerbating environmental pollution. The process operates at high temperatures, 

typically ranging from 300 to 800 degrees Celsius, which facilitates the breakdown of plastic 

polymers into their constituent hydrocarbon molecules. 

 

 
The oil produced through pyrolysis, commonly referred to as pyrolysis oil or plastic oil, possesses 

several key characteristics that make it an attractive alternative to traditional fossil fuels. Firstly, 

it can serve as a source of energy and can be used directly as a fuel for various industrial 

applications, including power generation and heating. Secondly, the pyrolysis oil can be further 

refined into higher-grade fuels, such as gasoline, diesel, and even aviation fuel, making it a 

versatile feedstock for the energy sector. 

 

 
 
 

Fig: Pyrolysis Plant 
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 1.2 OBJECTIVES 
 

   The Objectives of this project are: 
 
 

 
1. To study of fuel production from waste plastics. 

 

 

2. To get an idea about different methods of making fuel oil from waste plastics. 

 

 

3. To study select a better method of making fuel oil to be wasting plastic. 

 

 

4. To construct a device to extract oil from waste plastic. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 LITERATURE REVIEW 

R.T. Karad et al. [1] The pyrolysis is the heating substance in the absence of oxygen. In this study 

4300 Celsius temperature need. All type of waste plastic is converting to fuel. It works like Petrol, 

diesel, kerosene, and LPG. The fuel does not emit sulfur dioxide. (SO2). It increases machine 

efficiency. The 5% residue is obtained which is carbon black. S. Bhat et al. [2] Production of Oil 

from Waste Plastics and Polythene using Pyrolysis and its Utilization in Compression Ignition 

(C.I.) Engine. In the present work, pyrolysis is used for converting waste plastic into fuel oil 

termed as pyrolytic oil. The results were clearly in favor of pyrolytic oil. The value of NO 

emissions was higher in comparison to 100% diesel but the emission levels of CO, CO2, and HC 

were found lower. R. Punia et al. [3] To study is various technologies are being developed to 

overcome the drawback of plastics, namely, their non-biodegradability. This process involves 

catalytic degradation of waste plastic into fuel range hydrocarbon i.e. petrol, diesel and kerosene 

etc. F.Gao et al. [4] Study were to understand and optimize the processes of plastic pyrolysis for 

maximizing the diesel range products, and to design a continuous pyrolysis apparatus as a semi-

scale commercial plant. M.B. Kutli et al.[5] In this project work an attempt has been made to 

investigate the conversion of household waste plastic into liquid fuel by using pyrolysis process, 

a pyrolysis unit is designed, fabricated and evaluated fdr various kinds of plastic wastes, 

properties of liquid fuels obtained are determined. A.Asokkumar et al. [6] Study of the increased 

demand and high price for energy sources are driving efforts to convert organic compounds into 

useful hydrocarbon fuels. However, thermal processes can be used to convert plastics into 

hydrocarbon fuels such as gasoline, diesel, aviation/jet fuel, which have unlimited applications 

in airline industries, helicopters, heavy transportation, and electricity generation. 

E.G. Rapsing et al. [7] Research aimed to evaluate the performance of the waste plastic oil 

converter. The equipment is a prototype model powered by electricity and utilizes a non- catalytic 

pyrolysis process of converting waste plastic to oil. M. Z. H. Khan et al. [8] Study Recycling of 

waste plastics is expected to become the most effective way. Waste plastics recycling, 

regenerating, and utilizing have become a hot spot of research at home and abroad and gradually 

formed a new industry. It is anticipated that these results will further the understanding of the 

applicability and limitations of HDPE as a feedstock for the production of alternative diesel fuel. 

J. Siddiqui et al. [9] Plastics have been used widely in both water and food packaging due to their 

natural properties such as inertness and low bulk densities, which make them suitable mover 

materials and little risk to contaminants. Dr. M. El-Newehy et al. [10] Plastic Waste Management. 
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CHAPTER 3 

Working Principle 

 3.1 Plastic 
 

Plastic is a high molecular material, Plastics called by Polymers. Plastic is a material that can 

change its shape. There are many types of plastic. There are different types of waste plastics that 

have been considered for the study such as PET (Polyethylene Terephthalate), HOPE (High- 

Density Polyethylene), PVC (Polyvinyl Chloride), (Low-Density Polyethylene), PP 

(Polypropylene), PS (Polystyrene) plastics. Figure 3.1 [10] Different types plastic Materials, these 

are used as feed stocks to produce liquid fuel compounds. Plastic wastes are selectively 

collected from the local area. 

 

 

 

 

 

  

 
Polyethylene                         High Density                    Polypropylene (PP)                Polyvinyl  
terephthalate (PET)              Polyethylene(HDP                                                              chloride (PVC) 

 

 

 

 

 

 

  
Low-density polyethylene     Polystyrene (PS 

 

 

 

Figure 3.1: Different type's plastic materials [10] 
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There are two main types of plastics [1]. 

i. Thermoplastics: Thermoplastics which are softened by heat and can be 

molded. (Injection molded, blow molded or vacuum formed). Good examples 

are acrylic, PP (Polypropylene), PS (Polystyrene), Polythene and PVC. 

ii.  Thermosets Plastics: Thermosets Plastics which are formed by ha heat process 

but are then set (like concrete) and cannot change shape by reheating. Good 

examples are melamine (kitchen worktops), Bakelite (black saucepan handles), 

polyester and epoxy resins. 
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Table 3.1 Different types of waste plastics, recyclability, and their common uses [1] 
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Figure 3.2. Conventional and new technologies for waste plastic management. 

 
 

 
 
 
 
 

 

 

 

 

 

 

 



16 | P a g e  
 

3.2 Catalyst 

Use of catalyst 
 

 

In order to optimize plastic pyrolysis reactions and modify the distribution of pyrolysis products, 

catalysts are widely used in research and industrial pyrolysis processes. Petroleum fuels, such as 

LPG, petrol, kerosene, pyrolysis products are mainly straight and diesel, are hydrocarbons from 

Cl to C24. The PE hydrocarbons from Cl up to C80, which contain much heavier molecular 

weight components One of the main purposes of using catalysts is to shorten the carbon chain 

length of the pyrolysis products and thus to decrease the boiling point of the products. Catalysts 

are found to be mainly applied to PE pyrolysis because the primary product from other plastics, 

such as PP and PS, are mainly light hydrocarbons, with similar carbon chain length to the range 

of commercial fuels. The products from non-catalytic PE pyrolysis contain a high proportion of 

1-alkenes and darkness. Some catalysts are applied specifically to reduce the unsaturated 

hydrocarbons and promote the yield of aromatics and naphthenic. This can significantly increase 

the stability and certain number of oil products. Moreover, it is reported that activation energies 

(Ea.) measured in the PE pyrolysis with catalysts (such as HZSM-5, HY, and MCM-41) were 

much lower than those when no catalyst was added. 
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3.2.1 Catalyst classification 

Homogeneous and heterogeneous catalysts have been studied for the catalytic cracking of plastics. 

Homogeneous catalysts used for polyolefin pyrolysis have mostly been classical Lewis acids such as 

AIC^. Generally, heterogeneous catalysts are preferred due to their easy separation and recovery from the 

reacting medium. Heterogeneous catalysts can be summarized as Nano crystalline zeolites, aluminum 

pillared clays, conventional acid solids, mesostructured catalysts, super acid solids, Gallo silicates, metals 

supported on carbon, and basic oxides. Among the mentioned catalysts, Nano 

crystalline zeolites have been extensively studied for polyolefin pyrolysis and this type of catalysts will be 

discussed in more details as follows. Zeolite properties: pore size (structure) and Si/Al ratio (acidity) 

A zeolite is a crystalline aluminosilicate with a three-dimensional framework structure that forms uniform 

pores of molecular dimensions. Zeolites act as sieves on a molecular scale and exclude molecules that are 

too large to pass through the pores. The three-dimensional frame structures 

significantly increases the area of the sieves and absorbs molecules that have similar sizes as the pores. 

According to the structure of zeolites, 176 zeolite framework types have been confirmed. A three-letter 

code, such as MFI, is assigned to framework types by the Structure Commission of the International 

Zeolite Association. The codes are normally derived from the name of the zeolite, for example, MFI from 

ZSM-5. The MFI framework of ZSM-5 is described as shown in Figure 3.3. 
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Zeolites are crystalline micro-porous aluminosilicates. Therefore, Si/Al ratio is also an most 

important parameter for zeolites which is applied to classify the zeolites. The high-silica zeolites, 

with a Si/Al ratio greater than five such as ZSM-5, are widely used in petrochemical industries. 

The high silica content in the catalyst makes the framework to stand high temperatures that this 

type catalyst is suitable for high temperature pyrolysis and regeneration cycle. A high dispersion 

of acidic protons assures that each proton performs maximum acidity. Consequently, acidity is 

also an indicator to reflect the property of zeolites. Three - of Nano crystalline zeolite with 

different Si/Al ratios and specific surface area. High ratio implies a high total acidity of zeolites. 

These zeolites are preferred for polyolefin cracking. Lower Si/Al ratio implies lower acidity and 

smaller crystal size of zeolite provide efficiency in terms of conversion. Figure 4.5 [4] The use 

of catalyst is dependent on difficulty of changing catalyst, the cost of catalyst, and the efficiency 

of the catalyst. This in different situations. 
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3.3 Working Procedure 

Design parameters of pyrolysis unit 

Desirable parameters for the design [5]. 

I. Melting point of the matter: If melting point is high, matter easily vaporizes & 

more oil is gained. 

ii. Density: If density is lower, matter easily vaporizes & more oil is gained. 

iii. Quality of matter: More is quality; more is the yield of oil. 

iv. Moisture content: More is moisture, less is the oil yield. 

v. Reactor temperature: More is the reactor temperature; more is the yield. 

vi. Heating rate: More is the heating rate; more is the yield. 

vii. Reactor size: There is an optimum for the reactor size to get maximum oil yield. 

viii. Feed rate: Feed rate is given according to the demand for the oil. 

ix. Maintaining a uniform temperature: For continuous production it should maintain 

a uniform temperature. 

x. Types of condenser used: Condenser design also effects the production of 

maximum product yield. 
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3.3.1 Pyrolysis process 

 

 

1. Firstly, Sort and clean the waste plastics to remove any non-plastic materials such as paper, 

metal, or glass. 

2. Then Load the prepared waste plastics into the pyrolysis reactor. The reactor Shall maintain 

be designed to withstand high temperatures with the help of LPG as a fuel source and a 

burner. 

3. Then heat the reactor to the desired temperature range, typically between 400 to 550 

degrees      

Celsius (750 to 1022 degrees Fahrenheit). 

4. After the plastics are heated, the vapors and gases produced during the pyrolysis process 

has been cooled by condenser. 

5. The condensed liquid from the condenser, known as pyrolysis oil, then collected in an oil 

collector. 
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3.4. Equipment 

1.Reactor 

2.Condenser 

3.Burner 

4.LPG Cylinder 

5.Oil Collector 

 

 

 



23 | P a g e  
 

3.4.1 Reactor 

It is a Seamless pipe of SA 106 Gr. B, Sch 20, Diameter-12’’ and the length is 700mm. The 

Volume of the Reactor is 0.502 m3 and Raw material capacity is Approx. 2-2.5 kg. One raw 

material Inlet with a Pressure  gauge is installed to the reactor. 
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3.4.2 Condenser 

It cools the entire heated vapor coming out of the reactor. It has an inlet and an outlet for cold water to run 

through its outer area. This is used for cooling of the vapor.  

 

 

 

 

 

 

 

 

 

 
3.4.3 Burner 

 

The burner used in pyrolysis process is high pressure burners, which have the ability to throw 

flames with high pressure, it located direct under the reactor with a stand mounted on it. 
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3.4.4 LPG Gas Cylinder 

Liquefied petroleum gas cylinder is used because it does not create any pollution while burning of gas, it 

has high octane rating which allows it to mix better with air and to bum more completely then does 

gasoline, generating less carbon. LPG is cheap when we compare it with other power producing fuels so 

that the overall efficiency of plant increases. 

 

 

 

 

 

 

 
3.4.5 Pressure Gauges 

There are various sensors and gauges used to determine and pressure inside the reactor. The 

pressure gauge is mounted on top of reactor where gas outlet takes place. 

 

 

 

 

 
 

3.5 Performance evaluation parameters 
 

The performance of the prototype waste plastic oil converter was evaluated for conversion 

efficiency (wt %), waste reduction efficiency (wt %), oil recovery (ml oil/kg plastic) and was 

expressed by the following 
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CHAPTER 4 

RESULTS AND DISCUSSION 
 

4.1 RESULTS:  

Data: 
 

Wo= weight of oil converted (g) = 230 g 

Wsm= weight of the sample material(g) = 2000g,  We = weight of char inside the 

reactor(g) = 250g 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

4.2 DISCUSSION 

Objectives of the project have been fulfilled. Our project successfully converted 230g of oil 

from a 2000g sample of waste plastics, achieving a conversion efficiency of 23%. The weight 

of the char inside the reactor is 250g approximately, indicating the transformation of most of 

the plastic waste into useful oil and gas. With an oil recovery rate of 120ml/kg, this method 

holds great promise in addressing the plastic waste problem while simultaneously generating 

a Valuable energy source. 
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CHAPTER 5 

CONCLUSION AND RECOMMENDATION 

 5.1 CONCLUSION 

In conclusion, the pyrolysis process proves to be a highly effective method for transforming 

waste plastic into valuable oil. With its ability to efficiently break down various types of plastic 

through controlled thermal decomposition, pyrolysis offers a viable solution for both waste 

management and resource recovery. The resulting oil can be further utilized in various 

applications, including energy production and chemical manufacturing. By harnessing the power 

of pyrolysis, we can significantly reduce plastic waste, mitigate environmental pollution, and 

foster a more sustainable and circular economy. This innovative technology holds great promise 

for a more effective and efficient approach to addressing the challenges posed by plastic waste. 

 

 

5.2 RECOMMENDATION 

We have found a lack of different theories or information by making the journal paper analyzes 

different from the analysis of lightning plastic from the paper. We can produce oil from every 

kilogram of plastic if we do not get it. How much does it cost to composite it is not according to 

the current market price. Safety does not specifically discuss anything DCS & PLC. Whether the 

system can be applied and how the temperature, pressure, Flow rate, the Level system will be 

monitored, it has not been discussed. Pressure safety valve, Reactor is not used in any journal 

paper. And most important topics are discussed only on Batch production here. It is only 

discussed here about the Continuous production of how the production will be discussed. 

Young entrepreneurs and industrial entrepreneurs. It requires more informative research and 

development for the industry. 
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