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Abstract— With the rapid development of the world plastic industry, more and more plastic materials are used widely than 

before. As the increasing quantity application of plastic, it brings people convenience as well as serious pollution problems. 

At present, the waste plastics mainly are solved by landfill, burning and recycling. However, both of landfill and burning 

cause the secondary pollution, and the scope plastic recycling is very limited. For example, the waste plastics produced by 

household garbage and paper-making factory, which cannot be recycled. With the increasing price of International crude oil, 

waste plastic pyrolysis plant project report is closely watched by different countries in the world. 
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I. INTRODUCTION 

Pyrolysis is a thermochemical decomposition of organic material at elevated temperatures in the absence of oxygen (or 

any halogen). It involves the simultaneous change of chemical composition and physical phase, and is irreversible. The word 

is coined from the Greek-derived elements pyro "fire" and lysis "separating". 

Pyrolysis is a type of thermolysis, and is most commonly observed in organic materials exposed to high temperatures. 

It is one of the processes involved incharring wood, starting at 200–300 °C (390–570 °F). It also occurs in fires where solid 

fuels are burning or when vegetation comes into contact with lava in volcanic eruptions. In general, pyrolysis of organic 

substances produces gas and liquid products and leaves a solid residue richer in carbon content, char. Extreme pyrolysis, which 

leaves mostly carbon as the residue, is called carbonization 

 
Fig. 1: Pyrolysis 

II. WORKING 

The process is used heavily in the chemical industry, for example, to produce charcoal, activated carbon, methanol, and other 

chemicals from wood, to convert ethylene dichloride into vinyl chloride to make PVC, to produce coke from coal, to 

convert biomass into syngas and biochar, to turn waste plastics back into usable oil, or waste into safely disposable substances, 

and for transforming medium-weight hydrocarbons from oil into lighter ones like gasoline. These specialized uses of pyrolysis 

may be called various names, such as dry distillation, destructive distillation, or cracking. Pyrolysis is also used in the creation 

of nanoparticles, zirconiaand oxides utilizing an ultrasonic nozzle in a process called ultrasonic spray pyrolysis (USP). 

Pyrolysis differs from other processes like combustion and hydrolysis in that it usually does not involve reactions 

withoxygen, water, or any other reagents. In practice, it is not possible to achieve a completely oxygen-free atmosphere. 

Because some oxygen is present in any pyrolysis system, a small amount of oxidation occur 

III. WHY WE ADOPT PYROLYSIS PROCESS 

Comparison of Green House Gas (GHG) Emissions by Pyrolysis process with other processes:  

 Emissions associated with manufacture of other raw materials (excluding the waste plastic stream) are 13.0kgCO2. For the 

case of pyrolysis these are owing to hydrogen that is consumed within the process.  

Site emissions from incineration of pyrolysis gases, distillation residues and 3%of the diesel product generated are 56kgCO2 

 Emissions associated with all elements of transport (products and waste) are 197kgCO2. 

 Based on these figures the emissions associated with pyrolysis are 266kgCO2 

 Displacement savings associated with replacing fossilised diesel production are 426kgCO2. 
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Fig. 2: Pyrolysis Process 

IV. END-OF-LIFE PLASTIC CONTAIN A LOT OF CHEMICAL BOUND ENERGY 

 As a result of pyrolysis of waste plastic one obtains: high-energy gas, Pyrolysis oils and carbon black 

 The ratios of the first three products depend on process conditions, mainly on temperature. 

 The pyrolysis method for recycling used plastic is a technique, which heats whole or shredded. 

 Plastic in a reactor vessel containing an oxygen free atmosphere and a heat source. 

 In the reactor the plastic is softened after which the rubber polymers continuously breakdown into smaller molecules. 

 These smaller molecules eventually vaporize and exit from the reactor. 

 These vapors can be burned directly to produce power or condensed into an oily plastic liquid, generally used as a fuel. 

 Some molecules are too small to condense. They remain as a gas, which can be burned as fuel. 

 The minerals that were part of the plastic, about 60 to 80 % by weight, are removed as a solid. 

 When performed well a plastic pyrolysis process is a very clean operation and has nearly noemissions or waste. 

 The properties of the gas, liquid and solid output are determined by the type of feedstock usedand the process conditions. 

 For instance, whole plastic contain send stone and fibers. Shredded plastic have most of thesometimes most of the other 

removed. 

 Batch wise Process is done by plastic pyrolysis. 

 The remaining solid material often referred to as “charcoal”. 

V. PERFORMANCE SPECIFICATION 

The experimental study on a single cylinder, four-stroke, air cooled DI diesel engine and air-cooled spark ignition engine with 

waste plastic oil, At full load, the efficiency is higher for diesel and petrol fuel. This is due to the fact that at full load, the 

exhaust gas temperature and the heat release rate are marginally higher for waste plastic oil compared to diesel. 
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VI. RAW MATERIALS CAN BE USED 

 
Table 1: Raw Materials can be used 

VII. CONCLUSION 

1) Through our experimentation we concluded that about 600 to 750ml of diesel fuel could be obtained by burning 1Kg of 

plastic. Burning 1Kg of plastic in an open environment produces 3Kg of CO2, whereas by converting it into fuel and 

burning it reduces 80% of CO2 emissions, which results in to be quite environmentally friendly. 

2) Lesser emission of unburnt HYDROCARBONS in waste plastic pyrolysis oil compared to that of diesel. 

3) The diesel or oil thus obtained has a higher efficiency with around 30 to 40% low production cost compared to that available 

in the market. 

VIII. FUTURE SCOPE 

1) The obtained fuel could be utilized in diesel generators, vehicles such as tractors and also passenger vehicles such as cars. 

2) The fuel has to be refined at the industrial establishments, based on the results of which small scale industry can be 

established. 

3) As there is a high demand of crude oil and due to its sky reaching prices, we could take up this project to setup large or 

small scale industries and produce the fuel locally at much cheaper rates directly benefiting the National economy and also 

a step towards SWAACH BHARAT by recycling the waste plastic. 

4) The application of this project could help in reducing the dependency on the gulf countries and promote a step towards 

innovation. 
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