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Abstract— Due to the depleting fossil fuels such as crude oil, 

natural gas and coal the present rate of economic growth is 

unstable .Therefore may modes of renewable energy sources 

are introduced. The aim is to provide the reader with a depth 

analysis of fuel from plastic by pyrolysis process. There are 

different materials of plastic from which we can extract oil 

and use it for different functions of engines and it is the 

promising alternative energy source for some operations of 

the engines and other power consuming and power producing 

devices. Production of fuel from plastic would provide good 

opportunity to utilize the waste as a better alternative to 

dumpsites. The oil extract from plastic have similar property 

to that of diesel Which gives promising alternative fuel for 

diesel engines and other engines for certain operations.  
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I. INTRODUCTION 

Plastics are basically long hydrocarbon chained organic 

compounds synthesized from petroleum products. They have 

basically three types -elastomers, thermo-sets, thermo-

plastics .The exponential growth in both population and 

industries has created a great demand for energy which is 

supplied by petroleum fuels. Among the different fuels 

available, plastic oil produced by pyrolysis has become the 

center of attraction because of its duel benefits of recovering 

energy from plastic and reducing the environmental problems 

caused by plastic waste. Nowadays, diesel engines are the 

most favored internal combustion engines in both industrial 

and transportation sector because of their long-lasting nature 

and superior thermal efficiency. But for the last decade, there 

has been an exponential increase in the demand for energy 

resulting in extensive exploitation of fossil fuel reserves 

which are now depleting at a high rate. Apart from this, diesel 

engines are the single largest source of particulate matter and 

NOX in atmosphere. This sudden drop in fuel reserves and 

environmental concerns has necessitated the need for an 

alternative energy resource and more efficient CI engines .We 

can produce plastic oil by pyrolysis process by using various 

plastic sources, and from them we can extract diethyl ester, 

n-butanol,diethyl ether ,etc,which are used as a source of 

fuel.To obtain these products we need some amount of plastic 

source such as municipal plastic waste disposal and the 

catalysts .The obtained product from the process contains 

plastic oil with gas emission and burned ash contents. The 

table given below shows the nomenclature used global.  

II. NOMENCLATURE 

1 LDPE700 
Low density poly ethylene oil 

produced at 700 degree Celsius 

2 EVA 900 
Ethylene vinyl acetate oil produced at 

900 degree Celsius 

3 
EVA900 

75 
75% EVA900+25% Diesel fuel 

4 (NO)x Nitrogen oxide 

5 CO Carbon monoxide 

6 HC Hydrocarbon 

7 LHV Lower heating value 

8 BMEP Brake mean effective pressure 

9 IMEP Indicated mean effective pressure 

10 
COV 

IMEP 
Coefficient of variation of IMEP 

11 HRR Heat release rate 

12 MFB Mass fraction burned 

13 TDC Top dead center 

14 BTE Brake thermal efficiency 

15 PPO75 
75% plastic pyrolysis oil with 25% 

diesel fuel 

16 PPOn% n%plastic oil with other fuel 

Table 1: 

III. MATERIALS AND METHODS 

Pyrolysis is the process of thermal decomposition of plastic 

in the absence of oxygen. Experiments were performed on a 

laboratory pyrolysis system with a vertical electrically 

reactor. In this research work, the waste plastic materials were 

gathered from the city landfills and cut into pieces of 

approximately the same size (0.5e1 cm2). The impurities in 

the plastic chips were then removed by washing and the 

moisture content is completely dried with the help of an oven. 

A custom made pyrolysis reactor of 40 cm diameter and 60 

cm height was used for carrying out the reaction. A 10% by 

weight of coal and 1% by weight of Silica catalyst were fed 

into the reaction chamber along with the plastic chips. The 

reaction temperature inside the chamber was maintained in 

the range of 350 _Ce400 _C with the help of a temperature 

controller and the reaction was allowed to carry out for 4 h at 

atmospheric pressure. Pyrolysis process yielded plastic oil 

(80% by weight of input), solid coke residue (15% by weight) 

and gaseous fractions (5% by weight) which is a mixture of 

propylene, iso butane, ethane and small amounts of methane. 

Al so Low density polyethylene (LDPE) and ethylene–vinyl 

acetate (EVA) were used as feed stocks and converted into 

high quality oils via the fast pyrolysis process. The schematic 

layout of the pyrolysis plant that was used,  . The conversion 

chamber temperature for the pyrolysis of the EVA was 

maintained at 900 ◦C while for the LDPE was set at 700 ◦C. 

LDPE was also converted at pyrolysis temperature of 900 ◦C 

but the produced oil was too viscous and preheating was 

required in order to reduce the viscosity and use it as fuel in 

a diesel engine. This result is in accordance with other 

studies, which have also reported that pyrolysis of 

polyethylene produced high viscosity oils. 
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Fig. 1: Composition of municipal plastic waste (MPW) by 

weight 

 
Fig. 2: plastic compositions available in available sources 

IV. TYPES OF REACTORS  

Over the past few decades scientist have discovered that in 

the absence of oxygen, plastic which consist of long chain 

polymer chain can be fragmented at high temperature to form 

oligomers. The term pyrolysis was used to refer such process. 

Types of reactors- 

1) Batch and semi batch  reactor 

2) Fluidized bed reactor 

3) Conical spouted bed reactor 

4) Fixed bed reactor 

5) Fluid catalytic cracking 

V. TYPES OF PYROLYSIS PROCESS 

1) Two stage pyrolysis system 

2) Microwave-assisted pyrolysis 

3) Pyrolysis in supercritical water 

Actual Process: 

 
Fig. 3: Schematic layout of the pyrolysis process. 

It consist of three main chambers; primary, 

secondary and conversion chamber. The waste plastic which 

is collected from municipal plastic waste disposal is cut into 

small pieces and then pass to primary chamber through the 

pump .In primary chamber we extract the oxygen and supply 

carbon dioxide to the primary chamber Then this content is 

passed to the secondary chamber in which the reactors or 

catalyst get added. Reactor helps to increase the rate of 

reaction. According to the type of plastic we can add the 

suitable reactor to it. Then this mixture is passed to the 

conversion chamber where external heat is added .The 

temperature is raised up to the 300 to 900 degree Celsius and 

the process is set for 4 to 5 hours .After this the output 

obtained from the conversion chamber is supply to the 

condenser before which the char is extracted which is the ash 

molecules remains after the burning of plastic .In condenser 

the output obtained from the conversion chamber is 

condensed and from it the oil and the gas are separated which 

is quite easy due to the density difference .The produced oil 

has a dark brown and black color with a strong acidic smell. 

VI. EXPERIMENTAL SETUP 

The experimental setup consist of four stoke turbocharged 

water cooled diesel engine. The plastic oil (as a fuel) and the 

diesel fuel is supplied to the engine in various compositions 

from 5% PPO (plastic pyrolysis oil) mixed with diesel to 

100% PPO. Initially the engine is run at 100% diesel and then 

it is blended with the plastic oil with various compositions 

and then readings are obtained by analyzing the working of 

engine. The alternator is connected to the engine with the load 

supply. To measure the pressure of cylinder the pressure 

sensor is attached to the cylinder head. The crank angle 

encoder gives the value of crank angle during each stroke the 

data acquisition system and the charge amplifier acquires the 

signal come from the pressure sensor and crank angle encoder 

and display it in human understandable form. Two t engine to 

measure the inlet and outlet temperature. There is intake 

manifold which mix the given fuel with air for the 

combustion process. At the outlet of the engine gas analyzer 

is fixed to measure the percentage and the type of exhaust gas 

emission. Fuel flow meters are used to adjust the rate of flow 

of fluid mixture and their composition. 

 

 

 



Fuel from Plastic by Pyrolysis Process-An Overview 

 (IJSRD/Vol. 5/Issue 02/2017/325) 

 

 All rights reserved by www.ijsrd.com 1192 

 
Fig. 4: Schematic layout of the experimental setup. 

 
Fig. 5: variation of cylinder pressure with crank angle 

Sr 

n

o 

property 
LDPE70

0 

EVA90

0 
diesel 

1 
desity@15 degree 

Celsius (kg/l) 
0.844 0.888 

0.839

8 

2 

Kinematic 

viscocity@40 degree 

Celsius (cSt) 

3 2.7 2.62 

3 Cetane  index 47099 - 49.5 

4 
Poly aromatic 

hydrocarbon 
8.9 10 2.9 

5 
Acid number(mg 

KOH/Hg) 
19.4 57.2 0 

6 LHV(MJ/kg) 42.4 36.4 42.9 

7 Ash content(wt%) 0.006 0.023 
<0.00

1 

8 
Oxygen 

content(wt%) 
1.4 3.1 0.05 

9 
Nitrogen 

content(wt%) 
<0.1 <0.1 <0.1 

1

0 

Distillation 

temperature@10 

%(deg cel) 

148 - 267.6 

1

1 

Hydrogen 

content(wt%) 
12.8 10.8 13.38 

1

2 
Aromatic content(%) 39.1 26.1 29.5 

1

3 

Carbon 

content(wt%) 
85.8 86.1 86.57 

1

4 

Distillation 

temperature@50%(d

eg cel) 

2958 - 267.6 

Table 1: LDPE700,EVA900, and diesel properties 

VII. RESULT 

1) Brake thermal efficiency of  ppo(plastic pyrolysis oil)is 

nearly same for 75% diesel blended with 25%  plastic 

pyrolysis oil  

2) NOX transmission decreases when DEE(diethyl ester)is 

added to plastic oil with diesel 

3) Due to high density of  plastic oil ignition delay period 

increases that is cetane number increases 

4) Low density polyethylene is also use as plastic blend 

with diesel fuel 

5) When we increase plastic oil percentage beyond 25% in 

diesel engine then unburn hydrocarbon percentage 

increases 

6) break thermal efficiency increase when we increase load 

on cylinder for more than 50% plastic oil is blended with 

diesel then it is suitable for stationary engines with 

constant RPM  
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