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Abstract— Diesel engines are usually used in automotive 

area due to its superior fuel efficiency. People mostly depend 

on diesel based engines due to the increasing cost of 

gasoline. Waste plastic is converted into oil is one of the 

current step in minimizing not only the waste disposal but 

also could be utilized as a substitute fuel for diesel engine. 

The purpose of this research was study the pyrolysis oil 

creation from plastic waste and investigate that has the same 

physical properties as a fuel like gasoline, diesel etc. In this 

review paper we briefly discuss exhaust features of numerous 

blends of plastic pyrolysis oil with diesel on a single cylinder 

four stroke diesel engine, and the effect on the engine 

performance. 
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I. INTRODUCTION 

A. The Definition of Problem 

The constant increase in the order of consumption of the 

fossil fuels, mankind has to attention on developing the 

alternate energy sources. The source used for the substitute 

fuel production is the eco-friendly and emit less emission. 

Several cooking and non-cooking oils and fats, agricultural 

waste, plastic waste, tire waste are used for the substitute 

fuel production. In this content, oil from waste plastic are 

currently receiving new interest. Consumption of the fossil 

fuels reserves and increasing cost of the petrol and diesel are 

the large troubles of today’s world. Environmental because 

of waste plastic is an inclusive phenomenon today. 

Controlling of plastic waste is a big issue in our country. It 

is estimated that 10 thousand tons of plastics waste per day 

is generated in our nation, and the used products have 

become a common feature at over flowing bins and landfills. 

Pyrolysis process is used to produce diesel like fuel from 

plastic waste. WPPO represents a good substitute fuel for 

diesel and hence must be utilized in the future for vehicle 

purpose. 

II. LITERATURE REVIEW 

A. Reviews on Blending 

ALTUN et al. investigated the effects of sesame oil and 

diesel fuel blend as a substitute fuel on DI engine 

performance and exhaust gas emissions. This biodiesel 

blend with diesel can be used in direct injection diesel 

engine not need any modification [2]. GHOSAL et al. 

investigated the effect of substitute fuel as a mahua methyl 

ester and its mixtures with diesel on diesel engine. 

Concluded that B20 can be utilized as a substitute fuel for 

diesel [3]. WIRAWAN et al. investigated the performance 

of engine by using palm biodiesel. Particle emission was 

very accurate at B10, while the accurate reduction in hydro 

carbon emission started at B20, lesser viscosity and greater 

cetane number [4]. D.H Qi et al.  studied about the 

characterization of soybean crude oil produced by alkali 

catalyzed trans-esterification, concluded that  the high 

cylinder pressure and NOx emissions of biodiesel and its 

strength is higher than that of diesel fuel, reduction in CO 

and smoke emissions [6]. MURUGESAN et al. reviewed 

that biodiesel manufacture, method of analyzing, biodiesel 

standard, resources accessible, process developed, working 

in internal combustion engines, teardown analysis of 

biodiesel, 20% biodiesel as a substitute fuel, and benefits [5] 

NAGARHALLI  et al. investigated the  emission and 

performance features of  CI engine by using karanja 

biodiesel and its mixtures with diesel fuel. At an IP of 200 

bar hydrocarbon and NOX emissions decreased and BSEC 

increase for B20 and B40 at entire load and founded that 

B40 is substitute fuel B. De et al. investigated on 

performance and emissions features of jatropha oil mixtures 

with diesel engine and also studied that for higher blend 

concentrations, performance and emissions. It was found 

that among the various mixtures of Jatropha oil with diesel, 

the blends comprising up to 30 percentage (by volume) 

having viscosity values same as that straight diesel [11]. 

Hafizil et al. studied the physical features of biodiesel blend 

with alcohol. Concluded that reduced viscosity and density 

of the B20 blend fuel and raising in Cetane number and 

flash point as an outcome of an increase in alcohol 

absorption in the biodiesel mixture fuels [15]. RAHEMAN 

et al. investigated the diesel and strength of biodiesel 

Performance Mixture of mahua and simarouba oils use as 

biodiesel. The carbon monoxide and hydrocarbon emissions 

of the diesel engine reduced, while both EGT and BTE 

improved for all the fuels tested when driven with biodiesel 

blends as compared with straight diesel [18]. KATHIRVEL 

et al. reviewed that WCO methyl ester substitute fuel that 

can be used in CI. Concluded that BSFC increasing, 

nitrogen oxide emissions increasing and whereas emission 

parameters like CO, CO2, and hydrocarbons were reduced 

[30] 

B. Review on Pyrolysis Oil 

NAIMA et al. studied and compared properties of WPO, 

WCO and engines oils with the gasoline and diesel. 

Concluded that, when waste cooking oil use as fuel for 

diesel engines showed that the higher viscosity and lower 

calorific value. Using waste plastic oil in diesel engine 

Ignition delay was longer by about 2.5°CA and NOx is 

higher by about 25% in the case of waste plastic oil 

compared to diesel [16]. PANDA et al investigated the 

application of TAGUCHI method on the performance 

calculation of a thermo-catalytic degradation for the 

production of liquid fuel from waste polypropylene in a 

batch reactor concluded that optimum parameter setting for 
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lowest emission and process’s parameters is determined by 

using ANOVA [12] HARSHAL et al. was reviewed that the 

performance and emissions of WPPO, it is concluded that 

the WPPO represents a good substitute fuel for diesel and 

therefore must be used in the future for vehicle purpose [15] 

MISHRA et al. studied TAGUCHI method optimization of 

wax invention from pyrolysis of plastics. Produced wax and 

yield quality both processes was performed by means of a 

TAGUCHI process, using temperature, catalyst, carrier gas, 

and dwell time as the parameters [20]. ROOZBEHANI et al. 

studied catalytic degradation of the mixed polyethylene and 

polypropylene in the attendance of catalyst in a semi batch 

reactor working isothermally at ambient pressure with a 

TAGUCHI method [21]. PATEL et al. investigated 

parametric optimization of  lowest nitrogen oxide emissions 

using TAGUCHI method for CI engine fuel with WPPO 

[22] HARIRAM et al. was investigated the characterization 

of oil made form plastic waste by pyrolytic batch reactor 

and study of performance and emission parameters in a CI 

engine. The following results were concluded, the designed 

and developed PBR reactor was capable of producing 450 

ml of waste plastic oil per cycle in an efficient way [25] 

RAMESHA et al. studied substitute fuel as a plastic oil and 

20% algae biodiesel on diesel engine. concluded that the 

emission of HC, CO, smoke opacity and particulate matter 

decrease with a slight increase in NOx as compared to diesel 

[23]. SANJEEVE et al. was investigated on the performance 

of DI diesel engine worked with JME, WPO and diesel. In 

this experiment conclude that 20% biodiesel gives optimum 

results, as compared to other blends. At full load condition 

BTE of 20% biodiesel is 29.21, so concluded that BTE of 

B20 and diesel which is almost same. BTE decreases as 

blend ratio is increased after 20% [28]. B et al studied the 

WPPO oil that has the same physical properties as the fuels 

similar gasoline and diesel [29]. 

C. Reviews on Parameters 

NATARAJ et al. studied on optimizing diesel engine 

parameters for low emissions using TAGUCHI method. 

Measurement of exhaust emissions of the enhanced engine 

showed that carbon monoxide, hydrocarbon and burn 

emissions remain decreasing [1] KARNWAL et al studied 

TAGUCHI method and GRA for optimization of diesel 

engine act parameters. It was found that diesel engine when 

operated on 30% biodiesel blend, low CR of 14, high IP 250 

bar and 20º has given optimum engine performance which is 

defined thru maximum thermal efficiency, minimum BSEC, 

least EGT and lowest emissions [7] BALAJIGANESH et al. 

used ANM for got better result compression ignition engines 

parameter [9] SIVARAMAKRISHNAN et al. investigated 

karanja biodiesel used in place of straight diesel fuel with 

TAGUCHI multiple regression analysis and optimization 

performance. Result found that the emissions CO, HC 

emission reduced while NOx emissions increase [10]. 

Ganapathy et al. was investigated on optimization of actual 

parameter of jathropha biodiesel using TAGUCHI method 

and performance analysis. The mixtures of 10% jathropha 

biodiesel and 20% jathropha biodiesel have superior 

emission features than other blends and closer to diesel 

value. These investigation conduct to determine that diesel 

fuel with Jathropha biodiesel mixture can be used as another 

fuel which has low smoke emission, less BSFC and more 

BTE [13]. POHIT et al. studied TAGUCHI method and grey 

relation analysis used for multiple response optimization 

problem and emission features of diesel engine with karanja 

oil methyl ester. It was observed that a B50 as substitute fuel 

[14]. SIVARAMAKRISHNAN et al. was studied on 

modeling and analysis diesel engine emission parameters 

CO and HC reduce using RSM [19]. MODI et al. studied 

fuel used in diesel engine is palm seed oil and its mixture 

with diesel for highest BTE using TAUGCHI method. 

Confirmation experiment was done using an optimum 

combination showed that the brake thermal efficiency was 

found by experiment is closer to the predicted value [26]. 

RATHOD et al. investigate parametric optimization of 

single cylinder CI engine for mahua oil and diesel mixture 

for lowest BSFC using TAGUCHI method [27] KAWADE 

et al. used ANM for optimizing CI engines parameter for 

jatropha biodiesel blending fuel. Experiment fond that 

JBD50 is most suitable blending of fuel for compression 

ignition engine [24]  

III. CONCLUDING REMARK 

 After observing literature review we concluded that, 

 To find out the other option like substitute fuel that can 

be used and get energy from it.  

 For higher performance, engine must be modified.  

 From above review, researcher took various substitute 

fuel as a biodiesel mixture with diesel and optimize 

parameter which affect the performance of the engine. 

 The performance and emission features have been 

analyzed and compared to standard diesel fuel.  

IV. SCOPE OF THE WORK 

 Waste plastic pyrolysis oil can be used directly as a 

working fluid in Diesel Engine. 

 It can be checked for better performance of diesel 

engine with or without changing the other performance 

parameters of engine. 

 By changing the parameter and different blend 

proportions it can be used for finding best optimized 

result by using waste plastic pyrolysis oil blend in CI 

engine. 

 By using blending of more than one alternative fuel can 

be also useful in CI engine for finding out the optimized 

results. 

 Engine can be used with this blend with some additives 

for much improved performance characteristics. 
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