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Abstract:  

Plastic is a vital piece of our everyday life. Its generation and utilization has been rising quickly because 

of its extensive variety of uses. Plastic waste has turned into a noteworthy component in junk. 

Notwithstanding, in light of the fact that the vast majority of the most plastic waste does not decay 

normally in junk dumps and makes harmful smoke in the wake of blazing, it is not environmentally cordial 

and causes intense ecological issue. Because of its non-biodegradable nature it can't be effectively 

arranged off .A contrast with generation of plastic just 60% plastic has been reused and staying 40% 

plastic has stayed as it is in an environment. So in this paper, we have concentrated on legitimate 

utilization of this plastic waste in which we can separate fuel oil from metropolitan waste plastic by 

utilizing pyrolysis process at temperature 3500c-6000c In this paper, we have done correlation between 

two routines for fuel extraction one is Thermal breaking and other is Catalytic splitting .We have to look at 

the outcome acquire from both splitting. In the reactant splitting we have used Aluminum silicate as an 

impetus. Likewise, we have taken a test like blaze point, pour point, viscosity, density of both energizes oils 

got. 

Keywords:-Fuel oil;Catalytic cracking; Thermal Cracking; Municipal waste plastic; Aluminium silicate; 

Pyrolysis. 

I.Introduction 

The disposal of waste plastic a major environment problem all over the world. due to excessive 

amount of waste plastic and its high cost of disposal some countries resort to unsystematic dumping of the 

waste plastic. Plastics were first invented in 1860, but have only been widely used in the last 30 years. 

Plastics are made up of long chain of molecules called polymers. Polymers are made when naturally 

occurring substances such as crude oil or petroleum are transformed into other substances with completely 

different properties. Plastics have become an indispensable part in today’s world, due to their lightweight, 

durability, energy efficiency, coupled with a faster rate of production and design flexibility, these plastics 

are employed in entire gamut of industrial and domestic areas hence plastics have become essential 

materials and their applications in the industrial field are continually increasing. Worldwide plastics 

production increases 80 million tons every year. Plastic production has increased by more than 500% over 

the past 30 years. Per capita consumption of plastics will increase by more than 50% during the next 

decades. Waste plastics are one of the most promising resources for fuel production because of its high 

heat of combustion and due to the increasing availability in local communities. Waste plastics are one of 

the most promising resources for fuel production because of its high heat of combustion and due to the 

increasing availability in local communities. and as compare to production of plastic 60% plastic is 

recycled ,40% plastic is remains as it is so pyrolysis of plastic is one of the best option to convert this 40% 

plastic in the useful product.In this paper we focus on the production reaction of fuel oil from plastic and 

we have compare two methods catalytic cracking and thermal cracking. And also check the properties of 

fuel oil which is obtain from municipal waste plastic. And the proper plastic waste management is seen. 

 

 



 

International Journal of Research 
ISSN: 2348-6848 Vol-3, Special Issue-3 

International Conference on Research and Recent Trends in 
Engineering and Technology. (ICRRTET) 

Held on 27
th
 January 2016 organized by Sai Polytechnic College, Kinhi 

Jawade, Yavatmal, Maharastra, India. 

 

 

Papers presented in ICRRTET Conference can be accessed from 
http://edupediapublications.org/journals/index.php/IJR/issue/archive  
P a g e  | 38 

 

II Material and method 

1.Raw material  

 In this study we utilize city waste plastic as a crude material which gather from the closest civil. 

Be that as it may, this city waste contains all kind of plastic such as Low thickness polyethylene, high 

thickness polyethylene, polyvinyl chloride, polypropelene, polyterephthalate and so forth and bunches of 

debasements. For this paper we take just low thickness polyethylene. 

 
Fig.1 Waste low density plastic 

2.Catalyst 

For the transformation of plastic into fuel we can utilize corrosive impetus furthermore essential impetus. 

In this study we utilize Aluminum silicate as an impetus which is corrosive impetus in nature. We utilize 

Aluminum silicate as an impetus in light of its accessibility. It effectively accessible in minimal effort, it 

has a vital property to give high transformation of fuel. 

 
Fig.2 Aluminium silicate catalyst 

 

3.Method 

    Pyrolysis: 

1. Pyrolysis of waste plastic is a temperate strategy to tackle waste plastic issue and to create quality 

fluid fuel which can have comparable properties to the usually utilized petroleum fuels.Pyrolysis 

is a procedure of warm debasement of a material without oxygen.It is an endothermic response 

which requires a data of vitality that is regularly connected in a roundabout way through the 

dividers of the reactor in which the waste material is bolstered into.Plastic waste is consistently 

treated in a barrel shaped load and the pyrolytic gasses consolidated in an exceptionally planned 

condenser framework to yield a hydrocarbon distillate including straight and spread chain 

aliphatic, cyclic aliphatic and fragrant hydrocarbons. We completed pyrolysis in taking after way,     

            

 Thermal Cracking:  
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 Warm breaking or Pyrolysis, includes the corruption of the polymeric materials by warming 

without oxygen. The procedure is typically directed at temperatures between 350 °C and 900 °C and 

results in the development of a carbonized scorch (strong buildups) and an unpredictable portion that might 

be isolated into condensable hydrocarbon oil comprising of paraffins, isoparaffins, olefins, naphthenes and 

aromatics, and a noncondensable high calorific worth gas 

      2. Catalytic Cracking 

In this technique a suitable impetus is utilized to complete the breaking response. The vicinity of impetus 

brings down the response temperature and time. What's more, reactant corruption yields a much smaller 

item circulation of carbon particle number with a crest at lighter hydrocarbons and happens at extensively 

bring down temperatures. 

4.Process description   

To begin with we gather the city waste plastic from the closest metropolitan. Metropolitan waste plastic 

contains all kind of plastic with the loads of pollutions such as mud and strong particles of different 

material so we isolate out this plastic into different sorts of plastic such as high thickness, plastic low 

thickness plastic and so forth in this study we utilize just low thickness plastic which is independent out 

from the city plastic waste. At that point wash this waste with a water then dry it by utilizing the hot air 

dryer, then weight this plastic, we take 1kg plastic by weight for the procedure this 1kg plastic was 

nourished to reactor ,trial set up is appeared in the fig. it was completely close framework. For this trial 

reason required adornments and materials, for example, reactor, buildup unit, fluid fuel accumulation tank, 

fuel decontamination gadget, dregs compartment, last fuel gathering tank, deposit accumulation holder, 

light gas cleaning gadget, two sorts of fluid arrangement [0.25 (N) NaHCO3, 0.25 (N) AgNO3], refined 

water, little pump and Teflon Bag. Every single little part were associated one end to another end and 

association was fixing enough to avert gas spill. LDPE waste plastic to fuel creation, beginning 

temperature was 150 ºC and completed temperature was 550 ºC. By utilizing temperature controller 

temperature can screen increment and reduction temperature profile into the craving generation process. 

After this warm breaking we did the same procedure for the synergist splitting in which we utilize reactant 

reactor. The impetus proportion use of this procedure is 1:4 with a plastic. The different results got from 

the both procedures is incorporated into under neat. 
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   4. Result 

1. Effect of temperature with respect to time without catalyst 

 

Temperature in 
0
C Time required to obtained product ( in min) 

300-350                                       77 

350-400 60 

400-450 47 

450-500 39 

500-550 32 

           

2.Effect of temperature with respect to time with catalyst 
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5. Conclusion 

From the above results we can perceive how we 

can utilize the low thickness plastic to change over 

into fuel oil.as contrast with warm splitting most 

noteworthy yield transformation is gotten in the 

synergist breaking. We acquired 77% yield in 

synergist splitting which is more than warm 

breaking though in warm splitting we got 69% 

yield. The undertaking is mechanically and 

monetarily suitable. There is no shortage for 

plastic squanders as the plastic waste era has as of 

now turned into a propensity for our general 

public. It is reason that by utilizing aluminum 

silicate as an impetus we got high change of low 

thickness polyethylene into fuel oil End item 

comprises of 95% of fuel and gas blend and rest 

5% comprises of strong carbon deposit. Further, it 

is inferred that, Engine could keep running with 

100% waste plastic oil. Motor filled with waste 

plastic oil shows higher warm productivity up to 

75% of the appraised power. The fumes, gas 

temperature of plastic oil is higher than diesel. 

Unburned hydrocarbon discharge is higher by 

around 15% than that of diesel; with the hindered 

infusion timing it can be decreased. 
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