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Diesel Fuel from Plastic Waste
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The developing of alternative fuel has been investigated in the past
decade due to the fast depletion of fossil fuels [1]. The aim of these
technologies is to recover energy from waste materials, including
materials that are not biodegradable, such as biomass, municipal solid
wastes, agricultural wastes and as high energy density materials such as
rubber and plastics [2].

Plastic are non-degradable polymers which contain catbon,
hydrogen and others elements (chlorine, nitrogen, etc.). Due to its non-
biodegradable nature, this compound contributes significantly to the
problem of waste management.

There are different environmentally friendly ways of recycling
plastic waste compared with incineration and disposal in landfills.
ASTM D7209-06 indicates that the plastics can be recycled using four
types of methods according to the final result, one of them being the
chemical recycling. In this method, chemical degradation leads to
production of liquid fuels and chemicals with high added value from
waste plastic fragments or segregated. One of this method is pyrolysis.

Pyrolysis is the thermal decomposition of long chained
hydrocarbon compounds into smaller ones in absence of oxygen at
temperatures above 500°C generating gaseous and liquid products
[3]. To complete the reaction at this temperature is necessary to use
a catalyst. The obtained oil may be used directly as a fuel and the
gases (composed of C1-C4 hydrocarbons and hydrogen) act as fuel to
provide the heat for the pyrolysis process. Furthermore, the inorganic
part of the plastic remains practically unchanged in the solid fraction
enabling their separation and recovery for subsequent reuse, as carbon
black or upgraded to produce an activated carbon [3]. Taking into
account that it is possible to obtain an alternative fuel which can be
used in engines without any modification, the pyrolysis could be an

attractive alternative technique for waste plastics recycling [4].

The properties of the diesel fuel obtained by pyrolysis has been
studied by many authors [5], being suitable to be used in vehicle engine
[6] although the performance and emission characteristics were much
inferior to diesel fuel [7]. On the other hand, it has been demonstrated
that diesel obtained by this method is free of lead, sulphur or nitrogen
and the quality of the obtained fuel is comparable with the values of the
regular diesel [8].

Finally, it could be concluded that it is possible to obtain diesel fuel
from plastic waste and the pyrolysis oil could be used as an alternative
fuel for diesel engines in the future, having two benefits: to recover
energy from waste and reduce the environmental problems caused by
this waste.

References

1 Kumaravel ST, Murugesan A, Kumaravel A (2016) Tyre pyrolysis oil as an
alternative fuel for diesel engines — A review. Renew Sust Energ Rev 60: 1678-
1685.

2. Wang H, Xu H, Xuan X (2009) Review of waste tire reuse and recycling in china
— current situation problems and countermeasure. Nat Sci 2: 31-39.

3. Williams PT (2013) Pyrolysis of waste tyres: a review. Waste Manage 33: 1714-
1728.

4. Almeida D, Marques MF (2016) Thermal and catalytic pyrolysis of plastic
waste. Polimeros 26: 44-51.

5. Murugan S, Ramaswamy MC, Nagarajan G (2009) Assessment of pyrolysis
oil as an energy source for diesel engines. Fuel Process Technol 90:67-74.

6. Murugan S, Ramaswamy MC, Nagarajan G (2008) The use of tyre pyrolysis oil
in diesel engines. Waste Manage 28: 2743-2749.

7. Viswanath KK, Vijayabalan P (2015) A detailed study of combustion
characteristics of a DI diesel engine using waste plastic oil and its blends.
Energy Convers Manage 105: 951-956.

8 Kaimal VK, Vijayabalan P (2016) A study on synthesis of energy fuel from
waste plastic and assessment of its potential as an alternative fuel for diesel
engines. Waste Manage 51: 91-96.

*Corresponding author: Maceiras R, Defense University Center, Escuela
Naval Militar, Plaza de Espafia 2, 36920 Marin, Spain, Tel: +34986804933; E-mail:
rmaceiras@uvigo.es

Received Apr 10, 2020; Accepted Apr 16, 2020; Published Apr 19, 2020

Citation: Maceiras R (2016) Diesel Fuel from Plastic Waste. Pharm Anal Chem
Open Access 2: €105. doi:10.4172/2471-2698.1000e106

Copyright: © 2016 Maceiras R. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Pharm Anal Chem Open Access
ISSN: 2471-2698 PACO, an open access journal

Volume 5 ¢ Issue 1 * 1000e106


http://www.sciencedirect.com/science/article/pii/S1364032116002707
http://www.sciencedirect.com/science/article/pii/S1364032116002707
http://www.sciencedirect.com/science/article/pii/S1364032116002707
http://www.sciencedirect.com/science/article/pii/S1364032116002707
http://www.sciencedirect.com/science/article/pii/S1364032116002707
http://cscanada.net/index.php/ans/article/viewFile/j.ans.1715787020090201.005/18
http://cscanada.net/index.php/ans/article/viewFile/j.ans.1715787020090201.005/18
http://www.sciencedirect.com/science/article/pii/S0956053X13002122
http://www.sciencedirect.com/science/article/pii/S0956053X13002122
http://www.sciencedirect.com/science/article/pii/S0956053X13002122
http://www.sciencedirect.com/science/article/pii/S0378382008001999
http://www.sciencedirect.com/science/article/pii/S0378382008001999
http://www.sciencedirect.com/science/article/pii/S0378382008001999
http://www.sciencedirect.com/science/article/pii/S0956053X08001128
http://www.sciencedirect.com/science/article/pii/S0956053X08001128
http://www.sciencedirect.com/science/article/pii/S0956053X08001128
http://www.sciencedirect.com/science/article/pii/S0196890415007979
http://www.sciencedirect.com/science/article/pii/S0196890415007979
http://www.sciencedirect.com/science/article/pii/S0196890415007979
http://www.sciencedirect.com/science/article/pii/S0196890415007979
http://www.sciencedirect.com/science/article/pii/S0196890415007979
http://www.sciencedirect.com/science/article/pii/S0956053X16300897
http://www.sciencedirect.com/science/article/pii/S0956053X16300897
http://www.sciencedirect.com/science/article/pii/S0956053X16300897
http://www.sciencedirect.com/science/article/pii/S0956053X16300897
http://www.sciencedirect.com/science/article/pii/S0956053X16300897
mailto:rmaceiras@uvigo.es

