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Basic elemental composition of crude oil, which typically exhibits little variation 
from source to source

Ref.: https://www.sciencedirect.com/topics/chemistry/petroleum

Petroleum is composed primarily of hydrocarbons, although hydrocarbon derivatives 
containing oxygen, nitrogen, or sulfur are also present. Additionally, some metals are present 
at trace levels. Different sources of petroleum exhibit different compositions, however the 
major hydrocarbon classes (alkanes [paraffins], cycloalkanes [naphthenes], and aromatics) are 
found in all sources of crude oil. Although the composition of crude oil varies from location to 
location, and even within a single well

https://www.sciencedirect.com/topics/chemistry/cycloalkane


Ref.: https://images.app.goo.gl/88kNf7CaG8p1VSgk7



Composition of Crude Oil



Principle of Distillation

Ref. : www.google.com





Refining Process

Ref.: https://images.app.goo.gl/kXdvbnoQ4DRV7jDg6



Uses of the Petroleum Compound extracted from 
Crude Oil



Notice the double bond formed

Cracking

Cracking involves longer chain hydrocarbons being broken up into shorter 
chain hydrocarbon.







Thermal Cracking

Free Radical formed

Catalytic Cracking Thermal Cracking 



Thermal Cracking vs Catalytic Cracking  



Fractional Distillation Vs Cracking



Reforming of Petroleum



Why we reform the petrol and Diesel

Mechanism of Reform Process

N-Octane

2,2,4-Trimethyl Pentane

SiO2



Reforming Processes





Catalytic Reforming

Deduce the equation for the conversion of
heptane (C7H16) to methylbenzene (C6H5CH3).



Catalytic Cracking Vs Catalytic Reforming



Synthetic Fuel Definitions

Synthetic Feed Stocks

Any feedstock not produced from conventional crude petroleum

Synthetic Fuels

A generic name given to hydrocarbon fuels produced from natural 
gas, coal or biomass

Recourses can be any burnable material:

Coal
Biomass
Natural gas



Necessity of Synthetic Fuels ][
5 Reasons for continued production and improvement of synthetic 
fuels.

❑World has a finite supply of conventional crude oil.

❑India’s demand for crude oil is steadily increasing.

❑The world jet fuel market is decreasing.

❑Natural Security and energy independence.

❑Synthetic Fuel help India to reduce dependency on foreign oil.



CO2

Fuel from Waste Material



Pyrolysis Process of generating fuel oil from the waste 
plastics



What is a clean fuel?

A Clean fuel is one which
❖When used, does not produce a polluting by product

❖When processed, does not produce a polluting by product

❖When processed or used, the by products are considered harmless

Examples of clean fuels include
▪Hydrogen, in which its use produces waste water
▪Solar Power, in which its use produces excess heat
▪Hydropower, where the use has no by products
▪Wind power, where the use has no by products



Benefits of Clean Fuels





Packaging & Films

Adhesives & Sealants

Paint & Coatings

Construction & Cements

Textiles & Paper

Others

Global Vinyl Acetate Resin Applications, 
2019









Propylene Oxide Synthesis



Propylene Oxide Synthesis



Uses of Propylene Oxide ][



Isoprene is a medium-value biochemical that is produced through steam cracking of

oil. It is actually an important by-product of ethylene production and is almost entirely used
for production of a synthetic substitute for natural rubber. It is also naturally produced by
many plants as a heat stress response, where it was shown to increase the stability of
photosynthetic membranes at high temperatures (Sharkey et al., 2001). It can represent as
much as 2% of all carbon fixed by oak leaves at a temperature of 30 °C

https://www.sciencedirect.com/topics/chemical-engineering/isoprene


Uses of Isoprene



Uses of PolyIsoprene ]
[



BUTADIENE





TOLUENE
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