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• Introduction to crude oil.

• Composition and classification of 
crude oil. 

•Testing and evaluation of crude oil. 

• Pretreatment and distillation of 
crude oil. 

• Products from crude oil. 



INTRODUCTION
Petroleum is a Latin word and is considered as made up of
petra meaning rock and oleum meaning oil.

Crude oil or Petroleum is a naturally occurring, flammable
liquid “brown to black with an unpleasant smell” consisting
of a complex mixture of hydrocarbons (gas, Liquid, and
solid) mixed with variable amounts of sulfur, nitrogen,
oxygen compounds, and trace amounts of metals such as
iron, nickel, copper and vanadium. It is often referred to as
the “black gold”.



Crude oils are principally found in oil reservoirs 
associated with sedimentary rocks beneath the 
earth’s surface. 

Reservoir

Earths surface



Origin of Petroleum

There are two theories that support the origin of
petroleum. First, the biogenic theory, which implies
that petroleum made by the fossils of animals and
plants from thousands years ago. Many geologists
believe that petroleum is created by the remains of
plants and animals that slowly decay under layers
of rock. Second, the a biogenic theory which
implies that carbon was present before human life
on Earth. The discovery of methane supports the a
biogenic theory strongly.



1-A BIOGENIC ORIGIN:
A- Marcellin Berthelot:
In 1866, Berthelot considered that acetylene was the 
basic material. Large quantities of acetylene were 
assumed to be produced by the reaction of water 
with carbides which, themselves, were formed by 
the reaction of alkali metals with carbonates. The 
conversion of acetylene to petroleum was 
accomplished at an elevated temperature and 
pressure.



B- Dmitri Mendele'ev:
In 1902, Dmitri Mendele'ev proposed that the 
action of dilute acids or hot water on mixed iron 
and manganese carbides produces a mixture of 
hydrocarbons from which petroleum evolved, 
described another theory in which acetylene is 
considered to be the basic material:



2-BIOGENIC ORIGIN:
In 1911, Engler was the first author to postulate that an 
organic substance other than coal was the source material 
of petroleum; he invoked the concept of three separate 
development stages. 
First Stage: Animal and vegetable deposit accumulate on 
the bottom of inland seas and are then decomposed by 
bacteria; the carbohydrates and the bulk of the protein are 
converted into water-soluble material or gases and thus 
removed from the site. The fats, waxes, and other fat-
soluble and stable materials (resins, cholesterol, and others) 
remain.



Second stage: High temperatures and pressures cause 
carbon dioxide to evolve from compounds containing 
a carboxyl group, and water is produced from the 
hydroxy-acids and alcohols to leave a bituminous 
residue. 
Continued application of the heat and pressure 
causes light cracking, producing a liquid product with 
a high olefin content(protopetroleum). 



Third stage: The unsaturated components of the 
protopetroleum are polymerized under the influence 
of contact catalysts and thus the polyolefins are 
converted into paraffins and/or cycloparaffins
(naphthenes).

Aromatics were presumed to be formed either 
directly during cracking, by cyclization through 
condensation reactions, or even during the 
decomposition of protein. 



Petroleum Industry

The petroleum industry includes the global processes
of exploration, extraction, refining, transporting
(pipeline, oil tanker/barge, truck, and rail), and
marketing petroleum products. The industry is usually
divided into three major components: upstream,
midstream, and downstream.



Petroleum Industry

Upstream: usually includes exploration,
development, and production of crude oil and
natural gas.

Midstream: activities can include processing,
storage, and transportation of crude oils and
natural gas.

Downstream: activities usually include refining/
hydrocarbon processing, marketing, and
distribution.



• Introduction to crude oil. 
• Composition and classification of 
crude oil. 
•Testing and evaluation of crude oil. 
• Pretreatment and distillation of crude 
oil. 
• Products from crude oil. 



Composition of crude oil

The hydrocarbons in crude oil are mostly alkanes, 
cycloalkanes and aromatic hydrocarbons while the 
other organic compounds contain nitrogen, oxygen 
and sulfur, and trace amounts of metals such as iron, 
nickel, copper and vanadium.



Chemical composition of crude oil:

1.1. A-Alkanes (Paraffins):
Normal alkanes (n-paraffins: are straight-chain 
hydrocarbons having no branches) are saturated 
hydrocarbons having the general formula CnH2n+2. 
Methane, ethane, propane, and butane are 
gaseous hydrocarbons.
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