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Introduction: 

Petroleum Chemistry is a special field of general chemistry. The practitioner is 

primarily a chemist and must be trained in the same way and work with the 

same method as his/her colleagues who specialize in other areas of chemistry. If 

we are to follow this, it is not possible to discuss the development of petroleum 

chemistry without treating the development of general chemistry 

simultaneously. 
 
The concept of Petroleum Chemistry has various meanings to people in 

different fields. The main concern of Petroleum Chemistry is with the petroleum 

engineers, with petroleum occupation, and with problems associated with 

petroleum production. Petroleum Chemistry is a discipline which studies the 

various problems associated with petroleum production. The purpose 

underlying the study of Petroleum Chemistry is to develop greater and better 

ways of solving associated problems with production of petroleum products. 

 

 



Objective:  

 

Introduction to Petroleum Chemistry is a course that intends to provide the 

concept of the discipline and is concerned with basic processes and the entire 

system of petroleum generation, extraction and purification. Upon completing 

this course, you will be equipped with the basic knowledge of crude oil and 

natural gas, generation, distribution and purification. In addition, you will be 

able to answer the following type of questions: 

 

a) What is crude oil? What is 

natural gas?  
b) Of what importance is crude oil and natural gas to national 

development?  
c) Define the term crude oil. Define 

natural gas.  
d) Discuss the different stages of petroleum generation. Define 

the term organic matter, and source rock.  
e) Discuss the role of photosynthesis in crude oil generation. What 

is diagenesis, catagenesis and metagenesis? 

 

 

 

UNIT 1 ORIGIN OF CRUDE OIL 

 

1. Introduction  

This unit will explain petroleum and its origin. It will also introduce 

you to generation of petroleum (crude oil) and the link between crude 

oil and photosynthesis. In addition, the importance of carbon cycle in 

maintaining the carbon balance 

 

2. Main Content  

a) Definition of Crude Oil  

b) Generation of Petroleum (Crude Oil)  

c) Production and Accumulation of Organic Matter  

d) Organic Source Materials 

e) Photosynthesis: the Basis for Mass Production of 

Organic Matter  

f) Carbon cycle 

 



             

UNIT 2 FATE OF ORGANIC MATTER IN SEDIMENTARY 

BASINS 

 

1.0 Introduction 

 This unit will discuss the transformation of organic matter deposited in 
sediments. It will also discuss the various geological boundary conditions 
controlling the accumulations of organic in sediments. 
 
Furthermore, it will discuss the physicochemical transformation of organic 

matter in sediments, and will also discuss factors that determine the variation of 

sediments. A general scheme of evolution of organic matter from time of 

deposition in sediments will also be examine. In order to understand the 

discussion the following stages of evolution: diagenesis, catagenesis, 

metagenesis and metamorphism will be considered. 

 

Main Content  

2.0 Accumulation of Organic Matter  

2.1 Diagenesis  

2.2 Catagenesis  

2.3 Metagenesis  

2.4 Transformation of Organic Matter  

2.5 From Kerogen to Petroleum  

 

 

UNIT 3 COMPOSITION, PROPERTIES AND 

CLASSIFICATION OF CRUDE OIL 
 
1.0 Introduction  
 The exact nature of crude oil varies, quite widely, from oil field to oil field but, 
on average, it has a hydrogen content of about 12% by weight and a carbon 

content approaching 88% by weight. The remainder is mainly sulphur and 
nitrogen. In most cases there are hundreds of different chemical compounds in a 

sample of crude oil, but they nearly all have the common property of containing 
only carbon and hydrogen. This unit examines the composition of crude oil, its 

properties which distinguish it from natural gas. The different classification of 
crude oil will also be examined. 

  
Main Content  

a. Composition of Crude Oil   
b. Hydrocarbon Compounds   

i. Alkanes (Paraffins)  



ii. Cycloparaffins (Naphthenic)   
iii. Aromatic Compounds  
iv. Non-hydrocarbon Compounds   
v. Sulphur Compounds   

vi. Nitrogen Compounds  
vii. Oxygen Compounds   

viii. Metallic Compounds  
c. Properties of Crude Oil   

i. Density, Specific Gravity and API Gravity  
ii. Salt Content   

iii. Sulphur Content   
iv. Pour Content  

v. Ash Content   
d. Crude Oil Classification  

i. Paraffinic Class   
ii. Paraffinic-naphthenic Class   

iii. Naphthenic Class   
iv. Aromatic Intermediate   
v. Aromatic-Asphaltic and Aromatic Naphthenic  

4.0 Conclusion  

 

 

 

 

 

UNIT 4 NATURAL GAS ORIGIN, TRANSPORTATION AND USES 
 
1.0 Introduction  

Natural Gas is a vital component of the world's supply of energy. It is one of the 

cleanest, safest, and most useful of all energy sources. Despite its importance, 

however, there are many misconceptions about natural gas. Thus, in this unit, 

we shall discuss the historical aspect of natural gas, its formation, the various 

types of natural gas which includes deep natural gas, natural gas underneath the 

surface of the earth, tight natural gas, shale gas, coal bed gas, off shore gas, 

methane hydrate and other forms of gas. 

 

  
Main Content  

                                                                                                                                                             
i. Stranded Gas Reserve   

ii. Economically -Stranded Gas  

iii. Physically Stranded Gas   



iv. Examples of Stranded Gas   
4.0 Conclusion  

 

 

 

UNIT 5 BASIC PETROLEUM REFINING 
 
1.0 Introduction 

 Crude oil as it is found in nature consists of complex mixtures of compounds 

containing hydrogen and carbon (hydrocarbons). In addition to the 

hydrocarbons, compounds of sulphur, nitrogen and oxygen are present in small 

amounts. Furthermore, there are usually traces of vanadium, nickel, chlorine 

and arsenic. These compounds are harmful unless they are removed from crude 

oil by refining. In this unit, we shall discuss the various methods of refining 

crude oil. These include fractional distillation, vacuum distillation and other 

methods such as solvent extraction, absorption, thermal diffusion, 

crystallisation, absorption and stripping. 

  
2.0 Objectives  
3.0 Main Content   

3.1 Historical Aspect   
3.2 Separation into Components  

3.2.1 Fractional Distillation and Vacuum Distillation   
3.2.2 Absorption and Stripping  
3.2.3 Solvent Extraction and Adsorption   
3.2.4 Thermal Diffusion and Crystallisation  

3.3 Alteration of Molecular Structure   
3.4 Cracking   

3.4.1 Thermal Cracking and Reforming  

3.4.2 Hydrocracking   
3.4.3 Catalytic Cracking  

3.5 Fluid Catalytic Cracking   
3.5.1 Reactor and Regenerator  
3.5.2 Distillation Column   
3.5.3 Regenerator Flue Gas   
3.5.4 Catalysts  

4.0 Conclusion  

 

 

 

 

 



Assessment   

Midterm: 

Two Midterm exams for theoretical: 2×15% 

Homework and Quizzes: 10%  

                                                 Total mark: 40% 

Final Exam: 

One final written exam for theoretical: 60% 

                                                                                    Total Mark: 60% 
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