
 

CONTENTS 

AIM OF THE WORK  I 

SUMMARY Ii 

1. INTRODUCTION 1 

    1.1. Petroleum Refining 2 

2. LITERATURE SURRVEY 4 

2.1. Composition of Heavy Residues 6 

2.2.Characterization of Asphaltenes Molecular Structure 7 

2.3. Spectroscopy 16 

2.4.Upgrading Of Heavy Residues  19 

2.5.Structure of Asphaltene Molecule 22 

3.RESULTS AND DISCUSSIONS 23 

3.1.Physico-chemical Properties of the Residues and their Constituents  23 

3.2.Composition of the  Studied Vacuum Residues         24 

3.3.Gas Chromatographic Analysis of the Separated Saturates 25 

3.4.Infrared Studies 26 

3.5.Ultraviolet Studies 31 

3.6.Elemental Distribution 33 

4.TABLES (33-52) 

5.FIGURES (53-78) 

6.EXPERIMENTAL 79 

6.1. Determination of Physico-chemical Properties of the Residues and   

       their constituents 

 

80 

      6.1.1-Density 80 

      6.1.2.Kinematic viscosity 80 

     6.1.3.Pour point 80 

     6.1.4.Sulphur content 80 

     6.1.5.Nitrogen content 81 

     6.1.6.Carbon residue content 81 



 

     6.1.7.Wax content 81 

     6.1.8.Ash content 81 

     6.1.9.Determination of nickel and vanadium 81 

6.2. Fractionation of the Residues into their Constituents 82 

     6.2.1.Separation of  the Asphaltenes and Maltenes 82 

     6.2.2. Separation of the Maltenes into Saturates, Aromatics and Resins  

                by Alumina Column Chromatography   

 

82 

      6.2.3.Separation of the Aromatics into Mono-, Di-, and Polyaromatics  

                by Silica Gel Column Chromatography  

 

83 

7.CONCLUSIONS 84 

8. REFERENCES 88 

ARABIC SUMMARY  

 


