
v/^^^^^^u^^^%41v 

o b e i k a n d l . c o m



84 

7. CONCLUSIONS 

The vacuum residues represent the large portion of crude petroleum 
distillates, although they are of relatively little commercial value. Therefore it is 
necessary to know more details about the structural characterization of these 
fractions before any improved process routes for upgrading them. 

Two vacuum residues were delivered from two different petroleum 

refineries, one from Suez Petroleum Company, the second from Alexandria 

Petroleum Company. The two vacuum residues were analyzed in order to know 

how much they contain different constituents of aromatics, resins, asphaltenes and 

saturates. The data of analysis show the following: 

1- The two vacuum residues contain higher amounts of aromatics over both 

saturates and resins. These data was given after solvent extraction using 

three different solvents having different carbon number, two are pure 

aliphatic, namely n-pentane and n-Hexane, while the third is ethyl acetate. 

Because n-heptane and ethyl acetate were more efficient in the process of 

solvent extraction, the n-pentane was only used in the case of Alexandria 

vacuum residue. Whatever the solvent used, the order of the percentage of 

the three components was: Aromatics > Resins > Saturates. 

2- The vacuum residue from Suez company was found to have higher aromatic 

content than that present in the Alexandria vacuum residue, while 

Alexandria vacuum residue have higher percentage of both resins and 

saturates. 

3- The data also show that the vacuum residue from Alexandria company have 

higher asphaltene content than that present in Suez vacuum residue. 
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4- The separated Maltenes were subjected to column chromatography in order 

to separate the saturates (n-paraffins plus cyclo-paraffins) and aromatics 

(mono-, di-, and poly-aromatics). 

5- The separated saturates were then subjected to gas liquid chromatographic 

analysis to show how mush n-paraffins and cycloparaffins are contained in 

the saturate fraction separated from the Maltenes of each vacuum residue. 

The data of gas chromatography show that Maltenes separated from Suez 

and Alexandria residue using n-heptane have the greatest value of n-

paraffins. The data of gas chromatography also show that, although ethyl 

acetate is less efficient as a solvent for n-paraffins, it is more efficient than 

n-pentane which was used only as a solvent for Alexandria vacuum residue. 

6- The infrared absorption spectroscopy was used for the analysis of our 

studied residues and their solvent extracts. The data of the infrared studies 

showed that the two vacuum residues contain high amounts of aromatics. 

The mono aromatics represent the lowest constituent among the aromatics 

present, while the poly aromatic and di-aromatics are predominantly present 

and form the major constituent. 

7- Our data on the two vacuum residues showed that Suez vacuum residue 

contains total aromatics higher than that contained in Alexandria vacuum 

residue, it is about 1.5 times in Suez residue than that in Alexandria residue. 

In the same time the di-aromatics and poly aromatics are approximately the 

same in both Suez and Alexandria vacuum residues, but the mono aromatics 

in the Suez vacuum residue is approximately double that present in 

Alexandria vacuum residue. On the other hand the di aromatics and poly 

aromatics in the Suez vacuum residue, each of them is approximately 1.5 

times than that in Alexandria vacuum residue. The infrared of the separated 

saturates confirm the contamination of some traces of aromatics 
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8- The data of the ultraviolet studies of the separated aromatics and their 

constituents of mono-, di-, and poly-aromatics show that the alumina column 

chromatography, even it is a usual method for separating such components, 

but some of the di-aromatics and polyaromatics are usually contaminate the 

monoaromatics fraction. 

9- The elemental distribution of sulfur, nitrogen, vanadium and nickel show 

that, as a whole, the weight percent of the nonmetals sulfur and nitrogen in 

Alexandria vacuum residue is higher than that in Suez vacuum residue. 

These percentage are 3.09 wt % sulfur and 0.65 wt % nitrogen in Alexandria 

vacuum residue, while the corresponding values in Suez vacuum residue are 

2.89 wt % sulfur and 0.44 wt % nitrogen. On the other hand, the percentages 

of the metallic constituents of vanadium and nickel in the Suez vacuum 

residue are than those present in Alexandria vacuum residue. Always the 

vanadium content in the two residues is higher than nickel content. The 

nickel contents are 113.45 ppm and 89.94 ppm in Suez and Alexandria 

vacuum residues respectively, while the corresponding values of vanadium 

content in the two residues are 145.23 ppm in Suez residue and 118.23 ppm 

in Alexandria residue. 

Finally, from our study, and from the data obtained, we can conclude that 

the two vacuum residues can be easily upgraded in order to obtain useful products. 

The vacuum residue from Suez, as it contains higher amounts of heavy metals, it 

affect the catalytic upgrading because the heavy metals chelates cause poisoning 

and fouling the catalyst and corrode the equipments and parts of the catalytic 

plants. 

From our study, we can also conclude that ethyl acetate is highly efficient as 

a solvent extractor for the vacuum residues than both n-pentane and n-heptane. 

This is fully agreed with data given in the literatures. 
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It was stated and concluded that the product yield depends on the 

constituents of the feedstock. They found that most of the gasoline yield originate 

from the saturate constituent of the vacuum residue while the aromatic constituent 

contributes to gasoline and diesel yield. Therefore, we can conclude that the 

vacuum residue of Alexandria may be suitable for the production gasoline when 

upgraded while the residue of Suez is more suitable for the production of much 

quantities of diesel fuel over gasoline. This is because the vacuum residue from 

Suez contains higher amounts of aromatic that contained in Alexandria vacuum 

residue which contains approximately double saturate fraction as more as that in 

Suez. 
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