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Abstract 

Balakhani light oil has a special place among the unique oils of 

Azerbaijan. The fraction of Balakhani light oil boiling at 68-350C 

contains 24.747% of paraffin hydrocarbons most of which consists of n-

alkanes (18.307%). The fraction of this oil boiling at 350-580C contains 

36.666% of alkanes most of which consists of 31.183% of n-alkanes in the 

fraction. This oil contains 60.623% of naphthenic hydrocarbons in the 

fraction boiling at 68-350
o
C and 49.739% in the fraction boiling at 350-

580
o
C, which has a positive effect on the quality of petroleum products 

based on them. The fraction of Balakhani oily petroleum boiling at 68-

350
o
C contains 37.78% of monocyclic naphthenic hydrocarbons and 

17.72% of bicycloalkanes. The fraction boiling at 350-580C contains 

8.847% of monocyclic naphthenic hydrocarbons and 17.72% of 

bicycloalkanes. The presence of 10.623% and 34.119% tri-, tetra- and 

pentacyclic naphthenic hydrocarbons in the fractions of Balakhani oils 

boiling in the range of 68-350
o
C and 350-580

o
C, respectively, ensures 

their high biological activity. In general, the low content of aromatic 

hydrocarbons (only 11,980%) shows the advantage of this oil as a raw 

material 

 Keywords:    unique Azerbaijani oils, Balakhani light oil, medical  oil, mass spectra, multi-ring 
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In general, Baku oils are mainly naphthenic oils and therefore they are considered suitable 

raw materials for the production of various petroleum products [1-3]. Azerbaijan also has such 

unique oils that are valuable not only technically but also medically [4-10]. The low sulphur 

content of Baku oil also makes them a valuable raw material. One of such oils is Balakhani light 

oil [10]. 

We have studied a sample of this oil in order to obtain a medical oil based on it. 

The density of crude oil was determined by the test method ASTM D-1298 and is 

886.5 kg/m
3
. 

The amount of water in the sample was determined by the method ASTM D-4006 and is 

0.1%. 

The Balakhani light oil sample was removed from the device PILODIST PD 

100CC/200CC and divided into three fractions: 

1) 68-350
o
C (AET) 
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2) fraction boiling at 350-580
o
C (AET)  

3) residue > 350
o
C (AET) 

(AET) - means the temperature equivalent to atmospheric pressure.  

 Results of the analysis of the first fraction (68-350
o
C) separated from Balakhani light oil (% 

mas.)  

1) Alkanes: 

including: 

n-alkanes 

iso alkanes 

24.747  

 

18.307 

6.44 

2) Cyclo alkanes 

including 

Monocyclo alkanes 

Bicyclic alkanes 

Tricyclo alkanes 

Tetracyclo alkanes 

Pentacyclo alkanes 

60.623  

 

32.78 

17.72 

0.135 

6.528 

3.96 

3) Aromatic hydrocarbons 

including: 

Benzene series aromatic hydrocarbons 

Naphthalene series aromatic hydro-

carbons 

Tricyclic aromatic hydrocarbons 

7.623  

 

0.922 

3.665 

 

3.036 

4) Different 3.792  

5) Unknowns 3.215  

Total 100.0  

As can be seen from the table, the first fraction obtained from the Balakhani light oil 

sample contains less alkanes and aromatic hydrocarbons and more naphthenic hydrocarbons. 

Most alkanes are iso-alkanes with a normal structure (18.307%) and about 2.843 times 

less. As for naphthenic hydrocarbons, they are mainly mono- and bicyclic naphthenic 

hydrocarbons (32.78% and 17.22%, respectively). 

Interestingly, tricyclics were the lowest among naphthenic hydrocarbons, at only 0.135%, 

while tetra and penta cyclic naphthenes were significantly higher at 6.528% and 3.96%, 

respectively. 

As for aromatic hydrocarbons, the benzene series is the least hydrocarbons (0.922%), 

while the content of bi- and tricyclic aromatic hydrocarbons is approximately equal at 3.665 and 

3.036%, respectively. 
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 Results of the analysis of the fraction of Balakhani light oil boiling at 350-580
o
C (% mas.) 

1) Alkanes: 

including: 

n-alkanes 

iso alkanes 

36.666  

 

31.183 

5.483 

2) Cyclo alkanes 

including 

Monocyclo alkanes 

Bicyclic alkanes 

Tricyclo alkanes 

Tetracyclo alkanes 

Pentacyclo alkanes 

49.739  

 

8.847 

6.773 

1.265 

19.985 

12.869 

3) Aromatic hydrocarbons 

including: 

Monocyclic aromatic hydrocarbons 

Bicyclic aromatic hydrocarbons 

Tricyclic aromatic hydrocarbons 

4.357  

 

0.106 

0.043 

4.208 

4) Different 6.764  

5) Unknowns 2.474  

Total 100.0  

As can be seen from the table, the fraction contains 36.666% of paraffinic hydrocarbons, 

49.739% of naphthenic hydrocarbons and only 4.357% of aromatic hydrocarbons. As in the first 

fraction, in the second fraction there are more normal alkanes than iso alkanes, tetra- and 

pentacyclo alkanes more than mono-, bi- and cyclo alkanes. Note that the fractions were tested 

on a Agilent 7890B mass spectrometer: 

- the rate of temperature rise is increased from 5
o
C per minute to 290

o
C. 

- the volume of the test sample is 1 ml. 

- the test was performed in TIC (total ion current) mode. 

- test results are given in relative (%) units. 

In a mass spectrometer, the spectrum obtained for fraction 1 is given in Fig. 1 and the 

spectrum obtained for fraction 2 is given in Fig. 2. 
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Fig. 1. Mass spectrum of fraction of Balakhani light oil boiling at 68-350

o
C  

 
Fig. 2. Mass spectrum of fraction of Balakhani light oil boiling at 350-580

o
C 
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Conclusions 
1. The initial boiling temperature of Balakhani light oil is 68

o
C and the main component of the 

fraction boiling at 68-350
o
C consists of naphthenic hydrocarbons (60.623%). This fraction is 

dominated by monocycloalkanes and bicycloalkanes (32.78% and 17.22%, respectively). In 
this fraction, tetracyclo- and pentacycloalkanes are more abundant than tricycloalkanes 
(6.528%, 3.96% and 0.135%, respectively). 

2. In the fraction of Balakhani light oil boiling at 350-580
o
C, cycloalkanes - naphthenic 

hydrocarbons make up 49.739%, of which 19.985% and 12.869%, respectively, tetra- and 
pentacycloalkanes. 

3. The fraction boiling at 350-580
o
C contains only 4.357% of aromatic hydrocarbons.  
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