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All experiments were carried out at room tem-
perature. The result of our research is presented in 
Table 2

Substances such as acetic acid, alcohol and hy-
drogen peroxide were given colorless homogeneous 
solutions after mixing. In the case of sunflower and 
kerosene , two - phase systems were obtained.

A similar experiment with solids gave a homo-
geneous solution with substances such as sodium 
chloride, boric acid, sodium bicarbonate, copper 
sulfate.

CONCLUSION
In the results of the study, we see that substanc-

es such as Аcetic acid, Alcohol, Hydrogen peroxide, 
Sodium chloride Boric acid, Sodium bicarbonate, 
Copper sulfate have dissolved in water. But sub-
stances, such as Sunflower oil, Kerosene, Silicium 
dioxide, Citric acid, Сalcium carbonate have not 
dissolved in water. 

In conclusion we would like to say water is a 
universal solvent, but not all substances dissolve 
in it. 
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The octane number is the most important per-
formance indicator of motor gasoline [1]. Products 
of stable gas condensate (SGC) processing, which 
were obtained in the process of zeoforming can be 
fully used for gasoline production. SGC is gained as 
a by-product of gas treatment.

In this project the research octane numbers 
(RON) of SGC on-zeolite processing products were 
calculated using such computer software products 

as “UniChrom” and “Compounding” [2] on the ba-
sis of analysis of determining the detailed hydrocar-
bon composition results. SGC on-zeolite processing 
products had been obtained by varying technolog-
ical parameters, such as temperature, pressure and 
flow rate. The results of calculated RONs are given 
in Figures 1–3.

As can be seen from Figure 1, RON tends to 
rise as temperature grows. This fact is explained 

Table 1.	 Objects of research
Liquid substances Solid substances

Sunflower oil, kerosene, acetic acid, al-
cohol, hydrogen peroxide

Sodium chloride, boric acid, sodium bicarbon-
ate, river sand (silicium dioxide), copper sul-

fate, citric acid, chalk (calcium carbonate)

Table 2.	 Solubility of different substances in water at 20 °C
Soluble/Unsoluble Soluble in water Unsoluble in water

Liquid substances
Acetic acid 

Alcohol 
Hydrogen peroxide

Sunflower oil 
Kerosene

Solid substances
Sodium chloride Boric acid 

Sodium bicarbonate 
Copper sulfate

Silicium dioxide 
Citric acid 

Сalcium carbonate
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with the growth of chemical reactions rate leading 
to synthesis of products having higher RON. Speak-
ing in a concrete way, cracking reactions resulting 
in obtaining of aromatic hydrocarbons by the way 
of hydrogen redistribution in olefins.

As for the pressure impact from Figure 2, RON 
of products decreases linearly as pressure grows. 
The impact of pressure is explained with suppres-
sion of cracking reactions.

According to Figure 3, the dependence of RON 
on the feedstock flow rate has a parabolic form. Such 
dependence can be explained in a following way: 
when feedstock flow rate grows, the feedstock-cat-
alyst residence time is not enough yet in order to 

cracking reaction proceed. Afterwards the aromat-
ic hydrocarbons are obtained leading to RON de-
creasing. At the same moment the residence time is 
enough for isomerization reactions and if feedstock 
flow rate rises, then RON rises too.

References
1.	 Hassan Al-Haj Ibrahim // Correlation Between 

the Octane Number of Motor Gasoline and Its 
Boiling Rang. 1996 https://www.researchgate.
net/publication/235432724_Correlation_Be-
tween_the_Octane_Number_of_Motor_Gaso-
line_and_Its_Boiling_Range.

2.	 Kirgina M. V. Optimization of gasoline mixing 
recipes by means of a computer modeling sys-
tem // Business journal Neftegaz.RU, 2019. – 
№ 9. – P. 70–74.

PARAMETERS OF DIESEL FUEL COMPOSITION THAT 
AFFECT THE EFFICIENCY OF DEPRESSANT ADDITIVES

Y. P. Morozova
Research supervisor – Ph.D., associate professor M. V. Kirgina
Language supervisor – Ph.D., associate professor M. V. Kirgina

National Research Tomsk Polytechnic University 
ypm2@tpu.ru

Depressant additives do not always have a pro-
nounced effect on the low-temperature properties of 
diesel fuel (DF). Adding the same depressant to fuel 
samples with significantly different fractional and 
hydrocarbon compositions can have a positive, neg-
ative, or no effect on the low-temperature character-

istics of DF. This phenomenon is largely dependent 
on the content of n-paraffin and aromatic hydrocar-
bons [1] as well as heteroatomic compounds in the 
fuel composition.

In order to identify the patterns of the effect of 
DF composition on the efficiency of depressants, 

Fig. 1.  Dependence of RON on temperature

Fig. 2.  Dependence of RON on pressureFig. 3.  Dependence of RON on flow rate




