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Diesel fuel (DF) is one of the most common 
products of the oil industry. The main consumers of 
DF are railway, freight, water and motor transport, 
as well as military and agricultural equipment. In 
accordance with [1], there are summer (S), intersea-

sonal (E), winter (W) and arctic (A) brands of DF, 
the characteristics of which vary depending on the 
climatic conditions of the regions of Russia.

The use of depressant additives is the simplest 
and least expensive way to reduce the cold filter 
plugging point (CFPP) of DF, as well as to bring 
this property to the values required in [1].

The effectiveness of depressant additives is re-

lated to the hydrocarbons contained in the fuel, in 
particular, heterogeneous sulfur compounds. The 
sulfur content in the fuel varies, but is strictly stan-

dardized and, according to [1], should not exceed 
2000 mg/kg. Therefore, it is necessary to analyze 
how the effectiveness of the additive will change 
with different sulfur content in the DF sample.

Two samples were used in the work – DF1 and 
DF2 and 5 different depressant additives (D1, D2, 
D3, D4, D5). During the study, 10 mixtures of DF 
with additives were prepared.

At the first stage of the work, such properties 
of DF as sulfur content and CFPP were determined. 
The obtained data are presented in Tables 1 and 2.

According to the data presented in Table 1, it is 
clear that DF2 sample corresponds to all brands of 

DF, and DF1 sample does not correspond to any of 
the brands.

According to the data presented in Table 2, it 
is clear that both samples of DF according to CFPP 
correspond only to grade S.

Then depressant additives were added to the DF 
samples and the CFPP values were determined sim-

ilarly. The obtained data are presented in Table 3.
Based on Table 3, it can be seen that after add-

ing D5 to DF1; D4 and D5 to DF2, the samples 
began to correspond to grade E. After adding the 
remaining additives, DF grade began to correspond 
to grade W.

Changes in the CFPP of mixtures of DF sam-

ples with additives relative to DF samples without 
additives are presented in Figure.

Based on Figure, it can be seen that the D3 ad-

ditive had the greatest effect on DF1, and the D2 
additive had the greatest effect on the DF2 sample. 
It is also worth noting that the average change in 

Fig. 1.  Change in CFPP of DF samples with additives
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CFPP is better when adding additives to sample 
DF1 and was 18.2 ℃. For DF2, the average change 
in CFPP was 13.6 ℃.

Thus, we can conclude that for the studied DF 
samples there is the following dependence of the ef-

fectiveness of the additive on the sulfur content: the 
higher the sulfur content, the greater the effective-

ness of the additive.
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Processing on a zeolite catalyst allows to im-

prove the basic physicochemical properties of pe-

troleum products to levels that meet the standards. 
Let us say, in [1], a diesel fuel (DF) and the prod-

uct of its upgrading on a zeolite catalyst of the 
ZSM-5 type were studied. It has been shown that 
during processing on a zeolite catalyst, the basic 
physicochemical properties of diesel fuel can be 
improved and an Arctic grade of diesel fuel can be 
obtained [2].

Besides, during catalytic processing, the group 
composition of the sample was changed: the content 
of aromatic hydrocarbons and naphthenes increased, 
while the concentration of n-paraffins decreased. 
These modifications are associated with changes in 
the structure of hydrocarbons and the formation of 
other classes of organic substances.

The purpose of the work is to analyze the com-

position of atmospheric oil fractions during pro-

cessing on a zeolite catalyst.

Test samples were atmospheric oil fraction 
(AF), obtained as a result of simple oil distillation 
from a field in the Tomsk region and its processed 
product (PAF) on a zeolite catalyst using a CAT-

ACON installation under a pressure of 0.35 MPa, 
at a temperature of 375 ℃ and raw material con-

sumption of 3 h–1. Both samples were subjected to 
chromatography-mass spectrometric analysis on 
a gas chromatograph. The results of chromatogra-

phy-mass spectrometric analysis are presented in 
the Table.

Based on the data presented in the Table, it can 
be noted that the concentration of n-paraffins de-

creased 8 times, from 24.93 to 3.46 % wt., but at the 
same time the content of iso-paraffins increased as a 
result of catalytic processing from 14.73 to 16.3 % 
wt. The amount of naphthenes decreased from 20.85 
to 15.59 % wt. The amount of olefins increased by 
20.75 times, from 0.04 to 0.83 % wt., and alkynes 
by 3 times – from 0.03 to 0.09 % wt. The content 

Table 1. Sulfur content in the studied DF samples
Sample Sulfur content, mg/kg

DF1 2935
DF2 19

Table 2. CFPP of the studied samples of DF
Sample DF1 DF2

CFPP, °C –9 –13

Table 3. CFPP of mixtures of DF samples with additives
Additive D1 D2 D3 D4 D5
Sample DF1

CFPP, °C –27 –27 –30 –29 –23
Sample DF2

CFPP, °C –26 –33 –28 –23 –23


