(OSNTNEMA XMy 1 XUMUUYECKasi TEXHOJIOTHSI HA HHOCTPAHHOM f3bIKe (aHDIUICKuit)

It is known that mechanochemical treatment
leads to an increase in the surface area of the treated
solid, which is often considered as the reason for
the increase in reactivity. A major role in ensuring
optimal properties of the surface

To confirm the influence of the different treat-
ment on the particles stability and size we decided
to carry an acoustic and electroacoustic spectrome-
ter DT1202, Dispersion Technologies, and a Turbis-
can LAB analysis.

Laboratory studies have shown that the optimal
GL parameters are observed after warming up at a
temperature of 110 °C for 12 hours and an exposure
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For the most effective control and management
of catalytic processes used in the oil refining indus-
try, a deep understanding of the chemical transfor-
mations of hydrocarbons occurring during these
processes is necessary.

For new, developing processes, this problem is
particularly relevant. The first step in studying the
chemistry of any chemical technological process
and understanding the mechanisms of reactions is a
thorough study of the composition of the used feed-
stock and the obtained products.

In this work, the group hydrocarbon compo-
sition of feedstock and products of the processing
on zeolite of various straight-run diesel fractions is
investigated. The process was carried out on a lab-
oratory catalytic unit at a temperature of 375 °C,
a pressure of 0.35 MPa, a volumetric flow rate of
3 h'!. The group hydrocarbon composition of feed-
stock and products was determined by the aniline
method [1]. The results are shown in Figure 1.

From the results presented in Figure 1, it fol-
lows that in all straight-run diesel fractions used as

process feedstock, paraffins are the predominant
group of hydrocarbons, and their content in all sam-
ples is half or more. In most samples, aromatic hy-
drocarbons take the second place in terms of con-
tent, naphthenes make up the smallest part.

Considering the composition of obtained prod-
ucts, it should be noted that aromatic hydrocarbons
are the predominant group of hydrocarbons, paraf-
fins occupy the second place, and naphthenes ac-
count for the smallest part.

Thus, it can be seen that paraffin hydrocarbons
are converted either into naphthenic hydrocarbons
or into aromatic hydrocarbons during the processing
process on a zeolite catalyst. The greatest reduction
in the content of paraffins as a result of processing
on zeolite was achieved for Feedstock 1, the small-
est for Feedstock 4.

Since there are no metal centers in the zeolite
catalyst used (zeolite ZSM-5 of the KN-30 brand),
the formation of aromatic hydrocarbons cannot
proceed through dehydrocyclization reactions. A
probable way to form aromatic hydrocarbons in this
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Tom 2 XXIIT MexryHapoHast KoHpepeHIus « XUMHs 1 XUMUuecKast TexHonorns B XX Bexe»
PRODUCT 4 35.63 15.77 48.60
PRODUCT 3 34.70 21.59 43.71
PRODUCT 2 32.00 29.20 38.80
PRODUCT 1 23.30 40.55 36.15
FEEDSTOCK 4 49.62 23.74 26.64
FEEDSTOCK 3 54.00 8.50 27.50
FEEDSTOCK 2 60.29 17.55 22.16
FEEDSTOCK 1 50.47 23.98 25.55
M Paraffins ® Naphthenes ™ Aromatics

Fig. 1. Group composition of feedstock diesel fractions and products obtained by their processing, % wt.

case is the transfer of hydrogen in olefins formed
during cracking reactions. A probable method of
naphthenes formation is reactions of diene synthe-
sis, involving olefins and diolefins formed during
cracking.

The predominance of diene synthesis reactions
for medium-distillate fractions is supported by the

References
1. ASTM D611-12(2016) Standard Test Methods

for Aniline Point and Mixed Aniline Point of

Petroleum Products and Hydrocarbon Solvents,

significant content of naphthenes in the resulting
products. Moreover, even if there are not very many
naphthenes in the feedstock (Feedstock 3), the con-
tent of this hydrocarbons group in the product ex-
ceeds 20 % wt.
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Polymers are one of the main components of
almost any industrial products, as well as consumer
goods. The raw materials for the production of poly-
mers are alkenes, which are obtained mainly by the
pyrolysis of hydrocarbon feedstock. However, coke
deposits in the furnace coils during this process. The
formation of coke leads to a decrease in the yields
of target products, and the likelihood of accidents
increases.

The purpose of this work is to optimize the pro-
cess by controlling the rate of coking. This requires
the development of a non-stationary model. It is
based on a formalized reactions scheme shown in
Figure 1.

Since the process is carried out at high tem-
peratures, decomposition reactions prevail over sat-
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uration and decyclization ones. That is, for any K,
for which K | exists, K >>K .

The model first calculates the reaction rate con-
stants at the current time, at the current point of the
pyrolysis coil:
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Next, the reaction rates are calculated at a giv-
en point in the coordinate plane, where the axes are
astronomical time and distance from the entrance to
the coil. Finally, the rates of change in the concen-
trations of the components are calculated as the sum
of the corresponding reactions:





