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temperature range was +45 ... +60 °C, because of
the fact, that in order to further cooling of the flue
gas flow, it is necessary to reduce the temperature of
the cooling water to values not exceeding +30 °C,
which is difficult in case of air-cooling technology,
specifically in the summer time.

As a result of the CO, capture process simu-
lation in Aspen HYSYS software, two facts were
established. On the one hand, the higher the flue gas
temperature, the greater the amine consumption re-
quired for efficient CO, capture. On the other hand,
a decrease in the temperature leads to an increase in
the cooling water consumption. The results of sim-
ulation are shown in Figure 1.
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Since amine solutions are characterized by a
higher cost compared to cooling water, for choosing
the optimal capture temperature the absorbent con-
sumption factor was taken into account.

It is also known that in case of high tempera-
ture, the rate of amine’s degradation increases,
which also leads to a decrease in energy efficiency.

Thus, it was established that the optimal CO,
capture conditions, providing a sufficient degree of
extraction with minimal power consumption and
amine consumption, are T =45 °C and P = 130 kPa
(Abs.).
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Currently, there is significant growth and con-
tinuous development of the transport system, which,
in turn, causes great demand for commercial motor
fuels and their components.

An increase in the consumption of motor fuels
entails a reduction in oil reserves, which is the feed-
stock for their production. There is a decrease in the
quality of extracted petroleum feedstock, as well as
an increase in capital and operating costs for its pro-
duction and processing.

In addition, active mining of natural minerals
has a negative impact on the environment.

In this regard, research aimed at creating tech-
nologies for producing various types of fuel from
renewable feedstock is becoming relevant [1].

One of these areas of research is the production
of fuel hydrocarbons from vegetable oils [2].

This work shows the fundamental possibility
of obtaining petroleum hydrocarbons by processing
vegetable oils, such as sunflower (SO), corn (CO)
and rapeseed (RO), on a hydrotreating catalyst at the
following technological parameters: temperature

375 °C, pressure 7 MPa, volumetric feed rate raw
materials 1 h™!, hydrogen consumption 30 ml/min.

The possibility of obtaining fuel hydrocarbons
from vegetable oils is confirmed by determining the
composition of catalytic processing products using
chromatography-mass spectrometry (table).

As can be seen, a large share in the composition
of processed products is accounted by n-paraffins,
as well as unreacted and partially reacted fatty ac-
ids, which are part of vegetable oils. In addition, a
small content of iso-paraffins and olefins was found
in the obtained products.

Table 1. Group hedrocarbon composition of the cata-
lytic processing product

G Content in the product, % wt.

roup PRO PSO PCO
N-paraffins 43.33 40.47 40.40
Iso-paraffins 3.18 5.47 4.08
Olefins 5.38 1.55 1.36
Organic acids 32.37 36.58 42.17

135



XXV MexnyHapoaHas KoHQepeHIs « XUMHsI 1 XUMU4Ieckas Texnonorus B XXI Beke»

Towm 2
I i
Hyl =0 = O = CuHatunyi Hyt = 0= € = ) Hy, e
= f 2
l. L Hy | i H.,
M€ =0 = € = Gillyrny)+y —5 U= 0= = CyHaey

2]
| i | o

1l
HC =0 =0 = CoMlan-aa Mol =P =€ — Gy Hpyyq

H—CpHanyz + £O;
]
% Il H H—Cy Hapsz + CO+ Ho0
HO = € = Cyfigney + Cflany e ? o
H, m=Cyllypyn + 20,0

Fig. 1. Mechanism of vegetable oils conversion on a hydrotreating catalyst

The obtained results are consistent with the
mechanism of vegetable oils conversion on hydro-
treating catalysts (figure).

Fatty acids that make up vegetable oils are
first hydrogenated during hydrotreating and then
undergo thermal decomposition reactions to form
predominantly monobasic fatty acids. The resulting
monobasic acids, in turn, undergo decarbonization,
decarboxylation, and hydrodeoxygenation reac-
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tions, resulting in the formation of long-chain n-par-
affins. Long-chain n-paraffins undergo cracking re-
actions, which result in the formation of n-paraffins
with a shorter hydrocarbon chain length.

Thus, the work shows the possibility of obtain-
ing fuel hydrocarbons from vegetable oils, in par-
ticular, long-chain n-paraffins, which can be used
as raw materials for the production of commercial
fuels.
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A key focus of materials science is the tech-
nologies producing different nanopowders. Such
materials have unique properties. Yttria, commonly
applied in different ways, offers high light trans-
mission, melting temperature, thermal stability, and
mechanical properties when incorporated into ce-
ramics [1].

There are some methods for producing nano-
sized oxides — laser, chemical, hydrothermal, and
sol-gel. All these methods have drawbacks (e. g.
multi-stage, time-consuming, non-uniform phase
distribution).

Therefore, it is promising to apply gas-dis-
charged plasma for synthesizing metal-oxide pow-
ders. It can help to eliminate drawbacks — reduce
energy consumption, and boost productivity by in-
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corporating an organic element (e. g. acetone) into
the initial solutions.

The study determined the best ratios of acetone
and yttrium nitrate Y(NO,), in water-organic nitrate
solutions and identified optimal conditions to pre-
vent the formation of unoxidized carbon in the final
products, because of the acetone presence.

To carry out the experiments on plasmachemi-
cal synthesis some solutions were prepared. It was
used the water yttrium nitrate solution of maximum
concentration of salt. Then the organic component
was added to create water-organic nitrate solution.
Prepared solution was treated in gas-discharge plas-
ma of air in accordance with calculated ratio. Af-
ter solution dispersing, its heating, evaporation of
water medium with salt crystallization the stage
of thermolysis began. Desired component — yttria



