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Fig. 1. UniSim model for removal with EGlycol

also CO, compete for preference in the absorption
reaction with the amine.

Thus, a study was developed to monitor the
transformation and purification of natural gas by
amine using the programs Aspen and UniSim and
a conclusion was drawn upon the best program for
the evaluation of impurities removal. In Figure 1,
the model using UniSim is shown.

In conclusion, UniSim is a great modeling tool.
But in certain conditions of pressure and tempera-
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The ash from materials from the combustion of
solid fuels for energy production can be an envi-
ronmental liability due to the large amount of waste
[1, 2]. One application for one of the residues, ash,
can be used in the synthesis of zeolites, which in
addition to being more valuable products, have sev-

eral industrial applications due to their special ion
exchange, adsorption and catalysis characteristics
[2,3].

The ease of use of this residue and its low cost
have led to an increase in the volume of scientific
work aimed at its use in the creation of new prod-
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ucts. Thus, given that it is a source of Al (aluminum)
and Si (silicon) for the production and synthesis of
zeolite, the progress of research is obvious [3].

There are seven main regions in Russia where
coal reserves and production are concentrated, two
of which are the Krasnoyarsk Territory and the Ke-
merovo Region. [1, 3] Several power plants have
been installed in the country, 59 in total in opera-
tion, the largest of which is located in Surgut and
has a capacity of 5.597 MW (megawatts) [2].

One of the main residues from thermal energy
production concerns coal ash, which is character-
ized as solid waste from energy production [1-3]. In
Russia, about 20 million tons of ash and slag waste
are generated annually, consisting of fly ash and hy-
draulic ash [2, 3].

The use of waste for the production of munici-
pal goods is widely considered today as a solution to
reduce the amount of waste sent to landfills, which,
unfortunately, is not followed in Russia [2].

It is known that part of the ash is used in the
country in the production of clinker used for the
production of cement in the construction industry,
the rest is dumped in ash dumps or used to cover
depleted mine shafts. Coal ash has a wide variation
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in ash composition, from 47 % to 65 % silica (SiO,)
and 16 % to 29 % aluminum or dialuminum triox-
ide (AL,O,), with some ash being considered a good
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Within the framework developed, various types
of coal ash and materials for zeolite synthesis will
be analyzed and experimental developments carried
out for zeolite synthesis will be selected. Subse-
quently, the synthesis will be optimized to increase
the yield of the synthesized zeolite and an evaluation
of the capacity of the material will be performed.
The synthesized zeolite will then be used either for
environmental purposes, to separate oil and water
produced during oil production, or for catalytic pur-
poses to create a catalyst to improve the purification
of light olefins in heavy feedstock.

Thus, for the purpose of ecological use of raw
materials, adsorption applications in oil and water
separation and catalysis, the use of coal ash for the
synthesis of zeolites is a promising application,
which in the future can be realized for the synthesis
of fluid catalytic cracking (FCC) catalytic catalyst
by adding rare metals. to zeolite, restructuring of
the molecular structure and the possibility of subse-
quent use as a catalyst.
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Important performance characteristics of diesel
fuel are cloud point (CP), pour point (PP) and cold
filter plugging point (CFPP) [1]. The study of the
hydrocarbon composition of the fuel and the identi-
fication of the relationship with its low-temperature
properties is one of the main tasks.
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The purpose of this work is to analyze the hy-
drocarbon composition and physicochemical prop-
erties of diesel fuel samples and evaluate their effect
on low-temperature characteristics.

Samples of diesel fuel of various hydrocar-
bon composition were taken as the object of study.
For each sample, the hydrocarbon composition





