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Annotation. The article presents experimental results of the catalytic hydroisomerization of
aromatic hydrocarbons into alkyl naphthenic hydrocarbons. Aluminum col-molybdenum with silicon
oxides has been studied as a catalytic system, which imparts acidic properties to the catalytic system
and stimulates isomerization.

The dehydrogenation reaction of cyclohexane has been studied, which occurs on the active
surface of one of the metal oxides to cyclohexene, then the resulting cycloolefin diffuses to the acidic
active center - aluminosilicate, where skeletal isomerization occurs and then the isomerized
cycloolefin again returns to the active center of the surface of the catalytic system, where it is
hydrogenated to saturated hydrocarbon.

The influences of temperature, pressure, and the rate of transmission of raw materials through
a stationary layer of the catalytic system into the reactors were studied. The optimal parameters for
the catalytic transformations of benzene into methylcyclopentane have been determined: starting at
325°C, with increasing temperature the content of five-membered naphthene increases and the
content of cyclohescane decreases.

By clarifying the influence of pressure, it was determined that the hydroisomerization reaction
with increasing pressure first increases to a maximum and at a value of 8.0 Mn/m2 decreases and at
higher pressures the maximum formation of cyclohexane and methylcyclohexane is observed and it
was found that the amount of decomposition products (pentane and hexane) in the catalyzate at all
parameters are insignificant, i.e. does not exceed 0.5% mass.

For the first time, a comprehensive comprehensive study was carried out on the synthesis with
specified physicochemical and operational parameters in the form of a new catalytic system obtained
with a specified stabilization of activity by introducing technological changes and additives both into
the raw materials and into the composition of the catalyst.

Key words: petroleum products, isomerization, dehydrocyclization, skeletal isomerization,
aluminosilicate, bifunctional catalyst, gas condensate, incomplete combustion, alkylnaphthenic
hydrocarbons.

Annotatsiya. Maqolada aromatik uglevodorodlarning naften uglevodorodlariga katalitik
gidroizomerizatsiya usuli bilan aylantirishning eksperimental tadgiqot natijalari keltirilgan. Bunda
katalitik tizim sifatida kremniy oksidi bilan modifikatsiyalangan alyumonikelmolibden oksidli
aralashmalari sinovdan o ‘tkazilgan.

Siklogeksanni degidrirlash reaksiyasi o ‘rganilgan bo ‘lib, bu jarayon metall oksidli katalizator
faol sirtida siklogeksengacha o ‘zgarishi va hosil bo‘lgan sikloolefin ayumosilikatning kislotali
markaziga diffuziyalanish tufayli singishi natijasida skelet izomerlanishi sodir bo lishi va
izomerlangan siokloolefin katalitik sistemaning markaziga qaytib kelib to ‘yingan uglevodorodgacha
gidrirlanishi tadqiq etilgan.

Katalitik reaksiyani olib borishda reaksiya muxitidagi temperatura, bosim va shu bilan birga
katalitik tizimning turg ‘un qatlami ustidan o ‘tkazilayotgan masulotning tezligining ta siri o ‘rganilgan
va olingan eksperimental natijalar qayd etilgan.

Benzolning metilsiklopentangacha kaatlitik o ‘zgarishi optimal paarmetrlari o ‘rganilib,
harorat 325°C dan oshishi bilan besh xalgali natenni miqdori oshiishi va siklogeksanning migdori
kam bo ‘lishi ma’lum bo ‘Igan.

Bosimning ta’siri aniglangach, bosim oshgan sari gidroizomerizatsiya reaksiyasi avvaliga
maksimumgacha yetishi va bosim giymati 8,0 Mn/m? bo‘lganida kamayishi va yanada yugqori
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bosiimlarda siklogeksan va metilsiklogeksanlarning hosil bo ‘lishi maksimumga yetishi kuzatilgan va
barcha parametrilarda katalizatda parchalanish mahsulotlari (pentan va geksan) migdori 0,5% dan
oshmasligi o ‘rganilgan.

Birinchi marotaba aktivligini bargarorlashtirish maqgsadida katalizator tarkibiga va xom
ashyoga qo ‘shimcha qo ‘shishda texnologik o ‘zgartirishlar qo ‘llash bilan olingan ma’lum fizik-
kimyoviy va ekspluatatsion parametrlarga ega bo ‘lgan yangi katalitik sistemani kompleks tadqiqoti
bajarilgan.

Kalit so‘zlar: neft mahsulotlari, izomerlanish, degidrotsikllanish, skelet izomerizatsiyasi,
aluminosilikat, ikki funksiyali katalizator, gaz kondensati, to‘liq yonmaydigan, alkilnaftenik
uglevodorodiar.

Annomauyusn B cmamvee npedcmasnenvi sKcnepumMeRmanbHbie pe3yibmamsl KAmaiumuyeckou
2UOPOUZOMEPUIAYUU  APOMATIULECKUX Y2Nle8000P0008 6 AIKUL HagmeHogvle Ye1e6000podvl. B
Kayecmee Kamaiumuyeckou cucmemsl U3yueHa airoMOHUKOTbMOIUOOEHOBASL C OKCUOAMU KPEeMHUS,
npuoaowue Kamaiumu4ecKol cucmeme KUcioe c80tUCmaea CmuMyaIupyrouyio U30Mepusayiu.

Hccnedosana peaxyus 0ecudpuposanus YuKI02eKCcand, Komopas npoucxooum Ha akmueHoll
NOBEPXHOCHU 0OHO20 U3 OKCUO08 MEMAILIA 00 YUKIIO2EKCEHA, 3ameM 00pa308asuiuiics YUKIo0oaiepuH
oupynoupyem Kk KUCIOMHOMY AKMUBHOMY YEHMPY-ATOMOCUIUKATY, 20€ U NPOUCXOOUN CKeLeTNHAS
usomepuzayus u oaiee U30Mepu308asUUNC YUKIOOIeUH CHOBA B036pAWAEMCA HA AKMUBHDIL
YEHmp NOBEPXHOCMU KAMATUMULECKUL CUCeEMA, 20e U 2UOPUPYEmCsi 00 NPedelbHO20 Y2le8000p00d.

H3yyenvr enusnus memnepamypsi, 0deieHUs, CKOPOCMb NPONYCKAHUAL CbIpbs  depe3
CMAaYUOHAPHBILL  CIOUL  KAMATUMUYECKOl cucmemvl 6 peakmopvl. OnpeodeieHbl ONMUMATbHbIE
napamempbsi KAMAIUMU4eckux npespaujenutl 6eH3ona Ha memuayukionenmarn u nayunas 325°C, c
HOGbLIUEHUEM — MEMNEPAmypbl  VEEIUYUBAEMC S COOepcanue  NAMUYIEHHO20 — HagmeHna u
YMeHbUAemcs cooepicanie YUKI02ecKand.

Buisacnenuem enusinue Oasnenus onpeoeieHo, 4mMoO peaxkyus 2UOPOUZOMEPUAYUU C
noevluenueM OQleHUs CHAYANA Yeequuusaemcs 00 Maxcumyma u npu suavenuu 8,0 Mu/m’
VMeHbulaemca U 6onee NOBLIUEHHbIX OaABNeHUAX HADI00aemcs MAKCUMATbHO20 00pa3oeaHue
YUKTO2EKCAHA U MEeMUTYUKIO2EKCAHA U YCMAHOGIEHO, YMO KOIUYeCme0 NpoOyKMO8 PA310MCeHUE
(newmana u eexcana) 8 Kamanuzame nNpu cex napamempax He3Hasumenvto, m.e. He npesviuiaem 0,5

% macec.

Bnepsvie 6binonnenvl KOMNJIEKCHOE COBOKYNHOE UCCIEe008AHUE NO CUHMEZY C 3A0AHHbIMU
PUBUKO-XUMUYECKUMU U IKCHIYAMAYUOHHbIM NAPAMEmMPAMU  6Ude HOBOU KAMAIUMUYECKOU
cucmembl, NOJIYYEHHOU ¢ 3A0AHHOU NO CMAOUIUZAYUYU AKMUBHOCMU — NOCPEOCHBOM — BHECEHUS.
MEXHOL02UYeCKUX UBMEHEHUL U 000AB80K KAK 8 Chipbe, MAK U 8 COCMA8 KAMAIU3Amopa.

Knrouesvie cnosa: wnegpmenpooykmol, uzomepuzayusi, 0ecUOPOYUKIUZAYUS, CKEJIemHAs
uzoMepuzayus, AmoOMOCULUKAM, OUDYHKYUATbHLIL KAMATU3AMOp, 2a30KOHOEHCAMm, HenOHbLU
CeOpaHusl, ANKUIHAGMEHO8bLE Y2ie8000PO0bL.

Introduction

Among various chemical-catalytic processes,
the most intensively developed are those in which a
significant role belongs to the reaction of
isomerisation of the hydrocarbon skeleton of
hydrocarbon molecules, allowing to obtain raw
materials for petrochemical synthesis, cheap high-
octane fuels on the basis of low-octane gasolines of
direct distillation, highly stable reactive and low-
freezing diesel fuels, etc. Therefore, the most
important task for the nearest future is to ensure
advanced development of production facilities for
catalytic cracking, reforming and isomerisation,
which allow to significantly improve the properties of
refined petroleum products. Chemical properties of
aromatic, paraffinic, olefinic, naphthenic
hydrocarbons allow us to consider the great potential
of these hydrocarbons in various syntheses and
catalytic transformations. That is why at present the
problem of reforming hydrocarbon structures -
isomerisation of hydrocarbons becomes an important
state task.

In connection with the increasing demand and
tightening on the quality of commercial gasoline
fractions is in the focus of technologist isomerisation
of aromatic hydrocarbons and production of
cyclopentadiene - a hydrocarbon with a high value of
octane number, with the simultaneous possibility of
obtaining commercial gasoline with a minimum
content or without aromatic hydrocarbons.
Production of cyclopentadiene and its homologues
can be practically carried out on the basis of
dehydrocyclisation of aromatic and dehydrogenation
of pent membered oils, which can be obtained either
by separation from narrow fractions of selected oils,
or by catalytic transformation of cyclohexane and
benzene hydrocarbons.

Research methods
and results obtained
The results of studies have shown that the
proposed oxide catalyst, prepared by applying nickel
and molybdenum salts on aluminosilicate, allows
high selectivity, productivity and stability of active

32 Technical science and innovation. Ne3/2024



GEOLOGICAL ENGINERING

action. In the experimentally found optimum
conditions of the process of hydroisomerisation of
benzene, the production of methylcyclopentane is
achieved, and the possibility of formation of by-
products is excluded. The catalyst has increased
mechanical strength, multiple heat treatment does not
affect its catalytic and mechanical properties.

Many works have been devoted to separation
of pure naphthenes from light fractions of oils.
However, the isolation of individual hydrocarbons is
associated with certain difficulties and limited
product yields. Therefore, other catalytic methods are
used to obtain alkylcyclopentanes.

The processes of hydrocarbon processing in the
oil refining and petrochemical industries are usually
complex and consist of many interrelated and
mutually influencing reactions. For improvement and
intensification of processes it is necessary to obtain
data on the mechanism and nature of interrelation of
such reactions, since the mechanism characterises the
specificity of catalyst influence and creates
prerequisites for process control and therefore the
study of the mechanism, kinetics and
thermodynamics of isomerisation of individual
hydrocarbons is of considerable theoretical and
practical interest.

According to the well-known classical scheme
of the mechanism, isomerisation of cyclohexane into
methylcyclopentane proceeds in the liquid phase in
the presence of halide salts of aluminium. In this case
cyclohexane in the presence of aluminium chloride
reversibly isomerises and at 80° C the isomerisation
process is not accompanied by side reactions. It was
clarified that the isomerisation reaction proceeds
through an intermediate stage of dehydrogenation of
the initial hydrocarbon with formation of cycloolefin
and hydrogen. It was found that isomerisation of n-
hexane and cyclohexane in the presence of aluminum
chloride is strongly retarded if carried out under high
hydrogen pressure.

This circumstance is explained by the fact that
the initial stage of the process is the dehydrogenation
reaction proceeding with the release of hydrogen.
Therefore, the equilibrium in this stage with
increasing pressure should shift towards the initial
substances, which leads to a decrease in the
equilibrium  concentration of dehydrogenation
products with increasing pressure and a significant
decrease in the rate of further stages of the
isomerisation process. The conducted study
confirmed the proposal about the presence of the
initial stage of isomerisation of saturated
hydrocarbons in the presence of aluminum chloride
dehydrogenation with hydrogen release. However,
the nature of the remaining stages of the reaction and
the structure of intermediate products were not
clarified by these studies.

The isomerisation process was carried out in
the presence of saturated some catalytically active
metal oxides on a multicomponent system. It was
found that the isomerisation reaction proceeds on two
different active centers of the catalyst surface,
unsaturated  hydrocarbons being intermediate
products existing in the gas phase. The
dehydrogenation reaction of cyclohexane occurs on
the active surface of one of the metal oxides to
cyclohexane, then the formed cycloolefin diffuses to
the acidic active centre-aluminosilicate, where
skeletal isomerisation takes place. The isomerised
cycloolefin returns to the active center on the surface
of the catalytic system, where it is hydrogenated to a
limiting hydrocarbon. It is considered expedient to
combine both functions in one and the same active
center of the catalyst and it is shown that a simple
mechanical displacement of both functions allows to
carry out the isomerisation reaction. Thus, under the
applied conditions catalytically active oxides with
pure silica gave very small yield of isomerisation
products. When silica was replaced by
aluminosilicate, the isomerising fraction of the
catalyst was high.

Investigation of the influence of temperature.
The results of experiments to find out the influence of
reaction  temperature on the depth  of
hydroisomerisation of benzene into
methylcyclopentane at a hydrogen pressure of 8.0
MN/m? and a volume rate of 0.25™! are as follows.
(Fig.1). at a temperature of 250-300°C only
hydrogenation of benzene into cyclohexane occurs.
Moreover, the depth of conversion of benzene into
cyclohexane increases as the temperature increases
and reaches a maximum at 300° C, and then begins to
fall. Starting from 325° C, the content of five-
membered naphthene increases with increasing
temperature and the content of cyclohexane
decreases. The optimum temperature should be
considered to be 400°C. Since at this temperature the
content of five-membered naphthene in the catalyst is
about 43 % wt %. And the amount of decomposition
does not exceed 0.5 wt. %. At 300° C on this catalyst
from benzene it is possible to obtain cyclohexane
with purity up to 99 wt. % from benzene.

(CHyR (CH)nR

CH
Al-Ni-Mo
! CHZ/ \CHZ

(CH,)nR -~
S0, CH,— (CHy)n

R=alkil, aril.

Influence of pressure. To find out the
optimum pressure, experiments on
hydroisomerisation of benzene into
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methylcyclopentane were carried out at an optimum
temperature of 400°C. And the volumetric rate of
feedstock passing through the stationary catalyst
layer 0,2°"! and different hydrogen pressures: 1,5; 2,5;
5,0; 7,0; 9,0; 12,5; 15; 17,5; 20,0 MN/m? (Fig.2). It
was found that the hydroisomerisation reaction with
increasing pressure first increases, and then, having

reached the maximum at 8.0 MN/m? starts to

Catalyst
composition, % weight.

A
100 —

80
60—
40 —

20

decrease. however, it should be noted that the depth
of benzene conversion into naphthenes continuously
and smoothly increases. At pressure more than 14.0
MN/m? it actually transforms into cyclohexane and
methylcyclopentane. The amount of decomposition
products (pentane and hexane) in the catalyst at all
parameters is insignificant, i.e. does not exceed 0.5
wt%.

0 ‘ T |

| 250 275 300 325

350 375 400 425 450 T°C

Fig.1. Depth of benzene hydroisomerisation as a function of temperature variation.
1- Cyclohexane; 2- Methylcyclopentane; 3- Benzene; 4- Hydrocracking products.

Catalyst
composition, % weight.

[
100 —

80
60—
40—

20 —

o2
3

0 1 1 1 1
20 40 60 80

1 1
100 120 140 160 180

200 Mn/m?

Fig.2. Depth of benzene hydroisomerisation as a function of pressure variation.
1 - Cyclohexane; 2 - Methylcyclohexane; 3 - Benzene.

Table-1. Depth of benzene conversion to
methylcyclopentane at recirculation of feedstock
through a stationary catalyst bed (pressure 8.0
MN/m?, temperature 395-4000 C, volume velocity
025) hour-1

Table 1
Ne Indicators 1-cycle 2-cycle
1 | Yield of reaction 96 94
products, % vol.
Product distribution, % wt.
2 | Methylcyclopentane 39,8 68,2
3 | Cyclohexane 45,5 259
4 | Benzene 14,2 5.2
5 | Hydrocracking 0,5 0,7
products

Thus, based on the presence of two types of
active centres on the surface of the bifunctional
catalyst, the migration of the converted substance
from the hydrodehydrating centre to the acidic centre
and back is assumed to be necessary; apparently, the
migration proceeds with intermediate desorption into
the volume. The mechanism of mutual transformation
of benzene, cyclohexane and methylcyclopentane on
the surface of bifunctional catalyst proceeds in the
most complicated scheme.

It is assumed that the presence of two kinds of
active centres on the surface of the catalyst -
hydrodehydrating and isomerising - migrates the
reacting molecule from one centre to the other. At
mutual  transformation of the  mentioned
hydrocarbons formation of cyclooolefin is always
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obligatory. The same fact is confirmed by
experimental studies. It is observed that in the process
of mutual transformation of cyclohexane, benzene
and methylcyclopentane cyclohexane is not a
precursor of reaction products. As part of the study of
the mechanism of destructive hydrogenation of
benzene in the presence of polyfunctional sulfide-
tungsten catalysts, it is found that a significant part of
methylcyclopentane is formed directly from benzene
without desorption into the volume of intermediates
from the catalyst surface. The apparent consecution
of the process is assumed. At short contact time, when
the concentration of benzene and cyclohexane are
close, most of the benzene is converted into
cyclohexane, i.e. the benzene hydrogenation reaction
prevails, since the latter concentrates most of the
activity of the converted benzene, and at the same
time the gyroisomerisation reaction takes place. At
long contact time, as benzene is used up, its
transformation into methylcyclopentane prevails, and
in addition, the latter starts to be formed from
cyclohexane in increasing amounts. On the basis of
the material balance it is possible to determine the
optimum ratio between the intensity of these
transformations at the moment of almost equal
concentration of benzene and cyclohexane. By
comparing experimental data with calculated data, the
presence of both direct - without desorption of
intermediate  products into the volume -
transformations of benzene into methylcyclopentane
or methylcyclopentane into benzene, and consecutive
ones through cyclohexane was found out.

The automotive industry has expanded
significantly in recent years - both in production
volume and in the number of different new vehicle
models. The new models are designed to provide
higher performance and better environmental and fuel
efficiency for the vehicle fleet. These powerful and
high-speed engines are designed to use higher-quality
petroleum products, especially higher-octane petrol.
In this connection, the issues of ensuring maximum
combustion of automotive petrol in internal
combustion chambers have acquired a completely
new significance and have become one of the most
important scientific tasks, the solution of which
determines the technical progress and development of
the country's economy. Since motor petrol take the
first place among petroleum products in terms of
production and consumption. The demand for petrol
of the economy sectors has already in 2010 increased
more than 2 times in comparison with 1995. The
required volume can be met only by further increase
in the volume, deepening and chemicalisation of the
processing of feedstock. At the same time, the
chemical composition of motor fuels is becoming
more diverse and complex, active chemical
components appear in them and as a result their
properties change significantly.

This scientific information presents the results
of research on the transfer of chemically passivated
oxygen catalysed to the very final stage of
combustion of hydrocarbon fuel particles in a closed
system, providing complete oxidation of
hydrocarbons. Scientific issues related to ensuring
complete combustion of hydrocarbon fuels in internal
combustion engines have been studied. The degrees
of combustion of hydrocarbon fuel microparticles
during their short stay in internal combustion
chambers have been studied. Scientific novelty
consists in conducting research - experimental works
on studying the form and content of chemically bound
and free oxygen by applying elements of modern
achievements of science and technology. In modern
internal combustion engines, the particles of the
combustible component are in the combustion
chambers not more than 0.2 seconds. During this time
interval, complete combustion of hydrocarbon
particles to the nucleus does not always occur. The
reasons for such incomplete combustion are; very
short residence time of particles in combustion
chambers. Insufficiency of chemical conditions for
complete combustion of hydrocarbon feedstock in a
closed system. Limited possibility of ensuring the full
course of the hydrocarbon combustion reaction due to
the difficulty of regulating the supply of the
stoichiometric ratio in the combustion chamber “fuel-
oxygen (air)” and others. The above-mentioned
technological limitations can be solved by increasing
the content of absorbed chemically passivated oxygen
in the composition of hydrocarbon fuel. Some
mechanisms of hydrocarbon fuel combustion in a
closed system have been studied. Technological
novelty consists in application of mechanisms of
introduction of chemically passivated oxygen in
volume of hydrocarbon fuel microparticles, and on
possibility to increase oxygen in a core of
microparticles by application of achieved scientific
successes of modern science and technology,
because, increase of concentration of oxygen content
in a core of hydrocarbon fuel microparticles in
combustion chambers stimulates full combustion by
internal  explosion, that certainly, positively
influences on engine power, environment protection
(decreases the end of combustion of hydrocarbon
fuels), as well as on combustion of hydrocarbon fuel.
Consequently, the realisation of the studied
mechanism can affect the reduction of emissions of
some types of gases with greenhouse effect, and this
can be an important step towards solving the problem
of all mankind.

Automotive petrol, due to the peculiarities of
the composition of source oils and different
technological schemes differ greatly from each other.
The composition of petrol A-80 of domestic local
origin includes from 10 to 80% of gas condensate and
products of thermal cracking, high molecular weight
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oil fractions of catalytic refining of hydrocarbon raw
materials. These new grades of commercial petrol
due to the complexity of chemical composition
complicate the reaction of complete oxidation of
hydrocarbon raw materials in closed systems for a
fixed period of time of fuels stay in the combustion
chamber of engines. According to materials of
analytical researches in internal combustion
chambers there is a combustion from 35,5% to 55%
of hydrocarbon fuel, and the rest part continues to
burn out in an emission pipe until the products of fuel
combustion are released into the atmosphere.
Increasing the content of the combustible part of
hydrocarbon fuel in the combustion chamber itself is
naturally of economic and environmental interest.
Methods of organic catalysis are becoming
increasingly important in industry due to the need to
solve the problems of development of secondary
catalytic processing of hydrocarbon raw materials. In
fact, without the development of the latest methods of
organic catalysis, many processes underlying the
catalytic transformation of hydrocarbon raw
materials are unthinkable. Based on these
considerations, the direction of selection of new types
of catalysts for catalytic processes should be
developed, as well as the development of the most
effective methods of processing of low-nomenclature
organic raw materials and a variety of chemicals with
different target purposes. One of the main successes
of chemistry and technology of fuels and gas is the
development of chemical methods of processing
fuels, combining their refining, which gives them
specific qualities of synthetic fuels with simultaneous
obtaining of chemical products that are raw materials
for chemical and petrochemical industries. The use of
various high-performance catalysts has made it
possible to intensify such catalytic processes as

cracking, reforming, hydrotreating,
hydroisomerisation, etc., which is very urgent. The
catalytic mutual transformation of benzene,

cyclohexane and methylcyclopentane and their
homologues has been known for a long time. Studies
in this direction have been developed with the use of
various types of catalysts based on both noble and
base metals, on carriers and without them. The use of
catalysts containing noble metals, despite their
efficiency, is always considerably limited by their
high cost, scarcity and sensitivity to contact poisons.
Broader possibilities are inherent in catalysts and
catalytic systems based on metals of group VIII of the
periodic system, which probably explains the
extensive literature material on their basis. Studies by
a number of scientists in the reaction of destructive
hydrogenation of benzene, toluene and ethylbenzene
revealed that hexamethylene hydrocarbons into pent
methylene hydrocarbons and recycling of the latter
into paraffin and isoparaffinic hydrocarbons. Due to
the presence of sulphury in oil feedstock, deactivating

components of catalytic systems, the development of
poison-resistant catalysts is of great importance in
industry and research practice. There are numerous
scientific-technological and scientific-analytical
information, aimed at reforming the structure of
hydrocarbon compounds, providing improvement of
ecological and operational characteristics of fuel
fractions. It should be noted that these promising, put
forward as newly synthesised catalytic systems with
improved efficiency, currently cannot go beyond
laboratory studies, which stimulates the continuation
of research work in this direction.

The present analytical and research
information presents the results of isomerisation of
benzene fractions component structure in the
presence of polyfunctional and polymetallic catalytic
systems in hydrogen medium. The main objective is
to synthesis components that improve the
environmental and performance characteristics of
fuel mixtures, meeting the requirements of
international standards "Euro-4" and "Euro-5", which
strictly regulate both the component composition of
fuel fractions and the emission products from internal
combustion engines. Such strict regulation of the
content of benzene series compounds and other cyclic
unsaturated compounds with heteroatoms in the
composition of liquid fuel mixture is explained by
procedural measures aimed at preventing the
possibility of formation of (PAHs) in the emission
composition as products of incomplete combustion.
Decontamination of petroleum refined products is
almost entirely associated with hydrogenation
reactions. Fuel fractions as a whole and their
individual  components are  subjected to
hydrogenation  purification from undesirable
compounds. The selection of appropriate catalytic
systems is also connected with the study of new
reactions with two or more reactions in one reaction
zone. For the first time we have carried out a complex
cumulative study of synthesis of a new catalytic
system with specified physicochemical and
operational parameters, obtained with a given
stabilisation activity by means of technological
changes and additives both in the raw materials and
in the catalyst composition.

Thus, the results on the chemistry of catalytic
hydrogenation transformations of hydrocarbons of
different structures, used in practice, can be applied
with the same success for hydrogenation refining of
hydrocarbons of both traditional and alternative
origin.

Conclusion
1. The possibility of hydroisomerisation of
monocyclic aromatic hydrocarbons in the presence of
a catalytic system consisting of a mixture of nickel,
aluminium, molybdenum and silicon oxides has been
studied.
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2. The effect of temperature, pressure and rate
of feedstock passage through the stvcationary layer of
the catalytic system was studied.

3. The optimal parameters of
hydroisomerisation of aromatic hydrocarbons to alkyl
naphthenic hydrocarbons have been found. In the
found optimum conditions of the process:
temperature 375°C, pressure 160 MN/m? and
volumetric speed 0.5 h-!, the content of aromatic
hydrocarbons in the catalyst decreases to almost zero.

References

1. L.S. Glebov, A.G. Zakirova, T.N. Burdeynaya,
V.F. Tretyakov, V.A. Matyshak. Nonlinear effects in
petrochemistry and organic synthesis on catalyst mixtures.
Petroleum Chemistry. 2004, vol. 44, no. 4, pp. 243-254. (in
Rus.)

2. LM. Gerzeliev, M.V. Tsodikov, S.N. Khadjiev.
New ways of obtaining isoparaffins - high-octane
environmentally safe components of gasoline. Petroleum
Chemistry. 2009, vol. 49, no. 1, pp. 3-8. (in Rus.)

3. Likhodobov V.A. Trends in catalyst preparation
for oil refining. Russian Congress on Catalysis
"ROSCATALYSIS", October 3-7, 2011, Moscow. (in
Rus.)

4. Eshmukhamedov M.A., Rakhmatov U.N,,
Ponomareva T.V. Catalytic hydroisomerization of
unsaturated hydrocarbons of coal chemical origin. ONT
Society of Science and Creativity 2020, Kazan. Collection
“Concepts of modern education: innovation in the system
of scientific knowledge.” Materials of the International
Scientific-Practical Events of the Society of Science and
Creativity (Kazan) February 2020, pp. 323-327. (in Rus.)

5. Eshmukhamedov M.A., Kavkatbekov M.M.,
Usmanova R.M., Abduvaliev A.A., Ponomaryova T.V.
Alternative sources of hydrocarbon fuel production in the
world and Uzbekistan. Issues of Ecology and
Environmental Safety. Creation of new polymer materials:
collected materials of the VII International Scientific-
Practical Conference — Minsk: UGZ, 2020, pp. 71-73. (in
Rus.)

6. Eshmukhamedov M.A., Oblaberdiev S.B.,
Khodjibolaev Y.U. Processing of secondary products of
the oil industry. Materials of the Republican Scientific-
Technical Conference. "Application of innovative
technologies and rational operation of oil and gas fields"
May 17, 2022. Tashkent-2022. TashSTU, pp. 424-429. (in
Rus.)

7. M.A. Eshmukhamedov, D.K. Musaeva,
(Tashkent State Technical University). The mechanism of
the conversions of the products of incomplete combustion
on the polymetallic adsorption-catalysis-chemosorption
system. TSTU named after Islam Karimov. ISSN: 2181-
0400. Technical Science and Innovation, 2019, no. 2(02),
pp- 76-82. (in Rus.)

8. N.A. Kadirov, M.A. Eshmukhamedov, O.A.
Sheralieva. Production of a drilling agent from tertiary
processing waste of aluminum slags. XXIV International
Scientific-Practical ~ Conference  "Innovation-2019".
Collection of scientific articles. Tashkent, September 7,
2019, pp. 220-222. (in Rus.)

9. N.A. Kadirov, M.A. Eshmukhamedov, M.S.
Mirzarakhimov, O.A. Sheralieva, and J.K. Artikova,

(2019). "Obtain and Application of Surface-active
Substance on the Base of Products Refinement of Cotton
Seed Oil." Received: November 25, 2019. Selection and
peer review under the responsibility of the AgroSMART
2019 Conference Committee. International Scientific and
Practical Conference "AgroSMART - Smart solutions for
agriculture," KnE Life Sciences, pp. 937-945. (in Rus.)

10. Eshmukhamedov M.A., Usmanova R.M.,
Rakhmatov U.N., Ponomaryova T.V. Economically viable
opportunities for manganese extraction from the Dautash
manganese ore deposit. Scientific-Information Publishing
Center "Strategic Studies Institute", Editor-in-Chief — A.N.
Zotin. ISSN 2414-9918 Modern Science [Text]: scientific
publication journal, March 2020, no. 3 Vol. I, pp. 33-36.
(in Rus.)

11. Safaevn M.M., Eshmukhamedov M.A.,
Khayrullaev P.H. Obtaining oxygenate-hydrocarbon
mixtures for targeted purposes. ISSN: 2350-0328.
International Journal of Advanced Research in Science,
Engineering and Technology Vol. 6, Issue 6, June 2019,
pp- 9770-9774. (in Rus.)

12.  Safaevn M.M., Eshmukhamedov M.A.,
Abdumazhidov A.l.,, Khayrullaev P.H. Manganese
extraction from the Dautash manganese ore deposit by
sulfating with sulfur oxides. Russia, Komsomolsk-on-
Amur, 2019. (in Rus.)

13. Eshmukhamedov M.A., Safacv M., Catalytic
upgrading of hydrocarbon fractions to ensure complete fuel
combustion in internal combustion engines. International
Conference. Chemistry and dedicated to the 100th
anniversary of NUUz. Modern innovations: chemistry and
chemical technology of acetylene compounds. Petroleum
Chemistry. Catalysis. NUUz, 2018, pp. 37-38. (in Rus.)

14. Eshmukhamedov M.A., Kadyrova F.M.
Hydrogenation of unsaturated hydrocarbons of coal
chemical origin on a nickel catalyst. 16th International
Scientific-Practical Conference on Ecology and Safety
Issues "Far East Spring - 2018", Komsomolsk-on-Amur,
Russia, April 27, 2018, pp. 128-131. (in Rus.)

15. Eshmukhamedov M.A., Safaev M.,
Abdumazhidov A., Mukhiddinov B. Economic and
environmental opportunities for manganese extraction
from low-grade ores using acidic industrial waste gases.
International Scientific-Practical Conference. Collection of
scientific articles. Tashkent, 2018. "Innovation-2018."
TashSTU. Center for Strategic Innovations and
Informatization of NGMK. Uzbek Branch of the
International Academy of Sciences of Higher Education.
pp- 65-66. (in Rus.)

16. Sadullacva M., Eshmukhamedov M.A.,
Oblaberdiev S.B. Thermocatalytic method for obtaining
fuels from secondary products of the oil and gas industry.
Ministry of Higher Education, Science and Innovation of
the Republic of Uzbekistan, Tashkent State Technical
University named after Islam Karimov. International
Scientific-Practical Conference on "Relevant problems in
natural sciences and innovative technologies." April 4-5,
2024. Tashkent. www.conference.umumkimyo.uz. pp.
348-352. (in Rus.)

17. Baratova M.K., Khabibullaeva R.,
Eshmukhamedov M.A. Assessment of pollutant emissions
from the oil refining industry. Ministry of Higher
Education, Science and Innovation of the Republic of
Uzbekistan, Tashkent State Technical University named

Technical science and innovation. Ne3/2024 37



GEOLOGICAL ENGINERING

after Islam Karimov. International Scientific-Practical
Conference on "Relevant problems in natural sciences and
innovative technologies." April 4-5, 2024. Tashkent.
www.conference.umumkimyo.uz. pp. 360-362.

18. Kadyrov A.A., Alikhanov B.B., Kadyrov N.A.,
Eshmukhamedov M.A. Emulsion polymer drilling fluid
based on a polyacrylamide analogue and phosphogypsum.
"Prospects for the development of thermosetting
oligomers, polymers containing waste, polyfunctional
compounds, and the creation of polymer materials based
on them," dedicated to the 80th anniversary of prof. F.A.
Magrupov. Collected scientific works of the Republican
Scientific-Practical Conference. Tashkent, January 18-19,
2024. Tashkent Chemical-Technology Institute, pp. 140-
142.

19. Oblaberdiev S., Eshmukhamedov M.A.,
Khabibullaeva R.M. Investigation of effective methods for
wastewater treatment from oil refineries. "Prospects for the
development of thermosetting oligomers, polymers
containing waste, polyfunctional compounds, and the
creation of polymer materials based on them," dedicated to
the 80th anniversary of prof. F.A. Magrupov. Collected
scientific works of the Republican Scientific-Practical
Conference. Tashkent, January 18-19, 2024. Tashkent
Chemical-Technology Institute, pp. 156-159.

20. Eshmukhamedov M.A., Urinov UK.,
Yusupbaev K.P., Turaeva N., Khabibullacva R.
Investigation of catalysts' activity in the conversion of

petroleum hydrocarbons. Ministry of Higher Education,
Science and Innovation of the Republic of Uzbekistan,
Academy of Sciences of  Uzbekistan, JSC
"Uzbekneftegaz," LLC "Bukhara Oil Refinery,"
Uzbekistan Scientific-Engineering Society of the Oil and
Gas Industry, Bukhara Engineering-Technology Institute.
Collection of materials of the International Scientific-
Technical Conference "Problems, innovative proposals,
and solutions in the field of chemistry and oil and gas
technology" December 14-15, 2023, Bukhara, pp. 441-
443, (in Rus.)

21. Eshmukhamedov M.A., Urinov U.K., Andaev
S.R., Turaeva N. Associated petroleum gas mixtures as
alternative energy carriers for economic sectors. Ministry
of Higher Education, Science and Innovation of the
Republic of Uzbekistan, Academy of Sciences of
Uzbekistan, JSC "Uzbekneftegaz," LLC "Bukhara Oil
Refinery," Uzbekistan Scientific-Engineering Society of
the Oil and Gas Industry, Bukhara Engineering-
Technology Institute. Collection of materials of the
International Scientific-Technical Conference "Problems,
innovative proposals, and solutions in the field of
chemistry and oil and gas technology" December 14-15,
2023, Bukhara, pp. 451-454. (in Rus.)

22. Kadyrov  A.A., Alikhanov  B.B,,
Eshmukhamedov M.A., Kadyrov N.A. Production of
drilling fluids based on secondary chemical raw materials.
Vestnik MANEB, Vol. 28, No. 3, 2023. (in Rus.)

38 Technical science and innovation. Ne3/2024



	STUDY OF TECHNOLOGICAL PARAMETERS ON CATALYTIC HYDROISOMERISATION OF AROMATIC HYDROCARBONS INTO ALKYL NAPHTHENIC HYDROCARBONS
	Recommended Citation

	STUDY OF TECHNOLOGICAL PARAMETERS ON CATALYTIC HYDROISOMERISATION OF AROMATIC HYDROCARBONS INTO ALKYL NAPHTHENIC HYDROCARBONS

