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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.
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STUDY OF HYDRO PURIFICATION
ANDHYDROIZOMERIZATIONSTRAIGHT-RUN GASOLINE
FRACTION OVER MODIFIED Ni (Co)-Mo- AL,O;- CATALYSTS

Abstract. The article presents the results of studies of hydropurificationand hydroisomerization of a straight-run
gasoline fraction on new zeolite-containing alumonickel (cobalt) molybdenum catalysts modified with phosphorus
and (rare earth element) REE: CoO-Mo00O;-Ce;05-P,05-Al,05-ZSM (KGO-18) and NiO-Mo00j;.Ce,05-P,05-Al,05-
ZSM (KGO-3). The effect of temperature, pressure and the volume flow rate of the feedstock was studied.
Investigation of the processes of hydroprocessing of straight-run gasoline was carried out in a high-pressure flow
systenll with a stationary catalyst bed at temperatures of 320-400°C, a pressure of 3.0 -4.0 MPa and a feed rate of 0.5-
3.0hr".

At hydroprocessing of straight-run gasoline with high hydrodesulfurizing activity the catalyst KGO-18
possesses. The sulfur content of the catalyst decreased from 0.0080 (reference gasoline) to 0.0015% with an increase
in temperature to 400°C. After hydroprocessing the straight-run gasoline fraction on the KGO-3 catalyst at 400°C,
the octane number of the hydro-upgraded gasoline rises from 79.0 (reference gasoline) to 92.4 research method (RM)
and from 62.4 to 77.0 motor method (MM). Under these conditions, the octane number of hydrotreated gasoline on
the catalyst KGO-18 is increased in comparison with the initial from 78.9 to 90.7 (RM) and by the motor method
from 60.9 to 71.7.

Electron microscopic studies have shown that the modified Ni (Co)-Mo-Al,O; catalysts are highly disperse, the
metal components of the active phase are predominantly in the oxidized state, forming cluster-associates on the
surface whose dispersion and structure and state are determined by the nature of the catalyst components.

Key words: zeolite, straight run gasoline, catalyst, hydrotreatment.

Introduction

In the oil refining industry, hydropurification and hydroisomerization processes are widely used to
produce high-quality motor fuels, which are one of the main processes widely used in the oil refining
industry.

In connection with the deepening of the processing of high-sulfur oil, there is a growing need to
improve the existing catalysts for the hydrotreating of oil fractions. In accordance with modern
requirements, a significant limitation of the sulfur, benzene, aromatic and olefinic hydrocarbons in motor
fuels is necessary. The known industrial catalysts do not provide the required degree of hydrotreating. In
many countries, catalysts are being searched for increasing the depth of removal of sulfur-containing
compounds and improving the technology for the production of motor fuels.

The problem of choosing the most effective catalyst is complex and requires in each case an
individual approach. Recently, specific catalytic systems for the hydroprocessing of a specific type of raw
material have been purposefully developed [1-19].

In this paper, the results of hydropurification and hydroisomerization studies of a straight-run gasoline
fraction on new zeolite-containing alumonickel (cobalt) molybdenum catalysts modified with phosphorus
and REE: COO-MOO3-C6203-P205-A1203-ZSM (KGO-18) and NiO-M003-CeZO3- P205-A1203-ZSM
(KGO-3).
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Experimental part

New modified zeolite-containing catalysts of CGO were developed. The catalysts were prepared by
impregnating a mixture of aluminum hydroxide and zeolite ZSM with aqueous solutions of nickel (cobalt)
nitrate, ammonium paramolybdate and the introduction of modifying additives. After molding, the catalyst
was dried at 150°C and calcined at 550°C for 5 hours.

New zeolite-containing modified catalysts were synthesized for the process of hydrotreating gasoline
fractions of 0il:CoO-Mo0O;- Ce;0;-P,05-Al,03-ZSM (KGO-18);NiO-MoOs- Ce,03-P,05 - Al,05-ZSM
(KGO-3).

Investigation of the processes of hydroprocessing straight-run gasoline in a high-pressure flow system
with a stationary catalyst bed at temperatures of 320-400°C, a pressure of 3.0-4.0 MPa and a volumetric
feed rate of 2hr'. The hydrocarbon composition of the reaction products was analyzed on chromatographs
"Chromatec-Crystal" and "Chromium-5". Analysis of sulfur content in feedstock and products was carried
out in «Oilsert International» LLP (Almaty).

To study the structure and state of the catalyst surface, the electron microscopy method was used [20,
21].

Results and discussion

When hydrolyzing the gasoline fraction on the catalyst KGO-3 at 320°C at V = 2.0hr and P =
4.0MPa, the content of isoalkanes increases from 40.3% (initial fraction) to 44.0%, with an increase in
temperature to 400°C, their amount slightly reduced to 37.5% (Table 1). Under these conditions, the
proportion of aromatic hydrocarbons in the resulting catalyst varies from 14.7 to 29.4%. The content of
naphthenic hydrocarbons in the catalyst is 19.4-22.5%, olefinic hydrocarbons - 4.2 - 6.1%. The yield of
the liquid phase with increasing temperature from 320 to 400°C decreases from 80.0 to 75.0%.The octane
number of hydrotreated gasoline in these conditions rises from 79.0 (reference gasoline) to 92.4 (RM) and
from 60.9 to 77.0 (MM). After processing the gasoline fraction with an initial sulfur content of 0.0080%
on the catalyst KGO -3, the mass fraction of sulfur in the catalyst decreased to 0.0039% with an increase
in temperature to 400 ° C.

Table 1 - Effect of temperature on the process of hydroprocessing of the gasoline fraction on the catalyst KGO-3

T°C
Products,%

Initialgasoline 320 350 380 400
Paraffins C5-Cy 25,7 14,5 8,5 5.1 6,9
Iso-alkanes 40,3 44,0 42,2 46,2 37,5
Olefins 5,1 4,3 6,1 4,2 4,4
Aromatichydrocarbons 8,9 14,7 23,2 25,1 29,4
Naphthenichydrocarbons 20,0 22,5 20,0 194 21,8
Yield of the liquid phase - 80,0 78,5 78,6 75,0
Octane number by research 79,0 85.6 87.9 89.1 9.4
method
Octane number by motor 60.9 719 73.4 742 77.0
method
Massfractionofsulfur,% 0,0080 0,0064 0,0060 0, 0057 0,0039
Note: P=4,0MPa, V=2,0q"

The influence of pressure on the process of hydroprocessing of the gasoline fraction on the catalyst
KGO-3 at V = 2.0 hr' and T = 400°C was studied (Table 2). With an increase in pressure in the interval
2.5-4.0 MPa, the amount of isoalkanes is 37.2-38.9%, the concentration of naphthenic hydrocarbons
decreases from 17.0% to 21.9%.The concentration of aromatic hydrocarbons in the resulting catalyst
ranges from 29.4-30.9%, olefins - 3.4-9.0%. The yield of the liquid phase is 70.0-75.0%. The octane
number of gasoline enriched at 4.0 MPa is 92.4 (RM) and 77.0 (MM). When hydrolyzing the gasoline
fraction, the sulfur content of the final product decreases from 0.0080% (reference gasoline) to 0.0039% at
4.0 MPa.

—— |4 ——
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Table 2 - Influence of pressure on the process of hydroprocessing of the gasoline fraction on the catalyst KGO-3

Products,% Pressure, MPa
Initial 25 3.0 35 40
gasoline

Paraffins Cs-Cg 25,7 8,5 4,2 8,7 6,9
Iso-alkanes 40,3 37,8 38,9 37,2 37,5
Olefins 5,1 34 9,0 6,3 4.4
Aromatichydrocarbons 8,9 30,9 30,9 30,8 29,4
Naphthenichydrocarbons 20,0 19,8 17,0 17,0 21,8
Yield of the liquid phase - 70,0 70,0 72,0 75,0
Octane number by research method

79,0 90,0 91,0 91,5 92,4
Octane number by motor method 60.9 75.4 74.9 76,5 77.0

1 0,

Massfractionofsulfur,% 0,0080 0,0061 0,0057 0,0049 0,0039
Note: P=4,0MPa, V=2,0hr"": V=2,0hr"'andT= 400°C.

During the hydroprocessing of the gasoline fraction on the catalyst KGO-3 (P = 4.0 MPa and 400°C),
when the volumetric feed rate of the feed varies from 1.0 to 2.5 hr'', the content of isoalkanes in the
catalyst varies from 31.4 to 37.5% the concentration of aromatic hydrocarbons is 29.0-30.7%, of
naphthenic hydrocarbons is from 15.4 to 21.8%. The amount of olefinic hydrocarbons varies between 2.7-
4.4%. The octane number of the gasoline produced increases with hydrotreating on the catalyst KGO-
compared to the initial (79.0) to 92.4-93.7 (RM). The yield of the liquid phase is 75.0-78.0%. When
hydrolyzing the gasoline fraction on the catalyst KGO-3, the sulfur content in the final product decreases
from 0.0080% (reference gasoline) to 0.0039% at 4.0 MPa (Table 3)

Table 3 - Influence of the space velocity on the process of hydroprocessing of the gasoline fraction on the catalyst KGO-3.

Prod o Volumetricspeed, h™!
roducts,”% )

’ Initial 1.0 15 2.0

gasoline

Paraffins Cs-Cq 25,7 20,2 17,4 6,9
Iso-alkanes 40,3 31,4 33,8 37,5
Olefins 5,1 2,7 2,7 4.4
Aromatichydrocarbons 8,9 29,0 30,7 29,4
Naphthenichydrocarbons 20,0 16,6 15,4 21,8
Yield of the liquid phase - 78,0 77,0 75,0
Octane number by research method 79,0 93,7 93,5 924
Octane number by motor method 60,9 77,4 77,6 77,0
Massfractionofsulfur,% 0,0080 0,0037 0,0039 0,0039
Note: P=4.0MPa, 400°C

When studying the influence of temperature on the process of hydroprocessing of straight-run
gasoline on the catalyst KGO-18, it was shown that in the temperature range 320-350°C the maximum
amount of isoalkanes is 39.7-38.2% (Table 4). At higher temperatures, the yield of isoalkanes decreases to
34.4% at 400 °C. The content of aromatic hydrocarbons in the catalyst under these conditions increases
from 15.2 to 24.8%, the yield of naphthenic hydrocarbons decreases from 26.1 to 24.0%. The amount of
olefinic hydrocarbons varies within the range of 4.6-7.6%. The yield of hydro-upgraded gasoline
decreases from 70.7 to 60.5% with increasing temperature from 320 to 400°C.The octane number of
hydrotreated gasoline is increased compared with the original from 79.0 to 90.7 (MI) and by the motor
method from 60.9 to 71.7. The sulfur content of the catalyst decreased from 0.0080 (reference gasoline) to
0.0015% with an increase in temperature to 400°C.
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Table 4 - Effect of temperature on the process of hydroprocessing straight-run gasoline on catalyst KGO-18

T°C
Products,%
Initialgasoline 320 350 380 400
Paraffins Cs-Ce 27,3 114 15,1 12,5 12,2
Iso-alkanes 36,8 39,7 38,2 34,0 34,4
Olefins 4,8 7,6 5,6 5,4 4,6
Aromatichydrocarbons 9,2 15,2 18,7 20,9 24,8
Naphthenichydrocarbons 21,9 26,1 22,3 27,2 24,0
Yield of the liquid phase - 70,7 68,3 65,0 60,5
Octane number by research 79,0 82.6 84.9 88.1 90,7
method
Octane number by motor 60.9 67.8 677 68.5 71,7
method
Massfractionofsulfur,% 0,0080 0,0049 0,0026 0,0030 0,0015
Note: P=4,0MPa, V=2,0hr"’

Table 5 shows the results obtained in a study of the effect of pressure on the process of
hydroprocessing straight-run gasoline on the catalyst KGO-18. Studies have shown that in the pressure
range 2.5-4.0 MPa, the content of isoalkanes in the catalyst increases from 31.2 to 38.8%. The amount of
aromatic hydrocarbons in this pressure range increases from 25.8% to 32.8%, while a decrease in the yield
of naphthenic hydrocarbons from 30.1% to 22.9%. The content of olefinic hydrocarbons is 5.3-6.2%.The
yield of hydro-upgraded gasoline increases with increasing pressure from 58.0 to 90.0%. The octane
number of hydro-upgraded gasoline is increased compared to the initial from 79.0 to 90.7 by the research
method and by the motor method from 60.9 to 71.7. The sulfur content of the catalyst decreased from
0.0080 to 0.0015% as the temperature increased to 400°C.

Table 5 - Influence of pressure on the process of hydroprocessing
of straight-run gasoline on the catalyst KGO-18 at T =400°C, V=2.0 h’!

P, MPa
Products,%
Initialgasoline 2,5 3,0 3,5 4,0
Paraffins Cs-Cg 273 7,6 12,6 7,6 7,2
Iso-alkanes 36,8 31,2 32,0 37,8 38,8
Olefins 48 53 55 3.0 6,2
Aromatichydrocarbons 9,2 25,8 26,9 31,3 32,8
Naphthenichydrocarbons 21,9 30,1 22,9 20,3 229
Yield of the liquid phase 58,0 70,0 75,0 90,0
Octane number by research method 79,0 87,7 91,5 88,2 90,7
Octane number by motor method 60.9 703 7223 72,5 71,7
Massfractionofsulfur,% 0,0080 0,0013 0,0013 0,0012 0,0015
Note: V=2,0hr'andT= 400°C.

When hydrolyzing the gasoline fraction on the catalyst KGO-18 (P = 4.0 MPa and 400°C) with an
increase in the feed rate of feed from 0.5 to 3.0 hr™', the content of isoalkanes in the catalyst increases from
31.3 to 35.0 %, the amount of aromatic hydrocarbons is 25.7-32.8%, the yield of naphthenic hydrocarbons
is 26.3-34.9%, of olefinic hydrocarbons varies between 5.8-6.3% (Table 6). The octane number of the
produced gasoline increases with hydrotreating on the catalyst KGO-18 in comparison with the initial
(79.0) to 89.2-90.7 (RM).The yield of the liquid phase fluctuates within the limits of 80.4-94.6%. During
hydroprocessing of the gasoline fraction on the catalyst KGO-18 at P = 4.0 MPa and 400°C and sulfur
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feed rates of 0.5 hr' sulfur-containing compounds in the final product were not detected. With an increase

in feed rate, the residual sulfur content fluctuates between 0.0012 and 0.0026% (Table 6).

Table 6- Influence of the volumetric feed rate on the process

of hydroprocessing of straight-run gasoline on the catalyst KGO-18

vV, !
Products,%
0,5 1,0 2,0 2,5 3,0
Paraffins Cs-Cq 27,3 3,5 8,2 3,2 7,9 6,5
Iso-alkanes 36,8 31,3 30,0 22,8 343 35,0
Olefins 4,8 6,3 6,2 6,2 5,8 5,7
Aromatichydrocarbons 9,2 25,8 27,7 32,8 25,7 26,2
Naphthenichydrocarbons 21,9 33,1 27,9 34,9 26,3 26,6
Yield of the liquid phase - 94,6 93,8 90,0 86,4 80,4
Octane number by research method 79,0 89,7 89,2 90,7 90,7 92,1
Octane number by motor method 60,9 71,5 68,9 71,7 72,1 71,5
Massfractionofsulfur,% 0,0080 - 0,0012 0,0015 0,0024 0,0026
Note: P=4,0MPaand400°C

The conducted studies of the process of hydroprocessing of the straight-run gasoline fraction allowed
to establish that the catalyst KGO-18 possesses higher hydrodesulfurizing activity in comparison with the
catalyst KGO-3: the residual sulfur content at 400°C is 0.0015 and 0.0039%, respectively. Under these
conditions, the octane number of gasoline hydroprocessed on the catalyst KGO-18 is 90.7 (RM), and the
gasoline produced on the catalyst KGO-3 has an octane number of 92.4 (RM). The observed increase in
the octane number is mainly due to the enhancement of the process of hydroisomerization of n-alkanes
and the increase in the content of aromatic hydrocarbons.

The activity of the catalysts is related to the surface structure, composition and state of the active
sites. An electron-microscopic study was made of the structure and state of the active sites of catalysts
KGO-3 and KGO-18.

According to the electron microscopy data, the catalysts are highly disperse, the metal components of
the active phase are predominantly in the oxidized state, forming cluster-associates on the surface, the
dispersion, structure and state of which is determined by the nature of the catalyst components.

The KGO-3 catalyst is characterized by the presence of clusters with d = 3.0 - 4.0 nm, which are
formed by finely dispersed particles with d <0.05 nm, which include NiSi2 and Ni2O3. In addition, there
are single particles with signs of hexagonal faceting with d = 15.0-30.0 nm, consisting of the compounds
AINi,Si, AINi, Ge,03, MoO (OH) ,, AlMos, MoSi,, Al;Ce and CeAlO; (Figure 1).

Figure 1 - Electron microscopic RMages of the catalyst KGO-3

Clusters of highly dispersed particles of various shapes with d = 50-200 nm, consisting of Co,Mo0;0s,
CeP,0, AIPO4, CoOOH, MoOPO,, a-Co (P,07), Ce (M0Q,) ,, are found on the surface of the catalyst
KGO-18 (Fig. 2). In addition, there are 4-5 nm particles formed by Ge4 (P207) 3, CoSi, MoP, MoSi,,
GegOqand CoMoP,.
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Figure 2 - Electron microscopic RMages of the catalyst KGO-18

It should be noted that the detected structures of AINi2Si, AIMo3, AINi, MoSi2, Al13Ce and CeAlO3
NiSi2 indicate the introduction of metals-active phase components into the zeolite structure with the
formation of new centers that can function as Lewis acid sites [22, 23].

Conclusions. Thus, modified zeolite-containing catalysts for the hydroprocessing of gasoline
fractions Co0O-Mo00;-Ce,03-P,05-A1,05-ZSM  and NiO-Mo0O;-Ce,O; -P,05-Al,03-ZSM  have been
developed and synthesized, which hydrotreating and hydroisomerization in one step. The developed
catalysts for activity in hydrotreatment processes of gasoline fractions of petroleum exceed the known
industrial catalysts [1, 2]. The catalysts make it possible to obtain low-sulfur gasoline, and also to increase
its octane number.

Source of research funding: The work is carried out in accordance with the scientific and technical
program: No. BR05236739 "Creation of bases for the production of oil and gas products based on
domestic technologies".
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B.T. Tyktun, A.C. Tenizoaesa, H.H. Hypranues, JI.b. lllanosanosa, B.U. flckeBuu
" 11.B. CokosbckuiiaThIHIaFbKaHAPMaK, KaTajau3 j)KoHE JIEKTPOXUMUS HHCTUTYTHI", Anmatsl, KazakcTan

MOJAPHUIUPJIEHTEH Ni(Co)-Mo- ALO;KATAJTU3ATOPJIAPBIH/IA TYPA AMJAJIFAH BEH3UH
®PAKIUSICBIH THAPOU3OMEPJIEY )KOHE I'HJIPOOH/IEY

AnHoTamua. )KyMbicTa JKaHa IIEOJUTKYPaMIbl aTFOMOHHKEIb (kobanbT) MomubaeH, CXD xoHe dochopmer
Mouduiupienred CoO-MoOs;- Ce,03-P,05-Al1,05-ZSM (KI'O-18); Co0O-Mo00;-La,0;-P,05-A1,03-ZSM(KI'O-20) xoueCoO-
Mo0O;-Ce,05-P,05-A1,03-ZSM-HY (KI'O-16) karanuzaropiapblHaa Typa aiifanrad OcH3uH (QpakuusIapblH THApOTasanay MeH
THAPOM30MEpICYIiH 3epTTey HoTmwkenepi kepcerinreH. [IIMki3aTThlH KeneMIiKOEpimTyKbUIIAMABIFBI MEH KBICHIMBIHBIH
TeMmmeparypara ocepi 3eprrennmi. Typa aiimanran O€H3MHII arbIMABI KOHOBIPFBIA JKOFAaphl KBICBIMIA KaTaln3aTOPIBIH
CcTanHoHapITBl KaGaThIHBIH Temmeparypacsl 320-400°C, kpichMbl 3,0-4,0 MIa MMKi3aTTHIH KeMEMIK Gepily KbUTiaMmbiFs 0,5-
3,0 car’! rugpoemmey mpoueci xyprisinmi. Typa aiifanran GeH3HHII THAPOSHICTCHAC XOFAPH KYKIPTCI3ACHAIPY aKTHBTiiriHe
KI'O-18 xarammsaTopsl mebonusl. TemmepaTypaHbI 400°C KeTepreHje CYHBITHIKTArsl KYKipTTiH Kypambl 0,0080 (Bacramker
6emsun) 0,0015%-ra neifin  TeMeHpexi. 400°C-ta KI'O-3 KaTaIM3aTOPBIHAA Typa aiimanraH O€H3MH (paKIMsICHIH
THIPOOHICTCHHEH KCiiH MMIpoXKaKcapThUIFaH OCH3WHHIH OKTaH caHbl 79,0 (Gactankpl Oeu3un) 92,4 (3.0) xoHe 62,4-teH 77,0
(M.9.) Ocsr xargaiina KI'O-18 kaTann3aTopbiHga THAPOKAKCAPTHUIFaH OCH3MH I OacTankbl MEH CalbICTHIPCAK OKTaH CaHbl 78,9-
nan 90,7(3.9) xxoHemoTopisl axicrien 60,9-nan 71,7-re ockeH.

DIEKTPOHIBl MHUKPOCKOMUSUIBIK 3epTreynep moaupukammsieHreH Ni (Co) -Mo-AlLO; karanu3aTopiaapbIHBIH KOFapbI
JIUCTIEPCTI eKEeHIH KopceTTi, OenceHai (a3aHbIH METalsl KOMIOHEHTTEp] HETi131HEH TOTHIKKAH Kyiae Ooibim, OeTiHAe KiIacTepii-
accoIMaTTap TY3€l, JUCICPCTIIIr, KYPbUTBIMBI MEH KYHi KaTanu3aTOPIbIH KOMIOHEHTTEPIHIH TAOMFAThl OOMBIHINA aHBIKTAJIA/IbI.

Tyiiin ce3mep: neonut, Typa aiiianrad OEH3MH, KaTaau3aTop, THAPOOHEY.

B.T. Tyktun, A.C. Tenuzoaesa, H.H. Hypraamues, JI.b. lllanoBanosa, B.U. SIckeBuu
AO "UHcTHTyT TOIUIHBA, KaTanu3a u dnekrpoxumun uM. [I.B. Cokonsckoro”, Anmatsr, Kazaxcran

NCCIEJOBAHUE T'MIPOOYUCTKHN U THIPOU3OMEPU3ALINN NPAMOTOHHON
BEH3MHOBOU ®PAKIIMN HA MOJUP®UILINPOBAHHBIX Ni(Co)-Mo- ALL,O3;- KATAJIM3ATOPAX

AnHoTanusi. B paboTre mnpuBeneHbl pe3yibTaThl HMCCIEAOBAHMM THIPOOYHCTKH W THAPOU3OMEPHU3ALNU
MPSIMOTOHHOM OEH3MHOBOH (ppakiuyi Ha HOBBIX IMEOJNUTCOACPKAIMINX ANTIOMOHHKENh (K0OAIhT) MOIHOICHOBBIX
Karanuiaropax, MonupumupoBaHHeix ¢Gochopom u P3D: CoO-MoO;- Ce,03-P,05-Al,05-ZSM (KT'O-18) uNiO-
MoO;- Ce;0;-P,05-A1,03-ZSM (KT'O-3). UccrienoBaHo BIUSHHUE TEMIEpaTyphl, NaBICHUS U OOBEMHOIN CKOPOCTH
noJiauu ChIpbs. MccienoBaHue MpoieccoB TMaAponepepabOTKUIPSIMOTOHHOTO OEH3MHA MPOBOJMIOCHB MPOTOHHON
YCTaHOBKE BBICOKOTO JABJICHHS CO CTAllMOHAPHBIM CIIOEM KaTalM3aTopa MpH TeMIIepaTypax 320-400°C, naBnennu
3,0 -4,0 MI1a u 00beMHOM CKOPOCTH MoAadu Chipbs 0,5- 3,0u7.

[Tpu rugponepepaboTKe NPSMOTOHHOTO OEH3MHA BBICOKOH THApooOeccepuBaroliell akKTUBHOCTHIO 00JajaeT
katanusarop KI'O-18. Coxepxanue cepbl B Karamuzate ¢ poctoM temmeparypbl 10 400°C camsunocs ¢ 0,0080
(ucxoanbiit 6ensun) a0 0,0015%.Ilocne ruaponepepabOTKU MPSIMOTOHHOM OEH3MHOBOW (QpakiMU Ha KaTanuzaTope
KI'O-3 npu 400°C 0KTaHOBOE YHCIIO THAPOOGIArOPOKEHHOr0 GeH3uHa pacteT oT 79,0 (McXomHblil Gensun) 10 92,4
MUM) umu or 624 no 77,0 (MM).B ostux ycnoBusx Ha karanuzarope KI'O-18 oxraHoBoe umcio
TUIPO00IarOpaKEHHOTO OCH3WHA MOBHIIIACTCS 110 CPAaBHEHHIO C MCXOMHBIM 0T 78,9 1o 90,7 (M) u mo MoTOpHOMY
Metoxy ot 60,9 mo 71,7.

DNEeKTPOHHO-MHUKPOCKOTIMIECKHE HCCIIeOBaHUS TMokasamu 4uro MomudumupoBanHele Ni(Co)-Mo-Al,O5
KaTaln3aToOpel  SBIIOTCS ~ BBICOKOMUCIIEPCHBIMH, KOMIIOHEHTHI METAJUIOB  aKTUBHOW  (pa3pl  HaxomsaTcs
MPEUMYIIECTBEHHO B OKHCIIEHHOM COCTOSIHHH, 00pa3ys Ha IOBEPXHOCTH KIACTEPHI-aCCOIMATHI, JHCIIEPCHOCTB,
CTPYKTYpa U COCTOSTHIE KOTOPBIX ONPEIEIIeTCS IPHPOIOH KOMIIOHEHTOB KaTalIn3aTopa.

KiroueBblie ci10Ba: 11€0JIUT, MPSIMOTOHHBIN OE€H3MH, KaTaIM3aTop, THAPOOUYHCTKA.
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