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Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
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HYDROTREATING OF VARIOUS PETROL FRACTIONS OVER
MODIFIED ALUMOCOBALTMOLYDBDENIC CATALYSTS

Abstract. The paper presents the results of a study of hydrotreating of various gasoline fractions (straight-run
gasoline, catalytic cracking gasoline, coking gasoline) on alumo-cobalt-molybdenum catalysts modified with
additives of zeolites ZSM-5 and HY, phosphorus and rare earth elements:CoO-MoQO3- Ce,0;3-P,05-Al,03;-ZSM
(KGO- 1 8);COO-MOO3-L3203-P205-A1203-ZSM(KGO-ZO)I/ICOO-MOO3-C6203-P205-A1203-ZSM-HY (KGO- 1 6)

The results obtained during the hydroprocessing of various types of gasoline on the catalyst KGO-18 show that
the highest amount of isoalkanes is observed during the processing of catalytic cracking gasoline. In the catalyst
obtained on the catalyst KGO-18 at 320-380°C 40,3-48,1% of isoalkanes were found, whereas when processing
straight-run and gasoline coking, the content of isoalkanes is 34,0-39,7%and 33,9-37%. The octane number after
hydrofining of straight-run gasoline and catalytic cracking gasoline is almost the same and is 90,7 and 90,5 (RM),
respectively. In the case of coking gasoline, the octane number of fuel produced is lower than when processing other
types of gasoline — 83,1 (MM). When studying the process of hydroprocessing of various gasoline fractions over the
catalyst KGO-18, it was found that the highest degree of hydrodesulfurization is observed when processing coking
gasoline — 87,3%, straight-run gasoline — 81,3% and catalytic cracking gasoline — 75,4%.Modified zeolite-containing
alumo-cobalt-molybdenum catalysts for hydroprocessing gasoline fractions in one stage conduct hydrotreating,
hydroisomerization, hydrogenation and allow to obtain low-sulfur high-octane gasoline.

Key words: zeolite, straight run gasoline, catalytic cracking gasoline, coking gasoline, catalyst, hydrotreatment.

Introduction

Different gasoline fractions of oil contain a significant amount of linear alkanes, which are
characterized by low detonation resistance, which does not allow them to be used directly as motor
gasoline. In the world production of motor gasoline, there is a constant tendency to increase the content of
isoparaffins with high octane numbers and better ecological characteristics in comparison with aromatic
hydrocarbons, limitations on the content of aromatic hydrocarbons, especially benzene (<1%), olefins and
sulfur are provided.

To obtain high-quality motor fuels from sulphurous, paraffinic oils, the use of catalytic
hydroprocessing processes is necessary: hydrotreatment, hydroisomerization,and hydrogenation. In this
regard, the process of hydroisomerization is one of the methods for improving the performance
characteristics of light gasoline fractions.

Toughening the requirements for the quality of motor fuels leads to the need for significant changes in
available technologies for processing low-grade gasoline fractions using new high-performance catalysts.
It is very promising to create one-stage technologies that allow one-stage hydrotreating,
hydroisomerization and hydrogenation processes. Existing industrial catalysts for processing petroleum
fractions do not meet the increased requirements for the quality of motor fuels.
In this regard, the creation of new catalysts for directed single-stage hydroprocessing of oil and its
fractions in high-quality fuel will remain an urgent task now and in the near future [1-20]. In this paper,
we present the results of a study of the hydroprocessing of various gasoline fractions (straight-run




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

gasoline, catalytic cracking gasoline, coking gasoline) on alumo-cobalt-molybdenum catalysts modified
with additives of zeolites ZSM-5 and HY, phosphorus and rare earth elements.

Experimental part

Zeolite-containing alumina catalysts were prepared. impregnation of a mixture of aluminum
hydroxide and zeolites with aqueous solutions of cobalt, molybdenum and modifying additives. After
molding, the catalyst was dried at 150°C and calcined at 550°C for 5 hours. Catalysts of the following
compositions were prepared: CoO-Mo0O;-Ce,03-P,05-A1,05-ZSM (KGO-18); CoO-Mo0s-La,0;-P,0s5-
A1203-ZSM (KGO-ZO) and COO-MOO3-CCQO3-P205-A1203-ZSM-HY (KGO-16)

Synthesized modified zeolite-containing catalysts were used to study the hydroprocessing of various
types of gasoline. The process was carried out in a high-pressure flow unit with a stationary catalyst bed at
temperatures of 320-400°C, a pressure of 4,0 MPa and a space feed rate of 2h™'.The hydrocarbon
composition of the reaction products was analyzed on chromatographs "Chromatec-Crystal" and "Chrom-
5". Analysis of sulfur content in feedstock and products was carried out in LLP "Oilsert International"
(Almaty) and laboratory of physico-chemical methods of "D.V. SokolskylFCE".

Results and discussion

On the catalyst KGO-18, the process of hydroprocessing various types of gasoline was studied.
Hydrogen processing of straight-run gasoline on KGO-18 catalyst showed that in the temperature range
320-350°C, the resulting catalyst contains 39,7-38,2% of isoalkanes (Table 1). At higher temperatures, the
yield of isoalkanes decreases to 34,4% at 400°C. The amount 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%.he concentration 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 78,9 to 90,7
(MM) 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.

Table 1 - Effect of temperature on the process of hydroprocessing of straight-run gasoline on the catalyst KGO-18

Products,% T°C
Source 320 350 380 400
gasoline
Paraffin Cs-Cs 27,3 11,4 15,1 12,5 12,2
Isoalkanes 36,8 39,7 38,2 34,0 34,4
Oleffin 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
The octane number for research 78.9 82.6 84.9 88.1 90.7
method
Octane number by motor method 60,9 67,8 67,7 68,5 71,7
Massfractionofsulfur,% 0,0080 0,0049 0,0026 0,0030 0,0015
Note: P=4.0MPa, V=2.0h"

The results of a study of the hydroprocessing of catalyticcracked gasoline using the catalyst KGO-
18 showed that with an increase in temperature from 320 to 400°C, the yield of liquid catalyst varies from
80,0 to 68,5% (Table 2). When hydrolyzing catalyticcracked gasoline on the catalyst KGO-18 at 320-
350°C, the amount of isoalkanes increases from 25,4 to 42,6-48,1% in comparison with the initial one. The
content of aromatic and naphthenic hydrocarbons varies from 30.1 to 36,1%, from 7,0 to 10,4%,
respectively. The amount of olefinic hydrocarbons under these conditions drops sharply from 31,2 to 4,3-
3,3%. The octane number of the With an increase in temperature from 350 to 4000C, the content of
isoalkanes decreases to 39,9% (400°C). The yield of naphthenic and olefinic hydrocarbons under these
conditions also decreases to 6,7 and 2,9%, respectively, the amount of aromatic hydrocarbons increases to
43,1%.
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The octane number of the refined gasoline obtained at 400°C is 90,5 (RM) and 83,4 (MM). It should
be noted that in gasoline hydro-enriched on catalyst KGO-18 at 320°C, the sulfur content is 0,0110% (in
the initial 0,0134%), and at 400°C — 0,0033%, which indicates a sufficiently high hydrodesulfurizing
activity of this catalyst, produced gasoline practically does not change.

Table 2 - Effect of temperature on the process of hydroprocessing
of catalytic cracking gasoline on catalyst KGO-18

Products,% T,°C
Source gasoline 320 350 380 400

Paraffin Cs-Cg 6,3 6,9 8,2 7,3 7.4
Isoalkanes 25,4 42,6 48,1 40,3 39,9
Oleffin 31,2 4,3 3,3 3,4 2,9
Aromatichydrocarbons 30,1 36,1 30,0 40,3 43,1
Naphthenichydrocarbons 7,0 10,1 10,4 8,7 6,7
Yield of the liquid phase - 80,0 75,0 71,0 68,5
The octane number for research 88,7 87,9 88,7 90,4 90,5
method
Octane number by motor method 80,1 80,9 83,2 82,5 83,4
Massfractionofsulfur,% 0,0134 0,0110 0,0077 0,0053 0,0033
Note: P =4.0MPa, V=2.0h"

When hydrolyzing coking gasoline on the catalyst KGO-18 with an increase in temperature from 320
to 400°C, the content of isoalkanes increases from 23,6% (initial), reaching a maximum value of 39,7% at
380°C, slightly decreasing to 37,1% at 400°C. Under these conditions, the yield of aromatic hydrocarbons
increases to 18,6% (400°C). The amount of olefins in the resulting product is significantly reduced
compared to the initial (24,2%) and varies within the range of 6,5-9,0%. The octane number of the refined
gasoline obtained at 400°C is 82,6 (RM) and 66,8 (MM). The yield of liquid catalyst is 75,5-82,6%. The
sulfur content of the catalyst after hydroprocessing decreased from 0,7127 in the initial gasoline to
0,0906% (Table 3).

Table 3 - Effect of temperature on the process of hydroprocessing of coking gasoline on the catalyst KGO-18

Products,% T,°C

Source gasoline 320 350 380 400
Paraffin Cs5-C¢ 27,2 26,2 20,9 24,7 19,1
Isoalkanes 23,6 35,6 38,7 33,9 37,1
Oleffin 24,2 9,0 8,0 8,1 6,5
Aromatichydrocarbons 8,9 13,2 10,6 14,9 18,6
Naphthenichydrocarbons 16,2 16,0 21,8 18,4 18,7
Yield of the liquid phase - 82,6 78,2 76,1 75,5
The octane number for research method 84,0 80,9 80,6 81,4 82,6
Octane number by motor method 64,7 65,2 64,4 65,0 66,8
Massfractionofsulfur,% 0,7127 0,0950 0,0930 0,0908 0,0906

Note: P =4.0MPa, V=2.0h’

Analysis of the results obtained during the hydroprocessing of various types of gasoline on the
catalyst KGO-18 shows that the highest amount of isoalkanes is observed during the processing of
catalytic cracking gasoline. In the catalyst obtained at 320-380°C 40,3-48,1% of isoalkanes were found,
whereas when processing straight-run and gasoline coking, their quantity is 34,0-39,7% and 33,9-38,7%,
respectively. The octane number of gasoline after hydrofining of straight-run gasoline and catalytic
cracking gasoline is almost the same and equal to 90,7 and 90,5 (RM), respectively. In the case of coking
gasoline, the octane number of fuel produced is lower than when processing other types of gasoline — 83,1
(MM).

The results obtained by studying the process of hydroprocessing of various gasoline fractions on the
catalyst KGO-18 show that the highest degree of hydrodesulfurization is observed during the processing
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of coking gasoline and is 87,3%, whereas for straight-run gasoline and catalytic cracking gasoline this
figure is lower — 81,3 % and 75,4% respectively.

The process of hydroprocessing straight-run gasoline was also investigated on the catalysts KGO-20
and KGO-16.Comparison of the composition of the initial gasoline and the resulting products of
hydroprocessing of straight-run gasoline on the catalyst KGO-20 at 320°C shows that the content of
isoalkanes increases from 36,8 to 39,3%, aromatic hydrocarbons from 9,2 to 14,9%, olefins from 4,8 to
6.8%, and naphthenes, from 21,9 to 24,5%. At the same time, there is a decrease in the number of
paraffins from 27,3 to 14,5%. The octane number by the research method after hydrotreating the straight-
run gasoline on the catalyst KGO-20 increased: according to the research method - from 78,9 to 81,4, on
the motor - from 60,9 to 66,3. With an increase in temperature from 320 to 400°C, an insignificant
decrease in the yield of isoalkanes to 36,2% is observed.The yield of aromatic hydrocarbons is increased
to 20,1%. The content of olefins varies between 4,0-7,4%. Under these conditions, the octane number
according to the research method after hydrotreating the straight-run gasoline reaches a maximum value of
89,3 for the motor one — 73,4 (Table 4).

Studies have shown that the residual sulfur content after hydroprocessing straight-run gasoline on the
catalyst KGO-20 has decreased from 0,0080 in the initial gasoline to 0,0028% (Table 4).

Table 4 - Effect of temperature on the process of hydroprocessing of straight-run gasoline on the catalyst KGO-20.

T,°C
Products,%

Source 320 350 380 400

gasoline
Paraffin Cs-Cq 273 14,5 7,1 43 16,7
Isoalkanes 36,8 39,3 40,4 334 36,2
Oleffin 48 6,8 7,0 7,4 4.0
Aromatichydrocarbons 9,2 14,9 17,8 23,1 20,1
Naphthenichydrocarbons 21,9 24,5 27,7 31,8 23,0
Yield of the liquid phase - 77,0 49,0 44,5 55,0
The octane number for research method 78,9 81,4 84,9 88,3 89,3
Octane number by motor method 60,9 66,3 69,4 69,2 73,4
Mass fraction of sulfur,%;j 0,0080 0,0072 0,0062 0,0056 0,0028
Note: P=4.0MPa, V=2.0h"

Table 5 - Effect of temperature on the process of hydroprocessing straight-run gasoline on the catalyst KGO-16

Products,% T°C

Source gasoline | 320 350 380 400
Paraffin Cs-Cg 27,5 17,0 12,7 12,8 14,2
Isoalkanes 39,8 41,3 40,0 36,9 39,8
Oleffin 5,8 5,6 6,3 5,6 6,2
Aromatichydrocarbons 8,7 12,9 15,7 22,8 19,7
Naphthenichydrocarbons 18,2 23,2 253 21,9 20,1
Yield of the liquid phase - 77,0 67,0 65,0 60,0
The octane number for research method 79,2 84,0 86,4 85,2 87,3
Octane number by motor method 61,1 68,7 71,0 70,8 72,7
Massfractionofsulfur,% 0,0080 0,0036 0,0027 0,0023 0,0016

Note: P=4.0MPa, V=2.0h"

At P =4.0 MPa, V = 2,0 h-1, the process of hydroprocessing a straight-run gasoline fraction with a
sulfur content of 0,0080% on a catalyst KGO-16 was studied (Table 5). The yield of the liquid phase
decreases from 83.5 to 70.0% with increasing temperature from 320 to 400°C. When hydrolyzing gasoline
on KGO-16 catalyst in the temperature range 320-400°C, the maximum isoalkane content in the resulting
catalyst is observed at 320°C and is equal to 41,3%. It should be noted that the amount of isoalkanes in the
catalyst obtained after hydroprocessing depends little on the process temperature and is equal to 36,9-
41,3%, which is higher than in the original gasoline fraction. The amount of aromatic hydrocarbons rises
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from 8.7 to 19.7% with an increase in the process temperature to 400°C. The amount of olefins slightly
increases compared with the original from 5,8 to 6.2%. The amount of naphthenic hydrocarbons in the
resulting catalyst varies between 20,1-25,3%. The octane number of enriched gasoline increases in
comparison with the initial from 19,2 to 87,3 (IM) and from 61,1 to 72,7 (MM). The content of sulfur in
the catalyst with an increase in temperature to 400°C decreased compared with the initial from 0,0080 to
0, 0016%.

Comparison of the results obtained in the study of the process of hydroprocessing the straight-run
gasoline fraction shows that the catalysts KGO-16 and KGO-18 possess the highest hydrodesulfurizing
activity. The degree of hydrodesulfurization on the catalyst KGO-18 is 81,3%, for KGO-16 80,0%, for
KGO-2065%.

When hydrotreating straight-run gasoline (octane number 79,2) on the catalysts KGO-16, KGO-18
and KGO-20, an increase in the octane number compared with the original: 87.3; 90,7 and 89,3
respectively. This is mainly due to the increase in the content of isoalkanes in hydro-upgraded gasoline.

When hydrolyzing catalyticcracked gasoline on KGO-16 catalyst with an increase in temperature to
320-350°C, the content of isoalkanes increases from 25,4 to 47,5% (Table 6). With a further increase in
temperature, there is a decrease in the amountof isoalkanes formed to 40,3% (400°C). Under these
conditions, the amount of aromatic hydrocarbons in the produced gasoline rises from 30,1 to 35,0%.The
content of naphthenic hydrocarbons in the catalyst is small and varies between 6,1 and 8,3%. The content
of olefins in the catalyst decreases from 31,2 to 8,0%. The yield of the liquid phase with an increase in
temperature in the range 320-400°C varies in the range 95.0-100%. The octane number of catalyticcracked
gasoline enriched at 400°C is 86,1 (RM) and 79,6 (MM). When hydrotreating gasoline catalytic cracking,
the sulfur content in the final product is reduced from 0,0134% (reference gasoline) to 0,0029%.

Table 6 - Effect of temperature on the process of hydroprocessing of catalytic cracking gasoline on the catalyst KGO-16

Products,% T°C

Source gasoline | 320 350 380 400
Paraffin Cs-Cg 6,3 8,8 9,2 10,6 8,1
Isoalkanes 25,4 47,5 47,3 43,0 40,3
Oleffin 31,2 12,1 7,6 5,0 8,0
Aromatichydrocarbons 30,1 25,5 29,4 32,6 35,0
Naphthenichydrocarbons 7,0 6,1 6,6 8,1 8,3
Yield of the liquid phase - 100 97,5 95,5 95
The octane number for research method 88,7 86,2 85,2 85,4 86,1
Octane number by motor method 80,1 81,0 79,0 78,0 79,6
Massfractionofsulfur,% 0,0134 0,0048 0,0047 0,0035 0,0029

Note: P=4.0MPa, V=2.0h"

In the study of the process of hydroprocessing of catalytic cracking gasoline, it was shown that the
catalysts of KGO have a sufficiently high hydrodesulfurizing activity. The degree of hydrodesulfurization
on the catalyst KGO-18 is 75,4%, at KGO-16 — 78,4%. In the hydrotreating of catalytic cracking gasoline
(octane number 88,7 (RM), a slight decrease in the octane number to 86,1 (RM) is observed on the
catalyst KGO-16, while at the KGO-18 the octane number of the upgraded gasoline increases to 90,5
(RM).

We have previously shown that the activity of hydroprocessing catalysts of various petroleum
fractions is related to the surface structure, phase composition and the state of the modifying additives [8].
An electron microscopic study was made of the structure and state of the active centers of the KGO
catalysts promoted by Ce, Co, Mo, etc. Studies have shown that on the surface of these catalysts, there are
several types of surface structures that differ significantly in both size and chemical state of the
components.

According to electron microscopy, the thermodesorption of ammonia and X-ray diffraction catalysts
are highly dispersed, 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 [8].
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Conclusions. When hydroprocessing various types of gasoline on the catalyst KGO-18, the highest
content of isoalkanes is observed during the processing of catalytic cracking gasoline. 40,3-48,1% of
isoalkanes were found in the catalyst obtained on the catalyst KGO-18 at 320-380°C, whereas in the
process of straight-run and gasoline coking, the content of isoalkanes is 34,0-39,7% and 33,9 — 38,7%.
The octane number of gasoline after hydrofining of straight-run gasoline and catalytic cracking gasoline is
almost the same and is 90,7 and 90,5 (RM), respectively.Modified zeolite-containing alumo-cobalt-
molybdenum catalysts for hydroprocessing gasoline fractions in one stage conduct hydrotreating,
hydroisomerization, hydrogenation and allow to obtain low-sulfur high-octane gasoline.

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, H.H. Hypranues, A.C.Tennsbaesa, JI.b. lllanosaJiosa, JI.B. Komamxko
«J1.B. Cokonbckuit aTbIHIAFE JKaHapMaii,kaTanns xKoHe eKTpoxumust ”HCTUTYTE AK, Anvatsr, Kazakcran

BEH3UHHIH 9PTYPJII ®PAKIIUAJTAPBIH MOJAUOPUIIUPJIEHT'EH
AJIIOMOKOBAJIBTMOJINBIEH KATAITU3ATOPAJIAPBIHJIA THAPOXKAKCAPTY

Annoranus. ) Kymeicra ZSM-5 sxone HY 1ieonur kocnanapsl, pochop MEH CHpPEK Ke3JeCeTiH 3JIEeMEHTTePMCH
MOIUGUIMPIICHTCH aATFOMOKOOanbTMONINOAeH Katanuzaropiapbinaa: Co0O-Mo0;-Ce,03-P,05-Al,03-ZSM  (KT'O-
18); CoO-Mo00;-La,05-P,05-AL,05-ZSM(KI'O-20) xeHe Co0O-Mo00O;-Ce,0;-P,05-A1,0;-ZSM-HY (KI'O-16)
OCH3MHHIH opTYpil (pakuusuiapbiH (Typa aiiganraH OCH3WH, KaTAINTHKAIBIK KPEKMHI OEH3HMHI KOHE KOKCTEey
OeH3MHI) THAPOSH IEY 3ePTTEYIIePiHIH HOTIDKENepi OepiireH.

KI'O-18 xatanm3atopblHma OCH3WHHIH OpTYpii (pakuusutapblH THAPOOHICYACH albIHFAH HOTIDKENepi
KOpCeTKEH IeH, M30aIKaHapIbIH €H KOFaphl Yieci KaTaINTHKAIBIK KpeKUHT OeH3MHIH eHaereHne Oaikanmer. KI'O-
18 karamusaropsingarbl 320-380°C-Tta anblHFaH KaTaau3aTTarbl M3oaikanaap meuiepi 40,3-48,1%06o0ica, an Typa
afimanrad OGH3MH MEH KOKCTey OeH3MHAEpiH eHJereHae anblHFaH m3oankanmap 34,0-39,7% sxone33,9-38,7%-mb1
Kypansl. Typa afimanraH OCH3MH MEH KaTaIUTHUKANBIK KPEKHHT OCH3WHIH TMAPOXKAKCApTyJaH COH OKTaH CaHBI iC
Ky3iHzae Oipaeid, srau 90,7 men 90,5—ke (30) TeH. Al @HJIENTeH KOKCTey OCH3MHIHIH OKTaH CaHbl 0acka eHJeNreH
OeH3uH (pakuusuapeiHaH KaparaHna teMeH, sikHH 83,1-re TeH (39).KI'O-18 kaTtanuzaropbiga OEH3UHHIH SpTYpIIi
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(hpakIsIIapBIHTHIPOOHCY TPOIECiHIH 3epTTeyiepi OalKaTKaHAal,eH XOFaphl THIPOKYKIPTCI3ACHIIPY KOKCTEY
OeH3MHIH eHIeyne dXysere actbl, sFHM 87,3%-ra TeH Oonnmel. Anm Typa alipanran Oemsmume 81,3% Oonca,
KaTaIUTHKAIBIK KPEKUHT OeH3uHIHAE 75,4%-1b1 KYpabl.

Tyilin ce3mep: ueonuT, Typa aiifanraH OCH3WH, KaTAIUTHKAJBIK KPEKHUHI OCH3WHI, KOKCTey OeH3MHI,
KaTanu3aTop, THApOTa3anay

B.T. Tyktun, H.H. Hypramues A.C. Tenn36aesa, JI.b. lllanoBasosa, JI.B. Komamxko
AO "HHCcTuTyT TOIMBA, KaTanu3a u aiekrpoxumun uM. J[.B. Coxomnsckoro", Anmatsl, Kasaxcran

THJIPOOBJIATOPAKUBAHUE PA3JIMYHBIX BEH3UHOBBIX ®PAKIIUI
HAMO/JUPULINPOBAHHBIX ATFOMOKOBAJIbTMOJIMBAEHOBBIXKATAJIN3ATOPAX

AHHoTanusi. B pabote mpuBeneHs! pe3ynbTaThl UCCIENOBAaHMS THAPONEPEPAOOTKH Pa3INYHBIX OEH3MHOBBIX
(pakmmii (IPSAMOTOHHBIN OEH3WH, OCH3MH KAaTAIUTHIECKOTO KPEKWHra, OCH3MH KOKCOBAHMS) HAa AIFOMOKOOAIBTMO-
JUOJCHOBBIX  KaTalu3aTopax, MOAU(UIMPOBAHHBIX mg00aBkamu wneoautoB ZSM-5 u HY, dochopa u
penxo3emenbHbIX  nMeMeHTOB:CoO-Mo00Os;-  Ce,03-P,05-Al,05-ZSM  (KT'O-18);Co0-Mo03-La,0;-P,05-Al,0;-
ZSM(KT'0-20) u CoO-Mo00s-Ce,05-P,05-A1,05-ZSM-HY (KT'O-16).

Pe3ysnbraThl, MoJydeHHbIE NPU THUAPONEPEepadOTKE pa3lMuHbIX BUAOB OeH3MHa Ha Karanuzatope KI'O-18,
MOKa3bIBAlOT, YTO HauboJiee BBICOKOE KOJIMUECTBO H30aJKAaHOB HaOJromaercss mnpu nepepaboTke OeH3MHA
KaTaJIMTHIECKOr0 KpekuHra. B karamusare, moiaydeHHoM Ha katanusatope KI['O-18 mpu 320-380°C oGHapysxeHO
40,3-48,1% wn30ankaHoB, TOTAa Kak NHpH HepepaboTKe MPSIMOTOHHOTO M OEH3MHA KOKCOBaHHUS COJEp)KaHHe
n3zoankaHoB cocraBusger 34,0-39,7% wu 33,9 - 38,7%. OkTaHOBOE 4YHCIIO TMOCIE THAPOOOIArOpAKUBAHUSL
MPSIMOTOHHOTO OCH3WHA M OCH3WHA KaTaIMTHYECKOTO KPEKHHTa MPAaKTUIEeCKHA OAMHAKOBO u cocTaBisieT 90,7 u 90,5
(M) cootBeTcTBeHHO. B citydae OGeH3MHa KOKCOBaHMS OKTAHOBOE YHMCIIO IOJYYaeMOTO TOIUTMBA HMXKE, YEM IIpU
nepepaboTke Apyrux BumoB OeH3zwHOB - 83,1(MM). Ilpu mcciemoBaHWU mporiecca THAPONepepadOTKUPa3THIHBIX
6eH3nHOBBIX (pakmmu Ha KatamuzaTope KI'O-18 ycranoBneHo, 9To Hambosiee BBICOKas CTENEHb T'HMAapoobeccepu-
BaHUs HaOMIOMaeTcs mpu nepepadboTke O6eH3nHa KokcoBaHHA - 87,3%, mpsimoroHHoro OexsuHa - 81,3% u OeH3uHa
KaTaIUTHYECKOT0 KpeKuHra - 75,4%.beHsun (pakuusuiapslH IHAPOSHICYAe MOIUMDUIUPICHICH HEOIUTKYpaMIbl
AIIOMOKODANBTMOJIMO/ICH KaTalu3aTopiapsl Oip caThlia TMApOTa3ajjay,rHIpOU30Mepiiey, THIpPIECY peaKUusuIapbiH
XKYPri3il, a3 KyKipTTi )KOFapbl OKTaHIbl OSH3HMH allyFa MYMKIHJIK Oepei.

KiroueBble cj10Ba: 11€0JIUT, IPSIMOTOHHBIA OCH3MH, OCH3MH KAaTATUTHYSCKOrO KPEKHHIa, OCH3UH KOKCOBAHUS,
KaTajM3aTop, THAPOOYHCTKA
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