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ABSTRACT

The article studied the reaction of obtaining high-molecular hydrocarbons from the synthesis gas
and the physicochemical characteristics of the catalyst containing Co-Fe-Ni-ZrO2/HSZ used in
this process. The reason for the increase in selectivity in methane formation is, firstly, the
acceleration of the hydrogenation reaction of CO in the methane formation centers with
increasing synthesis temperature and secondly, the diffusion of CO and H2 at different speeds
through zeolite pores. In all fractions of hydrocarbons synthesized in the presence of hybrid
catalysts, secondary changes: isoparaffins and olefins are formed due to cracking and
isomerization. A large amount of isoparaffins is recorded for the composite catalyst - the iso/n
parameter is 0.6, which indicates an increase in its activity relative to the catalysts absorbed in
the hydrogenation reactions. For catalysts with low cobalt content, the concentrations of olefins
will be high, which is due to their low hydrogenation ability compared to unsaturated
hydrocarbons. In absorption catalysts, the hydrocarbon synthesis centers and the zeolite acid
sites are in close contact with each other, which contributes to the intensification of secondary
processes. However, the content of liquid hydrocarbons (C5-C18) in C5+ hydrocarbons is about
83%, which is 12% less than in the composite catalyst. No oxide-oxide interaction was found for
the composite catalyst prepared by mixing the components, the pores of the zeolite are not
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blocked by cobalt, which allows the reagents to be efficiently delivered to the active part of the
hydrocarbon synthesis.

KEYWORDS: Synthesis Gas, High Molecular Weight Hydrocarbons, Catalyst, IR Spectrum,
Diffractogram.

REFERENCES

1.

10.

Anxumos, C. A., I'puropses, . A., & Muxaitno, M. H. (2013). Ilpupoaa akTUBHBIX
LHEHTPOB THUOPHUIHBIX METAJUI-LIEOJIMTHBIX KaTanu3aTopoB cuHTe3a Puinepa-Tpomma.
Hzeecmus Axademuu nayk. Cepus xumuueckas, (5), 1176-1176.

Anxumos, C. A., I'puropees, /1. A., & Muxaitnos, M. H. (2014). I'ubpunupie merasi-
[ICOJIUTHBIC KaTamu3aropbl cuHTe3a @umepa—Tponma ams moxydeHus  (GpaKuu
yrieBogoponoB C5-C18. Kamanus 6 npomviunennocmu, (4), 31-41.

[Tar . P® 2493913Poccuiickas deneparmss, MIIK BO1J 37/04, BO1J 37/02, BO1J 35/00,
BO1J 37/16, BO1J 23/75, CO7C 1/04. Cnoco6 momydyeHus KoOalIbTOBOTO KaTalu3aropa
CHHTE3a XHJIKUXYTIEBOJ0POJ0B 1o Metoxy Pumepa-Tponma / [IporacoB O.H., MamonoB
H.A., I'puropseB JI.A., Muxaiino M.H., AnxumoB C.A.; 3asBUTENIb U TTATEHTOOOIa1aTEIb

OO0111ecTBO COrpaHMYEHHOW OTBETCTBEHHOCTHbIO «OOBEAMHEHHBIN LEHTP MCCIENO0BAaHUN U
pa3paboTok». — No 2012136251/04; 3asBin. 24.08.2012; ony6n. 27.09.2013, bron. No 27.

Ryu, J. H., Kang, S. H., Kim, J. H., Lee, Y. J., & Jun, K. W. (2015). Fischer-Tropsch
synthesis on Co-Al 2 O 3-(promoter)/ZSM5 hybrid catalysts for the production of gasoline
range hydrocarbons. Korean Journal of Chemical Engineering, 32(10), 1993-1998.

Daramola, M. O., Matamela, K., & Sadare, O. O. (2017). Effect of CO2 co-feeding on the
conversion of syngas derived from waste to liquid fuel over a bi-functional Co/H-ZSM-5
catalyst. Journal of environmental chemical engineering, 5(1), 54-62.

Sartipi, S., Van Dijk, J. E., Gascon, J., & Kapteijn, F. (2013). Toward bifunctional catalysts
for the direct conversion of syngas to gasoline range hydrocarbons: H-ZSM-5 coated Co
versus H-ZSM-5 supported Co. Applied Catalysis A: General, 456, 11-22.

Chen, S., Wang, C., Li, J., Zhang, Y., Hong, J., Wen, X., & Liu, C. (2015). ZSM-5 seed-
grafted SBA-15 as a high performance support for cobalt Fischer—Tropsch synthesis
catalysts. Catalysis Science & Technology, 5(11), 4985-4990.

Lu, P., Sun, J., Zhu, P., Abe, T., Yang, R., Taguchi, A., ... & Tsubaki, N. (2015). Sputtered
nano-cobalt on H-USY zeolite for selectively converting syngas to gasoline. Journal of
Energy Chemistry, 24(5), 637-641.

Yao, M., Yao, N., Shao, Y., Han, Q., Ma, C., Yuan, C., ... & Li, X. (2014). New insight into
the activity of ZSM-5 supported Co and CoRu bifunctional Fischer—Tropsch synthesis
catalyst. Chemical Engineering Journal, 239, 408-415.

Jong, S. J.,, & Cheng, S. (1995). Reduction behavior and catalytic properties of cobalt
containing ZSM-5 zeolites. Applied Catalysis A: General, 126(1), 51-66.

ACADEMICIA: An International Multidisciplinary Research Journal
https://saarj.com



ACADEMICIA

ISSN: 2249-7137 Vol. 11, Issue 4, April 2021 Impact Factor: SJIF 2021 = 7.492

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

23.

24,

Hao, Q. Q., Wang, G. W., Liu, Z. T., Lu, J.,, & Liu, Z. W. (2010). Co/Pillared Clay
Bifunctional Catalyst for Controlling the Product Distribution of Fischer— Tropsch
Synthesis. Industrial & engineering chemistry research, 49(19), 9004-9011.

Espinosa, G., Dominguez, J. M., Morales-Pacheco, P., Tobon, A., Aguilar, M., & Benitez, J.
(2011). Catalytic behavior of Co/(Nanop-Zeolite) bifunctional catalysts for Fischer—Tropsch
reactions. Catalysis today, 166(1), 47-52.

Sartipi, S., Alberts, M., Santos, V. P., Nasalevich, M., Gascon, J., & Kapteijn, F. (2014).
Insights into the catalytic performance of mesoporous H-ZSM-5-supported cobalt in
Fischer—Tropsch synthesis. ChemCatChem, 6(1), 142-151.

Ngamcharussrivichai, C., Imyim, A., Li, X., & Fujimoto, K. (2007). Active and Selective
Bifunctional Catalyst for Gasoline Production through a Slurry-Phase Fischer— Tropsch
Synthesis. Industrial & engineering chemistry research, 46(21), 6883-6890.

Liu, Y., Ersen, O., Meny, C., Luck, F., & Pham-Huu, C. (2014). Fischer-Tropsch reaction
on a thermally conductive and reusable silicon carbide support. ChemSusChem, 7(5), 1218-
1239.

Jlamunyc, A. JI., KpeutoBa, A. 0., Muxaiinosa, S. B., Cunésa, JI. B., & Epodees, A. b.
(2011). Bausiaue npuposl Hocutenst Co-KaTanuzatopa Ha CuHTe3 yrieBogopoaos uz CO, H
2 u C 2 H 4. Xumus meepoozo monusa, (2), 3-13.

Bbopeckos, I'. K. (1986). 'ereporennsiii karanus. M3-Bo Hayka. Mockea. -304 c.
Kpruios, O. B. (2004). I'ereporennsiii katanus. — 679 c.

Cnusunckuii, E. B., Knurep, I'. A., Ky3smun, A. E., Abpamosa, A. B., & Kynukosa, E. A.
(2003). Crparerust palUMOHAJIBLHOTO HCIHOJB30BAHUS MPUPOAHOrO rasza U JpPYrux
YTIIEPOJICOACPKAUTUX COCIAMHEHU B MPOU3BOJICTBE CUHTETHMYECKOTO >KHJIKOTO TOIUIMBA U

MOJIYIPOAYKTOB HepTexumuu. Poc. xum. ocypu.(Kypu. Poc. xum. o06-6a um. U
Menoeneesa), 47(6), 12-29.

Kibby, C., Jothimurugesan, K., Das, T., Lacheen, H. S., Rea, T., & Saxton, R. J. (2013).
Chevron's gas conversion catalysis-hybrid catalysts for wax-free Fischer—Tropsch synthesis.
Catalysis Today, 215, 131-141.

Steynberg, A. P., Dry, M. E., Davis, B. H., & Breman, B. B. (2004). Fischer-tropsch
reactors. Studies in Surface Science and Catalysis, 152, 64-195.

Dry, M. E. (2002). The fischer—tropsch process: 1950-2000. Catalysis today, 71(3-4), 227-
241.

Bobomurodova, S. Y., Fayzullaev, N. I, & Usmanova, K. A. (2020). Catalytic
Aromatization of Oil Satellite Gases. International Journal of Advanced Science and
Technology, 29(5), 3031-3039.

Fayzullaev, N. I, Bobomurodova, S. Y., Avalboev, G. A., Matchanova, M. B., &
Norqulova, Z. T. (2020). Catalytic Change of C1-C4-Alkanes. International Journal of
Control and Automation, 13(2), 827-835.

ACADEMICIA: An International Multidisciplinary Research Journal
https://saarj.com



ACADEMICIA

ISSN: 2249-7137 Vol. 11, Issue 4, April 2021 Impact Factor: SJIF 2021 = 7.492

25.

26.

217.

28.

Mamadoliev, I. 1., Fayzullaev, N. I., & Khalikov, K. M. (2020). Synthesis of High Silicon of
Zeolites and Their Sorption Properties. International Journal of Control and Automation,
13(2), 703-709.

Mamadoliev, 1. 1., & Fayzullaev, N. I. (2020). Optimization of the Activation Conditions of
High Silicon Zeolite. International Journal of Advanced Science and Technology, 29(03),
6807-6813.

Omanov, B. S., Xatamova, M. S., Fayzullaev, N. I., Musulmonov, N. K., & Asrorov, D. A.
(2020). Optimization of Vinyl Acetate Synthesis Process. International Journal of Control
and Automation, 13(1), 231-238.

Ibodullayevich, F. N., Yunusovna, B. S., & Anvarovna, X. D. (2020). Physico-chemical and
texture characteristics of Zn-Zr/VKTS catalyst. Journal of Critical Reviews, 7(7), 917-920.

ACADEMICIA: An International Multidisciplinary Research Journal
https://saarj.com



