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Abstract 

Studies have shown that less coke is produced in the presence of catalysts supported on nickel-

based carriers [12; pp. 359-372, 13; pp. 22]. If the metal is supported on a carrier with a high 

Lewis basicity, the production of char decreases. 

 

 

Introduction 

Аl2О3 Further additions are made to carriers such as . Thus, the formation of carbonates, which 

are not very stable, facilitates their interaction with carbon. Of particular interest is the work 

on the catalytic conversion of methane into a mixture of carbon dioxide and hydrogen in the 

gas phase on nickel catalysts operated by Japanese companies. At a pressure of 1-2 MPa, coal 

is taken and the catalyst is activated The addition of SaO significantly reduces char formation 

in this case (in the absence of SaO in the catalyst  330•10-3г/г дан то СаО when added  9,5• 

10-3 г/г up to). 

In the articles [14; 220-227-p.]. [15; 534-545-p.], it was shown that concentrated (13-20% mass 

Ni) solid solutions of Ni, MgO were converted into a mixture of carbon dioxide and hydrogen 

in the gas phase under catalytic conditions, after which the same concentration of Ni and MgO 

was converted into a mixture of carbon dioxide and hydrogen. NiО/Аl2О3 ва NiО/SiО2 much 

more active and stable compared to systems. 

 

 Nickel catalysts doped with intermediate metals 

CeO2, CuO, Cr2O3, MnO2 was with additions Ni/MgO-Cr2O3 most active output: composition  

6% Ni-1%Cr2O3-MgO when it is a catalytic transformation in the presence of catalysts close 

to equilibrium -700°C provides at (Figure 6). It can be seen from the laws presented in Figure 

6, Ni ва Cr2O3 оз provides at  (Figure 6). It can be seen from the laws presented in Figure 6 

Catalytic conversion of a gas mixture consisting of methane and carbon dioxide into a mixture 

of carbon monoxide and hydrogen in the gas phase α-Al2O3, γ-Al2O3, α-Al2O3 SiO2, ZrO2, 

MgO was studied on catalysts doped with nickel; also on catalysts modified with intermediate 

metals and alkaline promoters [1] Ni/α-Al2O3 catalytic activity Ni/γ-Al2O3 Close to where. Ni- 
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Coking resistance range for catalysts was obtained:Ni/α-Al2O3 > Ni/γ-Al2O3> SiO2 > Ni/α-

Al2O3-SiO2> ZrO2, MgO.  

Intermediate metals Ni/α-Al2O3 effect on Ni-Co, Ni>Ni-Cu>>Ni-Fe on alkaline additives 

Ni>Ni-Na>Ni-R,  

The addition of metals reduces nickel recovery, but increases dispersibility. After 12 hours of 

work 700°C да nickel-catalyst completely lost its catalytic activity [9]; at the same time Ni-Cr- 

The catalyst activity increased significantly, and no coke was formed at all. 

Under the conditions of catalysis, the mineral structure consisting of a mixture of mixed oxides 

is destroyed, but in the mineral composition consisting of a mixture of oxides  x<0,5 catalysts 

can be regenerated by heating. The high dispersity of nickel results in high catalyst activity and 

coke resistance, with reduced char formation partly due to the presence of active metals. The 

mobile carbon in the crystal lattice of the mineral, which is a mixture of oxides, also causes the 

loss of coal. Slowing (or stopping) the formation of coal was active in the catalytic conversion 

of methane in the presence of dry catalysts. 

The addition of Ru to the Ni catalyst significantly increases its activity due to the formation of 

a bimetallic nickel-ruthenium homogeneous set of objects. This results in highly dispersed 

nickel and, consequently, in the formation of rapidly reactive carbon. [23; 341-344-б]. 

Won to different carriers Тi-, Rh-, Pt- ва Ru- studies of catalysts have shown Ni/SiО2 and 

Rh/Аl2О3 are the most active [28]. 

Catalytic conversion of methane at low and medium temperatures (400-800°C) in the presence 

of carbonic anhydride catalysts SiО2 and Аl2О3 lost to carriers Со, Ni, Ru, Rh, Ir  and Pt- was 

conducted on catalysts [29]. Summarizing the above-mentioned works, it can be noted that 

nickel is of great importance as an active component in the creation of a catalyst with high 

catalytic activity, productivity, and selectivity for the catalytic conversion of a gas mixture 

consisting of methane and carbon dioxide into a mixture of carbon dioxide and hydrogen in the 

gas phase. Researchers are trying to find a way to reduce coke formation on nickel surfaces, 

and positive results can be achieved by increasing its dispersion and using basic carriers or 

metal promoters that reduce carbon solubility. 

Carbides СH+СО2 The change in the environment can occur via the oxidation-reduction 

mechanism: 

Mo2C + 5CO2 = 2MoO2 + 6CO 

2MoO2 + 5CH4 = Mo2C + 4CO + 10H2 

Or 

CO2 = CO + OL  WC + OL = W + CO 

W + OL = WO3, WO + C = WC + OL 

In the works of the Institute of Chemical Physics and the Institute of Petrochemical Processes 

(Baku) (see review [30:175-193-b]), it was shown that oxide catalysts can also be catalysts in 

the catalytic conversion of methane in the presence of carbon dioxide catalysts. Experiment 

carried out in the laboratory of M.I. Temkin [31]. The kinetics of the catalytic conversion of a 

mixture of gases consisting of methane and carbon dioxide into a mixture of carbon dioxide 
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and hydrogen in the gas phase in the presence of catalytic catalysts was the first work to be 

carried out. Based on the following scheme [32;6908-6919-б]. 

CH4 + Z → CH2 – Z + H2 

CO2 + Z ↔ CO + O – Z 

O – Z + H2 ↔ H2O + Z    (11) 

CH2 – Z + H2O ↔ CO – Z + H2 

CO – Z ↔ CO + Z 

They showed that when the process was carried out at 800-900°C in the presence of nickel, the 

reaction obeyed the kinetic equations obtained for the steam catalytic transformation (1) on this 

catalyst.. 

COHOH

CH
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kP
r

++
=

22
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    (12) 

Here к1, α ва б- constants;  COHOHCH PvaPPP ,,,
224 - partial pressures of methane, water, 

hydrogen, and SOs, respectively. 

 Later, other equations were also found. The catalytic conversion of a mixture of gases 

consisting of methane and carbon dioxide into a mixture of carbon dioxide and hydrogen in the 

gas phase in the presence of catalytic catalysts (3) and the steam catalytic conversion of CO 

(6):   

СH4+ 2СО2  H2 + H2О + СО     (13) 

Together  Ni/С, Ni/SiО2, Ni/TiО2 ва Ni/МgО and absorbed Pt-catalysts [14; 220-227-b]. [33; 

96-24-b] for reaction 
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The equation was found. According to the authors, this equation corresponds to the following 

scheme:  

СH4+ Z↔Z -CHx+[(14-x)/2H2] 

2СО2+2Z↔2Z -СО2 

H2+2Z -2Z-H 

2Z-СО2+2Z-H↔2Z-СО+2Z-ОH   (15) 

Z -ОH + Z -H↔H2О+2Z 

Z-CHx+Z-ОH↔Z-О-CHx+Z-H 

 Z-О-Chx→ Z-СО+(1/2)H2  

3Z - СО ↔3СО +3Z 

Ni/Аl2О3 the following equation is obtained for the catalyst process: 

2/1kpr =
 

Data (taken from more than 60 articles) on the kinetics of the catalytic conversion of a gas 

mixture consisting of methane and carbon dioxide into a mixture of carbon dioxide and 
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hydrogen in the gas phase in the presence of catalytic catalysts are given in the review [32].

 The following series was obtained for the recovered nickel catalysts: ТiО2 > Аl2О3 

≈SiО2≈МgО [34; 2015] бу The result is consistent with the data of [11]. It has been proven in 

many studies that the rate of catalytic transformation of a mixture of gases consisting of 

methane and carbon dioxide into a mixture of carbon dioxide and hydrogen in the gas phase in 

the presence of catalytic catalysts is proportional to the first degree of methane pressure..  

Ni/Аl2О3 ва Ni/Lа2О3 KPE value increases as the temperature increases in the reactions 

Ni/Lа2О3 да   КПЕ.  Ni/Аl2О3 much higher than the process in [36:652-684-б.] 

According to the data, the kinetics of the catalytic conversion of methane in the gas phase to a 

mixture of carbon dioxide and hydrogen in the presence of catalysts is strongly dependent on 

the reverse reaction - the hydrogenation of CO: 

5,00,26,11

2 COHnn PKPrr −−=
    (17) 

 

Summary 

Data (taken from more than 60 articles) on the kinetics of the catalytic conversion of a gas 

mixture consisting of methane and carbon dioxide into a mixture of carbon dioxide and 

hydrogen in the gas phase in the presence of catalytic catalysts are given in the review. 

According to the data, the kinetics of the catalytic conversion of methane in the gas phase to a 

mixture of carbon dioxide and hydrogen in the presence of catalysts is strongly dependent on 

the reverse reaction - the hydrogenation of CO 

 

REFERENCES 

1. Kuyboqarov O., Anvarova I., Abdullayev B. RESEARCH OF THE CATALYTIC 

PROPERTIES OF A CATALYST SELECTED FOR THE PRODUCTION OF HIGH- 

WEIGHT LIQUID SYNTHETIC HYDROCARBONS FROM SYNTHESIS GAS 

//Universum: технические науки. – 2023. – №. 10-7 (115). – С. 28-32.  

2. Kuyboqarov O., Egamnazarova F., Jumaboyev B. STUDYING THE ACTIVITY OF THE 

CATALYST DURING THE PRODUCTION PROCESS OF SYNTHETIC LIQUID 

HYDROCARBONS //Universum: технические науки. – 2023. – №. 11-7 (116). – С. 41-45.  

3. Муртазаев Ф.И., Неъматов Х.И., Бойтемиров О.Э., Куйбакаров О.Э., & Каршиев М.Т. 

(2019). ПОЛУЧЕНИЕ КОМПОЗИЦИЙ НА ОСНОВЕ СЕРЫ И 

НИЗКОМОЛЕКУЛЯРНОГО ПОЛИЭТИЛЕНА ДЛЯ ДОРОЖНЫХ И СТРОИТЕЛЬНЫХ 

МАТЕРИАЛОВ. Международный академический вестник, (10), 102-105.  

4. Муртазаев Ф.И., Неъматов Х.И., Бойтемиров О.Э., Куйбакаров О.Э., & Каршиев М.Т. 

(2019). ФИЗИКО-ХИМИЧЕСКИЕ СВОЙСТВА СИНТЕЗИРОВАННЫХ 

ОЛИГОМЕРОВ ДЛЯ ОБЕССЕРИВАНИЯ ПРИРОДНОГО ГАЗА ОТ СЕРОВОДОРОДА. 

Международный академический вестник, (10), 105-107.  



 

Volume 3, Issue 2, February - 2025                                                      ISSN (E): 2938-3811 

 

400 | P a g e  

  

 

 

 

5. Boytemirov O., Shukurov A., Ne’matov X., & Qo’yboqarov O. (2020). Styrene-based 

organic substances, chemistry of polymers and their technology. Результаты научных 

исследований в условиях пандемии (COVID-19), 1(06), 157-160.  

6. Куйбокаров О., Бозоров О., Файзуллаев Н., Хайитов Ж., & Худойбердиев И.А. (2022, 

June). Кобальтовые катализаторы синтеза Фишера-Тропша, нанесенные на Al2O3 

различных полиморфных модификаций. In E Conference Zone (pp. 349-351).  

7. Куйбокаров О.Э., Бозоров О.Н., Файзуллаев Н.И., & Нуруллаев А.Ф.У. (2022). 

КАТАЛИТИЧЕСКИЙ СИНТЕЗ ВЫСОКОМОЛЕКУЛЯРНЫХ УГЛЕВОДОРОДОВ ИЗ 

СИНТЕЗ-ГАЗА В ПОЛИФУНКЦИОНАЛЬНОМ КАТАЛИЗАТОРЕ. Universum: 

технические науки, (1-2 (94)), 93-103.  

8. Куйбокаров О.Э., Бозоров О.Н., Файзуллаев Н.И., & Хайдаров О.У.У. (2021). СИНТЕЗ 

ВЫСОКОМОЛЕКУЛЯРНЫХ УГЛЕРОДОВ ИЗ СИНТЕТИЧЕСКОГО ГАЗА ПРИ 

УЧАСТИИ CO-FE-NIZRO2/ВКЦ (ВЕРХНИЙ КРЫМСКИЙ ЦЕОЛИТ). Universum: 

технические науки, (12-4 (93)), 72-79.  

9. Қуйбоқаров О.Э., Шобердиев О.А., Рахматуллаев К.С., & Муродуллаева Ш. (2022). 

ПОЛИОКСИДНЫЕ КАТАЛИЗАТОРЫ ПЕРЕРАБОТКИ МЕТАНА В СИНТЕЗ ГАЗ. 

Central Asian Research Journal for Interdisciplinary Studies (CARJIS), 2(5), 679-685.  

10. Rustamovich O.N., Ergashovich K.O., Khujanazarovna K.Y., Ruzimurodovich K.D., & 

Ibodullaevich F.N. (2021). Physıcal-Chemıcal and Texture Characterıstıcs of Coate-Fe-Ni-

ZrO2/YuKS+ Fe3O4+ d-FeOON. Turkish Online Journal of Qualitative Inquiry, 12(3). 

11. О.Э.Куйбокаров.,Т.Х.Сайфуллаев Kонверсия метана в карбонат на молибденовых и 

цирконийных катализаторах Universum: технические науки. Выпуск: 12(117) Декабрь 

2023 год.  

12. О.Э.Куйбокаров. Контроль качества препарата самарий153sm-оксобифор Universum: 

технические науки. Выпуск: 3 (120) март 2024 год. 

 13. Qo‘yboqarov O.E. Metаnni kаrbоnаtli kоnversiyаlаnishi Sanoatda raqamli texnologiyalar 

2(1). (2024).  

14. Oybek Kuybokarov, Muradulla Karshiyev, Ganisher Rakhimov, Research of the catalytic 

properties of a catalyst selected for the production of high-molecular weight liquid synthetic 

hydrocarbons from synthesis gas E3S Web Conf. III International Conference on Actual 

Problems of the Energy Complex: Mining, Production, Transmission, Processing and 

Environmental Protection (ICAPE2024) Volume 498, 2024. 

 

 
 

 


