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The kinetics of H2 accumulation during the radiation-thermocatalytic decomposition of CH4+ 2H2O and 

2CH4+H2O mixtures at T=300÷773 K (Ptot=1-12 atm) on the surface of aluminosilicate was studied. Doubling the 
relative concentration of methane in the reaction medium at T=773 K causes an increase in the yield of G(H2) from 

1.2 to 2.3 molecule/100 eV. Based on the results obtained on the heterogeneous radiolysis of methane and the 

CH4+H2O mixture, the following conclusions can be drawn that the efficiency of energy transfer in the  

Al–Si + CH4 system is less than in the Al–Si + H2O system, and the radiation-chemical yield of molecular hydrogen 
at heterogeneous radiolysis of methane in the presence of amorphous aluminosilicate at PCH4≈1 atm, T=300÷773 K 

does not depend on temperature. 
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Introduction 

In order to identify effective ways to convert the 

energy of ionizing radiation into chemical energy using 

the universal energy carrier H2, this work investigated 

radiation-catalytic and radiation-thermocatalytic 

processes for the production of H2 from methane and a 

mixture of CH4+H2O in the presence of amorphous 

aluminosilicate AI-Si. 

As is known, the processes of catalytic conversion of 

methane are one of the main industrial ways of producing 

hydrogen and are characterized by energy intensity and 

multi-stage nature. In this case, part of the natural gas is 

used to supply energy to these processes, and part of the 

resulting hydrogen is used to restore nickel in the 

composition of the nickel-containing catalysts used. 

Therefore, research in the field of creating technological 

complexes for industrial processes for producing 

hydrogen with nuclear reactors is carried out in two 

directions: 

- identifying the possibilities of using heat from high-

temperature nuclear reactors to supply energy to the 

processes of producing hydrogen from methane; 

- use of ionizing radiation energy obtained from 

nuclear fission to stimulate thermocatalytic processes for 

the production of H2 [1-9]. 

In order to identify new effective catalysts for the 

conversion process of hydrogen production, various 

nanooxide catalysts, including aluminosilicate, are widely 

used [1-2, 10-13]. Therefore, studies of the laws of 

radiation-catalytic processes for producing hydrogen from 

methane and methane-steam mixtures are of great interest 

both in the field of atomic-hydrogen energy and in the 

field of selecting catalysts for thermocatalytic and 

radiation-thermocatalytic hydrogen production. 

I. Experimental technique 

Amorphous aluminosilicate was taken as model and 

practically important objects of study. The catalyst 

mailto:sevincmelikova9513@gmail.com


Study of radiation-catalytic activity of aluminosilicate systems in the processes of hydrogen production from methane… 

 527 

samples were preliminarily heat-treated in a flow of 

oxygen at T=923 K for 24 hours. During heat treatment, 

the composition of the gases escaping in the oxygen flow 

was analyzed. The criterion for surface cleanliness was the 

absence of traces of CO and CO2 in the composition of the 

exiting gas. Then the catalyst samples were transferred to 

a vacuum adsorption unit and subjected to heat treatment 

at T=873 K for 8 hours. In the vacuum adsorption unit, in 

order to prevent oils and lubricants from getting on the 

catalyst samples, three special traps cooled with liquid 

nitrogen are built into the system. Thermal vacuum 

treatment of the samples continued at T=923 K and P=10-

3 Pa for 2 hours using only a zeolite pump, then the 

samples were cooled to room temperature while pumping 

with a zeolite pump. Adsorption of substances undergoing 

radiolysis was carried out from a graduated volume. 

Chromatographic pure methane was used. Methane 

was preliminarily purified from moisture, CO and CO2, as 

well as impurities of other hydrocarbons by passing 

through adsorption columns, each 1 m long, with CaC12 

sorbents, NaX molecular sieve and silica gel. Further 

purification was carried out in a vacuum adsorption unit 

by repeated freezing and pumping. 

The samples were irradiated in sealed ampoules with 

γ-rays from a 60Co isotope source. A theoretical 

calculation of the absorbed dose in heterogeneous systems 

was carried out [6] and methodological calculations of the 

absorbed dose of γ-radiation in heterogeneous systems 

were proposed. Our works [6-7] provide comparisons of 

the values of absorbed doses of γ-quanta in individual 

components of heterogeneous systems, determined by 

theoretical and experimental methods. It was established 

that the values of absorbed doses of γ-quanta in individual 

components of heterogeneous systems were determined 

by comparing the electron densities of the studied and 

dosimetric systems, and all theoretical calculated values 

coincide with each other within the accuracy of the 

determination [14-16]. Therefore, the absorbed dose rate 

of γ-quanta in the systems under study is determined based 

on the readings of chemical dosimeters - ferrosulfate, 

cyclohexane and methane according to the method [1, 6]: 

 

 𝐷𝑖 = 𝛼 ∙ 𝐷𝑑𝑜𝑠𝑒    

 

where, Di is the absorbed dose rate in the systems under 

study, α is the ratio of the electron densities of the studied 

and dosimetric systems, the values of which in our 

systems vary within the range α=0.8÷0.9; Ddose is the 

absorbed dose rate, determined by the chemical dosimetric 

method. The value of the absorbed radiation dose rate was 

determined as above. 

II. The discussion of the results 

In early works [1], it was established that the 

maximum initial radiation-chemical yield of radiation-

catalytic centers during heterogeneous radiolysis of water 

in optimal forms of catalysts is 7-8 particle/100 eV. For 

practical purposes, it is usually of interest to achieve 

relatively high yields of the energy carrier – hydrogen [1]. 

From the results obtained it is clear that heterogeneous 

radiolytic processes in the presence of catalysts - oxide 

dielectrics, with an increased yield of products G(P)≥8, are 

exceeded only in the presence of chain channels for the 

transformation of intermediate products into final 

products. 

Radiolysis and thermoradiolysis of pure methane 

were carried out under static conditions. The kinetics of 

hydrogen accumulation during heterogeneous radiolysis 

of methane in the presence of Al – Si was studied. In Fig. 

1, the kinetic curves of H2 accumulation during the 

heterogeneous radiolysis of methane in the presence of Al 

– Si are given, and on the basis of the kinetic curves the 

values of radiation-chemical yields 

Gtot(H2)=0.75 molecule/100 eV were determined. The 

change in CH4 pressure in the reaction medium continues 

from 0.5 to 2 atm. The value of the radiation-chemical 

yield, Gtot(H2)~0.60÷0.75 molecule/100 eV, does not 

cause any noticeable change. The values of the radiation-

chemical yields of hydrogen, calculated for the energy 

absorbed by methane in these experiments, range from 

Gads(H2)~20÷22 molecule/100 eV, which exceeds the 

yield values for Gtot(H2) radiolysis of CH4 in the 

homogeneous state GT(H2)=5.7 molecule/100 eV, 

Gads(H2)≥GT(H2) [1, 6-7]. 

 

 
Fig. 1. Kinetics of accumulation of molecular hydrogen 

during radiolysis of CH4 in the presence of Al-Si at 

T=300 K, D=1.1 Gy/s  

 - РСН4=1 atm.,  - РСН4 = 5 atm. 

 

The observed high value of Gads(H2) indicates the 

presence of energy transfer from aluminosilicate to CH4 

molecules adsorbed on the Al-Si surface. 

In order to influence the temperature on the yield of 

hydrogen during heterogeneous radiolysis of methane on 

the AI-Si surface, the kinetics of the accumulation of 

molecular hydrogen on the AI-Si surface at different 

temperatures was studied. 

The effect of temperature on the yield of molecular 

hydrogen during heterogeneous radiolysis of CH4 in the 

presence of Al-Si was studied. It has been established that 

the radiation-chemical yield of H2 in the temperature range 

T=300÷773 K, within the accuracy of determination, does 

not depend on temperature and 

G(H2)~0.75÷0.7 molecule/100 eV. 

As can be seen, the patterns of the influence of 

temperature on the values of radiation-chemical yields of 



T.N. Agayev, S.Z. Melikova, I.A Faradjzade 

 528 

hydrogen during heterogeneous radiolysis of water and 

methane are the same (Table 1). Lewis and Brentsted acid 

sites can serve as active centers for the adsorption and 

radiation catalysis of CH4 on the Al-Si surface. In the case 

of Lewis acid sites (L), adsorbed states are created on the 

surface: 

 

 𝐿 + 𝐶𝐻4 → [(𝐶𝐻4)
+𝜎𝐿−𝜎]   (1) 

 

In the presence of Brentsted acid sites (AH+): 

 

 𝐴𝐻+ + 𝐶𝐻4 → 𝐴𝐶𝐻5
+   (2) 

 

The lifetime of surface-adsorbed complexes depends 

on the strength of acid sites and ∆H processes (1) and (2). 

The energy of methane adsorption on the surface of 

aluminosilicate systems is less than the energy of water 

adsorption. 

The strong adsorption bond of methane molecules on 

electron acceptor centers can cause significant 

deformations in the electronic structure of these 

molecules. As a result of this, one can expect a decrease in 

the ionization potential of methane molecules in 

adsorption complexes. In this state, methane molecules 

can interact with hot holes formed during the interaction 

of γ-quanta in the aluminosilicate system: 

 

 𝐿𝐶𝐻4 +⊕→ 𝐿𝐶𝐻4
+    (3) 

 

The resulting intermediate charged complexes can 

undergo both neutralization by electrons and ion-

molecular transformation: 

 

 𝐿𝐶𝐻4
+ + 𝑒 → 𝐶𝐻4

∗ → 𝐶𝐻3 + 𝐻    (4) 

 

 𝐶𝐻4
+ + 𝐶𝐻4 → 𝐶𝐻5

+ + 𝐶𝐻3  (5) 

 

 𝐶𝐻5
+ + 𝑒 → 𝐶𝐻4 + 𝐻   (6) 

 

 𝐻 +𝐻 → 𝐻2  (7) 

 

During the decay of methane molecules as a result of 

(5-7), the ratio between the yields of H2 and 

nonequilibrium charge carriers G(H2)=½ G(n.c.c.) must 

be observed. At room temperature, due to the fact that 

methane is less adsorbed compared to water molecules, 

effective energy transfer in the Al-Si + CH4 system does 

not occur and G(H2)˂ 1/2 G(n.c.c.). 

During heterogeneous radiolysis of water at 300 K, in 

the presence of Al-Si, the majority of nonequilibrium 

charge carriers formed under the direct action of γ-quanta 

on Al-Si take part in the energy transfer process. In order 

to identify the possibility of additional channels for the 

transformation of intermediate radical products of the 

decomposition of water molecules into molecular 

products as a result of interaction processes in the 

CH4+H2O system, heterogeneous radiolysis of the 

CH4+H2O mixture was studied. The conversion process of 

methane and water can be schematically represented by 

the equation: 

 

 𝐶𝐻4 + 2𝐻2𝑂 → 𝐶𝑂2 + 4𝐻2    (8) 

 

The principles of heterogeneous radiolysis of a 

CH4+H2O mixture were studied at a stoichiometric ratio 

of components. The kinetics of radiation-catalytic, 

radiation-thermocatalytic and thermocatalytic 

accumulation of CO and H2 was studied (Table 2). 

It has been established that in the composition of 

products, in addition to CO, CO2 is formed in small 

quantities at high temperatures (T ≥ 773 K). At 

temperatures T≥673K, Al-Si - exhibits thermocatalytic 

activity during the transformation process in the CH4+H2O 

system. Therefore, in order to determine the kinetic 

parameters of the radiation component of radiation-

thermocatalytic processes under identical conditions, the 

kinetics of accumulation of products during radiation-

thermocatalytic and thermocatalytic decomposition of the 

CH4+H2O mixture was studied and from the difference 

WRT – WT, the rate of the radiation process was 

determined. In the temperature range 300÷373 K, the 

radiation-chemical yield of hydrogen does not depend on 

temperature and is equal to Gtotal(H2)~0.40 molecule/100 eV. 

During heterogeneous radiolysis of the CH4+H2O system, 

energy transfer to the individual components of the system 

occurs only in the adsorption state. At low temperatures 

(T˂373 K) in the heterogeneous system Al–

Si+(CH4+2H2O) there is competition in the adsorption of 

individual components of the medium. Considering that 

water molecules are characterized by a relatively high heat 

of adsorption, at these temperatures the adsorption of 

water molecules will predominate on the Al–Si surface, 

which undergo radiation-chemical decomposition. 

Therefore, the radiation-chemical yield of molecular 

hydrogen corresponds to the limiting value of its yield 

during heterogeneous radiolysis of water in the presence 

of Al–Si at T=300 K. In the temperature dependence of 

the radiation-chemical yield in the coordinates 

lgGtot(H2) = f(1/1), more two regions T ~ 473÷773 K and 

T ≥ 773 K with activation energies of 2.1 and 

46.70 kJ/mol. In these temperature ranges, both 

components of the CH4+2H2O system are in the gas base 

and the lifetime on the surface adsorption centers of these 

molecules is determined by the heat of adsorption  

(τ= τ0е
Q/RT). On the surface, the process of capture of 

nonequilibrium charge carriers from water molecules will 

Table 1. 

Kinetic parameters of the process of hydrogen production during the radiation-catalytic decomposition of methane 

in the presence of amorphous aluminosilicate at P=1 atm., D=1,1 Gy/s 

Т,K WT(H2) 

molecule/g·s 

WPT(H2) 

molecule /g·s 

Gtot(Н2) 

molecule/100 eV 

Gads(Н2) 

molecule/100 eV 

300 - - 0.75 22.00 

673 2.67 · 1014 6.67 · 1014 0.75 25.01 

773 3.33 · 1014 8.01 · 1014 0.84 29.12 
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prevail. This is also evidenced by the equality of hydrogen 

yields during thermoradiolysis of a mixture of CH4+2H2O 

and pure water in the presence of Al–Si at appropriate 

concentrations of water molecules in the reaction medium. 

In the temperature range 673-773 K, reactions of H and 

OH radicals with the original molecules can occur [17-

18]: 

 

 𝐻 +𝐻2𝑂 → 𝐻2 +𝑂𝐻    (9) 

 

 𝐻 + 𝐶𝐻4 → 𝐶𝐻3 + 𝐻2    (10) 

 

 𝐶𝐻3 +𝑂𝐻 → 𝐶𝐻2𝑂𝐻     (11) 

 

 𝐶𝐻4 +𝑂𝐻 → 𝐶𝐻3 + 𝐻2𝑂    (12) 

 

Table 2. 

The influence of temperature on the value of the 

radiation-chemical yield of hydrogen during radiation-

catalytic transformations of a mixture of CH4+2H2O, in 

the presence of an amorphous aluminosilicate at  

Ptot. = 1 atm., D = 1,1 Gy/s 

Т,K G(Н2), 

molecule/100eV 

G(СО), 

molecule/100 

eV 

300 0,40 - 

373 0,40 - 

473 0,90 - 

673 1,05 - 

773 1,20 0,45 

873 2,70 0,90 

 

As a result of these processes, G(H2) doubles 

compared to the yield at T=373 K and reaches a value of 

~ 1 molecule/100 eV. As can be seen from the fig. 2, with 

a further increase in temperature in the  

Al–Si+(CH4+2H2O) system, an energy-intensive stage of 

the process occurs, which leads to an increase in G(H2) to 

2.7 molecule/100 eV.  

 

 
Fig. 2. Dependence lgG = f(1/T) during thermoradiolysis 

of a CH4+2H2O mixture in the presence of Al-Si at  

Ptot.=1 atm. (D=1,1 Gy/s). 

 

The dependence of the radiation-chemical yield of 

molecular hydrogen, determined on the basis of kinetic 

curves, on the methane pressure in the reaction medium is 

presented in Fig. 3. 

 
Fig. 3. Dependence of G(H2) on CH4 pressure during 

heterogeneous radiolysis of methane in the presence of 

HLaY at T=300K, D=1,1 Gy/s. 

 

It is interesting to note that during heterogeneous 

thermoradiolysis of pure water in the presence of Al–Si, 

this region is not observed. At the same time, in the 

composition of the products of the process of 

heterogeneous radiolysis of the CH4+2H2O mixture, CO is 

observed, which was absent before this region (Fig.4). The 

activation energy for CO accumulation in this temperature 

range, within the accuracy of determination, coincides 

with the activation energy for H2 accumulation 

(47.1 kJ/mol). The radiation-chemical yield of CO at 

T=873 K is equal to G(CO)=0.90 molecule/100 eV and at 

the same time the ratio Gtotal(H2)/G(CO)~3. No CO2 is 

observed in the composition of the process products, 

which indicates that radiation-thermal catalytic 

decomposition in the Al-Si+(CH4+2H2O) system occurs 

not according to (8), but according to the equation: 

 

 𝐶𝐻4 +𝐻2𝑂
𝐴𝑙−𝑆𝑖
→   𝐶𝑂 + 3𝐻2  (13) 

 

 
Fig.4. Dependence of radiation-chemical yield G(CO) on 

temperature. 

 

The formation of CO apparently occurs as a result of 

the thermocatalytic decomposition of CH3OH, formed 

according to (11) in the region T ≥ 773 K: 

 

 𝐶𝐻3𝑂𝐻
𝑐𝑎𝑡
→ 𝐶𝑂 + 2𝐻2  (14) 

 

The yield of OH radicals that escaped recombination 

with H atoms is equal to the yield of H atoms that interact 

with the original molecules according to (9-10). A more 
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probable process of consumption of these OH radicals on 

the Al–Si surface is reaction (11). The decomposition of 

the formed CH3OH according to (13) should give an 

increase in G(H2) ~ 2 molecule/100 eV, which is observed 

experimentally at T~873 K. The rates of reactions (10-11) 

under identical experimental conditions depend on the 

concentration of methane in the reaction medium. The 

kinetics of H2 and CO accumulation during the radiation-

thermocatalytic decomposition of CH4+2H2O and 

2CH4+H2O mixtures at T=773 K (Ptot=1 -5 atm) was 

studied. An increase in the relative concentration of 

methane in the reaction medium by a factor of two at 

T=773 K causes an increase in the yield of G(CO) from  

~ 0.9 to 1.81, and G(H2) from 1.2 to 2.3 molecule/100 eV.  

Conclusion 

Thus, based on the results obtained on the 

heterogeneous radiolysis of methane and the CH4+H2O 

mixture, the following conclusions can be drawn: 

- the efficiency of energy transfer in the Al–Si+CH4 

system is less than in the Al-Si+H2O system; the radiation-

chemical yield of molecular hydrogen during 

heterogeneous radiolysis of methane in the presence of 

amorphous aluminosilicate at RCH4≈1 atm, T=300÷773 K 

does not depend on temperature; 

- during heterogeneous radiolysis of a CH4+H2O 

mixture, there is competition between the processes of 

interaction of the components of the mixture with the 

active centers of the Al–Si surface; in this competition, 

one of the determining factors is the energy of adsorption 

interaction with surface active centers; the Al-Si 

+(CH4+H2O) system is dominated by the radiation-

catalytic decomposition of water and the release of H2, 

which corresponds to the yield of heterogeneous radiolysis 

of water. 

- during heterogeneous radiolysis of a mixture of 

CH4+H2O, at T ≥ 673 K, the transformation of 

intermediate products of the decomposition of water H 

and OH into molecular products H2 and CO occurs as a 

result of their interaction with CH4 molecules. Radiation-

thermocatalytic steam conversion of methane in the 

presence of amorphous aluminosilicate occurs in the 

temperature range T ≥ 773 K. 

 

 

Agayev T.N. – Dr.Sc., Professor; 

Melikova S.Z. – PhD in Physics, Assoc.Professor;  

Faradjzade I.A. – Laborant. 

 

 

 
[1] T.N. Agayev, S.Z. Melikova, H.F. Hadzhiyeva, Radiation-thermocatalytic processes for hydrogen production 

from water, Problems Atomic Science and Technology. 2(220), 50 (2019). 

[2] L.Y. Jabbarova, I.I. Mustafayev, R.Y. Akbarov, A.S. Mirzayeva, Study of post-radiation processes in model 

hexane/hexane binary systems, Journal of Radiation Researches, 9(1), 58 (2022). 

[3] L. Han, T.K. Lim, Y.J. Kim, H.S. Hahm, M.S. Kim, Hydrogen production by catalytic decomposition of methane 

over carbon nanofibers, Mater. Sci. Forum, 510(2), 30 (2006); https://doi.org/10.4028/0-87849-995-4.30. 

[4] N. Rahimi, D. Kang, J. Gelinas, A. Menon, M.J. Gordon, H. Metiu, E.W. McFarland, Solid carbon production 

and recovery from high temperature methane pyrolysis in bubble columns containing molten metals and molten 

salts, Carbon, 151, 181 (2019); https://doi.org/10.1016/j.carbon.2019.05.041. 

[5] A. Mozimder, Fundamentals of radiation chemistry, Academic Press Inc., 392 (1999). 

[6] G. Foeldiak, Radiation chemistry of hydrocarbons, Academiai Kiado, Hungary, 476 (1981). 

[7] L.Y. Jabbarova, S.M. Aliyev, S.Z. Melikova, The impact of ionizing radiation on diesel fue, Journal of Radiation 

Researches, 2(2), 71 (2015). 

[8] H.T. Jang, W.S. Cha, Hydrogen production by the thermocatalytic decomposition of methane in a fluidized bed 

reactor, Korean J. Chem. Eng., 24(2), 374 (2007). 

[9] T.N. Agayev, N.N. Gadzhieva, S.Z. Melikova, Sh.Z. Musayeva, A.G. Aliyev, FT-IR spectroscopic study of the 

radiation-chemical decomposition of n-hexane on nano-ZrO2, Physics and Chemistry of Solid State, 24(3), 429 

(2023); https://doi.org/10.15330/pcss.24.3.429-432. 

[10] I. Suelves, M.J. L´azaro, R. Moliner, B.M. Corbella, J.M. Palacios, Hydrogen production by thermo catalytic 

decomposition of methane on Ni-based catalysts: Influence of operating conditions on catalyst deactivation and 

carbon characteristics, Int. J. Hydrogen Energy, 30(15), 1555 (2005); 

https://doi.org/10.1016/j.ijhydene.2004.10.006.  

[11] J. Ashok, S.N. Kumar, A. Venugopal, V.D. Kumari, S. Tripathi, M. Subrahmanyam, COx free hydrogen by 

methane decomposition over activated carbons, Catal. Commun., 9(1), 164 (2008); 

https://doi.org/10.1016/j.catcom.2007.05.046. 

[12] Z. Bai, H. Chen, B. Li, W. Li, Catalytic decomposition of methane over activated carbon, J. Anal. Appl. Pyrol. 

73(2), 335 (2005); https://doi.org/10.1016/j.jaap.2005.03.004.   

[13] A. Holmen, Direct conversion of methane to fuels and chemicals, Catal. Today, 142(1–2), 2 (2009); 

https://doi.org/10.1016/j.cattod.2009.01.004. 

[14] S. Rodat, S. Abanades, J. Coulie, G. Flamant, Kinetic modelling of methane decomposition in a tubular solar 

reactor, Chem. Eng. J. 146(1), 120 (2009); https://doi.org/10.1016/j.cej.2008.09.008. 

[15] D.M. Matheu, A.M. Dean, J.M. Grenda, W.H. Green, Mechanism generation with integrated pressure 

dependence: A new model for methane pyrolysis, J. Phys. Chem. A, 107(41), 8552 (2003); 

https://doi.org/10.1021/jp0345957. 

https://doi.org/10.4028/0-87849-995-4.30
https://doi.org/10.1016/j.carbon.2019.05.041
https://doi.org/10.15330/pcss.24.3.429-432
https://doi.org/10.1016/j.ijhydene.2004.10.006
https://doi.org/10.1016/j.catcom.2007.05.046
https://doi.org/10.1016/j.jaap.2005.03.004
https://doi.org/10.1016/j.cattod.2009.01.004
https://doi.org/10.1016/j.cej.2008.09.008
https://doi.org/10.1021/jp0345957


Study of radiation-catalytic activity of aluminosilicate systems in the processes of hydrogen production from methane… 

 531 

[16] A.M. Dunker, S. Kumar, P.A. Mulawa, Production of hydrogen by thermal decomposition of methane in a 

fluidized-bed reactor - Effects of catalyst, temperature, and residence time, Int. J. Hydrogen Energy, 31(4), 473 

(2006); https://doi.org/10.1016/j.ijhydene.2005.04.023. 

[17] J.L. Pinilla, I. Suelves, M.J. L´azaro, R. Moliner, Kinetic study of the thermal decomposition of methane using 

carbonaceous catalysts, Chem. Eng. J., 138(1–3), 301 (2008); https://doi.org/10.1016/j.cej.2007.05.056. 

[18] T. Kreuger, W.P.M. van Swaaij, A.N.R. Bos, S.R.A. Kersten, Methane decomposition kinetics on 

unfunctionalized alumina surfaces, Chemical Engineering Journal, 427, 130412 (2022). 

 

 

Т.Н. Агаєв¹, С.З. Мелікова¹˒², І.А. Фараджзаде¹ 

Дослідження радіаційно-каталітичної активності алюмосилікатних 

систем у процесах одержання водню з метану та метано-водяної суміші 
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Вивчено кінетику накопичення H₂ під час радіаційно-термокаталітичного розкладу сумішей CH₄ + 
2H₂O та 2CH₄ + H₂O при T = 300–773 K (Pₜₒₜ = 1–12 атм) на поверхні алюмосилікату. Подвоєння відносної 

концентрації метану в реакційному середовищі при T = 773 K спричиняє зростання виходу G(H₂) від 1,2 до 

2,3 молекули/100 еВ. На основі отриманих результатів з вивчення гетерогенного радіолізу метану та суміші 

CH₄ + H₂O можна зробити висновок, що ефективність передачі енергії в системі Al–Si + CH₄ є меншою, ніж 
у системі Al–Si + H₂O. Радіаційно-хімічний вихід молекулярного водню при гетерогенному радіолізі метану 

в присутності аморфного алюмосилікату за умов PCH₄ ≈ 1 атм, T = 300–773 K не залежить від температури. 

Ключові слова: γ-кванти, алюмосилікат, молекулярний водень, метан, радіаційно-хімічний вихід. 
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