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IN: CH4+ [CO2] 

OUT: H2 + CH4 + (ҫ/hнύ Ҍ /Ҩ

The plant allows to produce hydrogen by methane pyrolysis in an 
induction reactor without CO2 emissions, to reduce the CO2 content in 
the initial biogas, to prepare chromatographically verified hydrogen-
containing mixtures.

The process is a thermodynamically more advantageous alternative to 
blending hydrogen produced by electrolysis into a pipeline network. 
Provides direct preparation of a gas mixture as a result of a thermal 
process.

The design of the industrial plant provides for easy replacement of 
catalysts and inhibitors, as well as the elimination of solid carbon, 
which is a product of methane pyrolysis, from the process.

When operating on biogas, the unit allows to reduce the CO2 content 
in the initial mixture due to the Sabatier reaction, which makes the 
process carbon-negative.

The system makes it possible to produce hydrogen-containing gases 
(HCG), separate pure hydrogen from HCG, and prepare HCG of a given 
quality from separated fractions.



PROCESS



THERMODYNAMICS

Methane pyrolysis is a more thermodynamically 

favorable method of hydrogen production than 

water electrolysis.

Energy consumption for the production of 1 mole 

of hydrogen:

ÅSteam reforming: 63 kJ/mol

ÅElectrolysis: 286 kJ/mol
ÅPyrolysis: 38 kJ/mol

1 MOLE OF H2
FROM 

ELECTROLYSIS
NEEDS THIS

1 MOLE OF H2
FROM 
PYROLYSIS 
NEEDS ONLY 
THIS

x7.58



GAS DECARBONIZATION EFFECT

At 10% hydrogen concentration in the methane mixture, 

emissions are reduced by 75 g of CO2 for each cubic meter 

of fuel gas used.

The CO2 concentration in the feed biogas is reduced from 

30% to 15% by the Sabatier reaction, making the process 

carbon negative.

The calorific value of the proceed gas increases.

Only the thermal processing effect is considered in this table. 

Further gas separation is ensured via the next process stages.



MODULES

Induction heated 

reactor

Gas draying, compression, separation 

(optional), and controlled mixing

Contact gas cooling system

Process gas chromatograph


