
SABATIER CONVERSION AS
ENERGY STORAGE

Why is the Sabatier reaction undergoing a revival?

Nature Catalysis 2,188-197 (2019) Cite this article The Sabatier reaction (that is,CO 2 methanation) is

undergoing a revival for two main reasons. First,the power-to-gas concept offers the prospect of large-scale

recyclingof (point source) CO 2 emissions,in combination with the use of large quantities of renewable energy

to form methane.

How to intensify the Sabatier process?

Shaaf et al. 7 analyzed two concepts,of which the first consisted of two reactors with intermediate

condensation and the second included six reaction stages with four gas intercooling steps. Apart from using

adiabatic reactors,the Sabatier process can be intensified by tailoring the temperature profile inside the

reactor.

Why is the Sabatier reaction important?

The Sabatier reaction was found by French chemist Paul Sabatier in 1910 and is an important reaction

because it is the simplest conversion of hydrogen and CO 2 into a hydrocarbon with high efficiency and

selectivity . The reaction follows the formula: (1) C O 2 + 4 H 2 <-> C H 4 + 2 H 2 O ? H 298 K = - 165.5 kJ

mol

Is a CO2 methanation reaction feasible according to the Sabatier reaction?

A new, fully integrated process has been designed to evaluate the feasibility of the CO 2 methanation

reaction according to the Sabatier reaction.

Can a Sabatier reaction reveal the ultimate valorization of CO2?

This field of research is clearly still in its infancy. The Sabatier reaction can also offer clues towards the

ultimate valorization of CO 2 by direct C-C coupling. Control over C-C versus C-H bond formation is key

regardless of the final desired product.

Is a Sabatier process a problem?

may be a problemwhere most of the coking likely originates from CO reduction to carbon rather than to

methane.21 This work presents the overall design of a Sabatier process.
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The main objective of this study is to compare and

optimize two power-to-gas energy storage systems

from a thermo-economic perspective. The first

system is based on a solid oxide electrolyzer cell

(SOEC) combined with a methanation reactor, and

the second is based on a polymer electrolyte

membrane electrolyzer cell (PEMEC) integrated into

a Sabatier reactor.

The urgent need for efficient energy storage devices

has stimulated a great deal of research on

electrochemical double layer capacitors (EDLCs).

This review aims at summarizing the recent

progress in nanoporous carbons, as the most

commonly used EDLC electrode materials in the

field of capacitive energy stor Electrochemistry in

Energy Storage and ???

Response surface methodology of biological

Sabatier reaction and mathematical model of

methane evolution rate. Abstract. The biological

conversion of H 2 and CO 2 into CH 4, using

methanogenic archaea is an interesting technology

for CO 2 conversion, energy storage and biogas

upgrading. For an industrial application of this

process the 
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Hydrogen storage could also be pivotal in promoting

renewable energy sources and facilitating the

decarbonization process by providing long duration

storage options, which other forms of energy 

Sustainable Energy Storage and Conversion. 

accommodate almost any metal ion the porphyrin

CRPs provide a unique opportunity to derive a

molecular version of the Sabatier's principle as each

metal will have a unique substrate binding energy.

Such rationalization, relating catalytic activity with a

computationally available property, could 

Abstract The catalytic conversion of CO 2 is an

important component for the reintegration of

secondary products like CO 2 or H 2 into the energy

supply. An example is the ''''power to gas'''' concept

with a conversion of CO 2 into CH 4. The CO 2 is

transferred into a carrier of chemical energy, with

the possibility to feed the produced CH 4 
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A Sabatier conversion yield of 93.48% has been

obtained producing 0.42 kg of CH 4 per each kg of

captured CO 2 with an improved cost  is the

chemical energy storage. Surplus renewable

electricity, indeed, might be absorbed by water

electrolysers to split H 2 O into oxygen (O 2), a

useful by-product, and hydrogen (H 2), a high

energetic fuel 

Renewable energy storage via CO 2 and H 2

conversion to methane and methanol: Assessment

for small scale applications. Author links open

overlay panel Emanuele Moioli a b, Robin Mutschler

a b,  However, the Sabatier reaction can be

performed with a lower degree of complexity

compared to the CO 2 to methanol reaction. For this

reason, 

About the master. Accelerating the transitions to a

low carbon economy calls for rigorous and relevant

research in various disciplines including, among

others, energy storage and conversion, which are

essential to face the increasing sustainability

challenges tackling both global warming and energy

security. i-MESC covers interdisciplinary

fundamental and applied fields of ???
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The biological conversion of H 2 and CO 2 into CH

4, using methanogenic archaea is an interesting

technology for CO 2 conversion, energy storage and

biogas upgrading. For an industrial application of

this process the optimization of volumetric

productivity and product quality are an important

issues.

The existing infrastructure for natural gas storage

and transport made the Sabatier process an

attractive step within the Power-to-Gas process

chain for intermittent renewable energy storage.

A Sabatier conversion yield of 93.48% has been

obtained producing 0.42 kg of CH4 per each kg of

captured CO2 with an improved cost of 53

???/MWh. The results of the study have shown the

great potentials of this solution as an "energy

storage" and CO2 capture facility.

(C) 2025 Solar Energy Resources 5 / 10 Web: https://www.gebroedersducaat.nl



SABATIER CONVERSION AS
ENERGY STORAGE

Single-walled carbon nanotubes (SWCNTs) offer

unique possibilities to produce high-performance

energy-conversion and energy storage devices,

such as solar cells, batteries or supercapacitors 1 

2.1.1. Hydrogen. One of the advantages of

hydrogen is its high gravimetric energy content with

a Lower Heating Value (LHV) of 119.9 MJ.kg ???1

addition, H 2 is non-toxic and its complete

combustion produces only H 2 O. ???

The currently most developed hydrogen conversion

process is methanation. Hydrogen reacts with CO 2

to yield methane according to the Sabatier reaction

or biological methanation resulting in an extra

energy conversion loss of 8% [134]. M?ller, M?ller

[135] reported that 95% of the CO 2 is converted to

methane in a demonstration plant. The 
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??? Power-to-gas (P2G) enables storage of surplus

renewable electricity in the form of hydrogen

injected into NG pipelines. ??? A good case in point:

California's 2030 mandate of 50% utilization of

renewable power will require considerable amounts

of energy storage.

In order to evaluate the performance of the system

and the energy efficiency, in this study a numerical

model of the SOEC integrated with the Sabatier

reactor has been implemented, including also the

necessary additional auxiliaries, which can

significantly affect the energy conversion

performance. The whole energy conversion and

storage system 

The catalytic conversion of CO2 is an important

component for the reintegration of secondary

products like CO2 or H2 into the energy supply. An

example is the "power to gas" concept with a

conversion of CO2 into CH4. The CO2 is transferred

into a carrier of chemical energy, with the possibility

to feed the produced CH4 into the existing network

of natural gas. ???
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The main objective of this study is to compare and

optimize two power-to-gas energy storage systems

from a thermo-economic perspective. The first

system is based on a solid oxide electrolyzer cell 

A potential solution for solar energy storage is the

transformation of solar energy into synthetic

chemical energy. The transformation can be

accomplished by a Sabatier reaction.  Sun, D.;

Simakov, D.S.A. Thermal management of a

Sabatier reactor for CO 2 conversion into CH 4:

Simulation-based analysis. J. CO 2 Util. 2017, 21,

368???382 

The catalytic conversion of CO2 is an important

component for the reintegration of secondary

products like CO2 or H2 into the energy supply. An

example is the "power to gas" concept with a

conversion of CO2 into CH4. The CO2 is transferred

into a carrier of chemical energy, with the possibility

to feed the produced CH4 into the existing network

of natural gas. ???
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A promising strategy for energy storage is the

power-to-chemicals concept, because it allows the

conversion of excess energy into the chemical

energy carriers. A promising process in this class is

the power-to-gas (PtG) approach, that converts

energy into a gaseous fuel such as hydrogen or

methane.  Thermal management of a Sabatier

reactor 

A Sabatier conversion yield of 93.48% has been

obtained producing 0.42 kg of CH 4 per each kg of

captured CO 2 with an improved cost of 53

???/MWh. The results of the study have shown the

great potentials of this solution as an "energy

storage" and CO 2 capture facility.

Storing the intermittent energy is one of the

challenges related to electricity production from

renewable energy resources. The Sabatier reaction

produces methane from carbon dioxide and

hydrogen, with the latter produced by electrolysis. 

and be a viable option for renewable energy

storage.  by thermodynamic calculations. The

conversion 
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Synthetic methane is a major energy carrier having

high energy density and can potentially replace

fossil fuels. In this study, a solar-to-gas conversion

system was developed using CO 2 and solar-based

hydrogen to meet the present energy demands.

However, high reaction temperature induced by the

inlet reactant gases can affect catalyst performance

and ???

Electrical energy from renewable sources can be

converted into storable chemical energy. A potential

solution for solar energy storage is the

transformation of solar energy into synthetic

chemical energy. The ???
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