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IREC MISSION
The Institute’s orientation takes a dual approach:

 Market orientation, focusing on technology development, new products and new 

technical solutions for energy sector companies active in the same fields as IREC’s 

established lines of action. 

 Long-term research into different aspects of the established lines of action. It will not 

initially aimed at the market but at generating knowledge amongst groups and areas in 

the Institute itself, with possible long-term commercial projection in mind.  
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WHAT IS A HIGH TEMPERATURE ELECTROLIZER?

Thermodynamic advantage 

Higher efficiency

Lower resistances



Who provides the heat demand?
1) Temperature source (coupling)
2) Joule effect for non-ideal cells:

QJoule=EovI=EovzF=(Ecell-Erev)zF

Faraday

Q=TΔS

Lower power consumption if the
heat demand is satisfied

Higher efficiency
>80-90%

THERMODYNAMIC ADVANTAGES OF WORKING AT HIGH TEMPERATURES
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HOW IT WORKS
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HOW IT WORKS
REVERSIBLE CELLS
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THE CYCLE OF THE SOC TECHNOLOGY
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STANDARD CONFIGURATIONS



Development of new materials

Electrochemical and 
microstructural 
characterisation

Degradation tests

Scale-up 

Fabrication methods

Stack and System 
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Our Potential in IREC



Power To Gas Active  Projects
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The Eco Project
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The Eco Project
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The Eco Project

Case of Study 1: Enhancing sustainability of cement production  

@eco_soec
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The Eco Project

Case of Study 2: Enhancing biomass gasification plant with CO2 utilization

@eco_soec



The CO2Sin Project
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The CO2Sin Project

CH4

Electrolysis

H2OH2

Coelectrolysis

H2O+ CO2 H2+ CO

CO2

Anaerobic digestor

Electrolyser Methanator



Methanation unit

CO2 + 4H2 –> CH4 + 2H2O

Alkaline electrolyzer

37 kWh

A) CO2 (<1% CH4)

B) Biogas (55-65% CH4)

C) Biogas (80-85% CH4)

CH4

CO2

H2S cleaningCO2 source

10 Nm3/h

The CO2Sin Project
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The CO2Sin Project

0.5-1kW
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The CO2Sin Project

0.5-1kW



The CO2Sin Project
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Fuel utilization  78%
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BlueFuel

Audi e-gas plant in Werlte (Emsland)

Project status Project completed

Typical system size 
Energy

Capacity of natural gas grid

Typical system size 
Output

6 MW

Volumetric energy 
density

Identical to natural gas grid

Efficiency AC/VN 
CH4

54% +/- 3%

Service life of the 
system

> 20 years

Typical discharge 
time

30 seconds

Typical period 
between storage and 
withdrawal

Variable due to high amount of 
gas power stations in the grid

Example application 
areas

Adjustable at will (power 
conversion at any place in the 
grid)

Project duration

Supply of synthetic methane 
from excess power for mobility 
purposes. Use of the PtG plant 
for control power.
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