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    Fig.1: Long-term test run over 1500 h at 800 °C: 

              life cycle at 4 current densities (-0.125,-0.5, 

              -1.0, -1.5 Acm-2); 57% H2O, 36% CO2, 7% H2 

 
 
 

 

 
 
 
 
 
 
     Fig.2: Impedance spectra at -0.5 and -1.0 Acm-2 after 24 h, 552 h and 1368 h and         

                SEM images after operation at -0.5 and -1.0 Acm-2  

 

         Reversible SOC for power-to-gas  
 
 
 
 
 

Introduction 

Solid oxide cells (SOC) ex-

hibit the unique feature to be 

able to run in reversible oper-

ation and the capability to run 

with hydrocarbons. Due to the 

high temperature of the proc-

ess, solid oxide cells exhibit 

very high efficiency in steam 

electrolysis and co-electroly-

sis (H2O+CO2) mode. This 

makes it very attractive for 

Power-to-X. At the German 

Aerospace Center, SOC are 

investigated from cell to stack 

level in order to characterize 

and understand the degrada-

tion behavior, identify an ap-

propriate operation strategy 

and propose alternative mate-

rials to mitigate degradation 

issues. 

Within a recently started pro-

ject with AUDI AG, Germany, 

DLR works on the investiga-

tion of SOC stacks under 

near-system operating con-

ditions in electrolysis as well 

as reversible operating mode. 

The electrochemical perform-

ance will be monitored during 

long-term tests to be com-

pared with identical stacks 

implemented in an industrial 

reversible SOC system. The 

concept of the power-to-gas 

plant with 300 kW power is 

presented; experimental re-

sults will be published later.   
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Fig. 4: Photo of existing Audi e-gas   

            plant in Werlte, Germany 

Fig. 3: System layout of planned 

            rSOC power-to-gas plant 

            in Werlte, Germany  
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