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2 Power2DME  

2.1 Introduction to P2DME 



2.1.1 Sorption enhanced DME synthesis  

   

SEDMES cycle with the consecutive steps adsorption (ADS); Blowdown (BD); PURGE and 

repressurisation (REP).  



2.1.2 PEM development  

2.1.3 Objectives of the P2DME technology line within the KvW2 project 
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2.2 Technical report  

2.2.1 NextGen Electrolyser Upgrade   

 

 

 

 

 

 

 

 

       

2.2.2 Stack development & testing (Schaeffler) 



2.2.3 P2DME: integration electrolyser SEDMES   



 



2.2.4 SEDMES unit improvements and further process integration 
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2.3 Market and outlook 





 
    
  
  



3 Power2FA  

3.1 Introduction to FA 

 

 

3.2 Technical report  

3.2.1 ELEKTRA: 100 to 400 cm2 scale 
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y = 0,0173x
R² = 0,9757
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3.3 Market outlook on formic acid 

3.3.1 Market status  



 

 

 

3.3.2 Application 

 



 
 

 
 

 

 

 

3.3.3 Technology implementation plan 



 

 

   
For each of this technology development phases, a specific reactor area, stack and productiv-

ity of the final product (formic acid) was defined as shown in Figure 9.  
 
The scale-up and scale-out process is as follows: 
 
From Phase 1 to Phase 2:  Scale-up from 0.001 m2 to 0.01 m2 
From Phase 2 to Phase 3:  Scale-out from 1 cell to 5 cells stack with total area scale-up from 
0.01 m2 to 0.05 m2 
From Phase 3 to Phase 4:  Scale-up from 0.01 to 0.1 m2 m  
From Phase 4 to commercial plant:  Scale-up from 0.1 to 1 m2 m and scale-out from 5 cells 
stack  to 100 cells stack with total area scale-up from 5  m2 to 100 m2  
 
 
 
 
 



 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

 
 
 
 
 
 
 
 
 
 
 



3.4 Purification of formic acid and formate using renewable energy (Coval) 

Introduction 

Reducing CO2 emissions and changing to renewable energy is more urgent than ever. In par-
ticular, the use of fossil fuels needs to be cut down, and in the meantime, the industry is facing 
the challenge of switching to processes using renewable energy. Sustainable production 
methods need to be developed, and the methods developed need to be at least price-com-
petitive to accelerate the transition.  

In literature, many methods are described for producing formic acid, formate, and more com-
plex molecules using electrolysis and CO2 as feedstock. However, the applicability of those 
methods at benchmark or pilot scale is not straightforward, as most research reports elec-
trodes of limited size, i.e., 1-10 cm2 (typical lab-scale experiments). Scaling up CO2 electro-
lyzer to industrial size requires a major difference in design to both increase the surface area 
of CO2 electrolyzer and stacking several hundred cells per reactor. In addition to the CO2 
electrolysis step, downstream purification of the obtained products is of most importance to 
(i) process the product up to commercial specification, both in concentration and purity, as 
well as (ii) minimize the energy consumption. As of now, a limited amount of papers describe 
the purification after an electrochemical reactor. 

 
Project results 

The in the Kansen voor West 2 project FLIE Coval worked to close the gap between the lab- 
and benchmark scale. Coval Energy focused on the downstream purification of formate ob-
tained through CO2 electrolysis from CO2 gas. The least is known about this part of the value 
chain. 

In the research project, various purification technologies were explored. Conclusions were 
drawn about technology potential, suitable electrolytes and optimisation of energy consump-
tion. All purification techniques can achieve a formate concentration higher than one molar. 
The acquired data, results and generated IP are company confidential. The results open up 
the perspective for Coval to integrate the technology in a future product chain to convert CO2 
into sustainable aviation fuel. 
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