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THE METAL ENERGY CYCLE

2



3

Thermochemical vs electrochemical reduction

-> Direct use, potentially higher energy efficiency

Thermochemical 

route

Electrochemical 

route

REDUCTION OPTIONS
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Cathode

Reduction reaction

Anode

Oxidation reaction

2Fe2O3 → 4Fe + 3O2
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FEASIBILITY CHECK
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50 wt% NaOH in H2O 

Platinum wire-anode

Temperature 

sensor

Nickel cathode

γ-Fe2O3

Conditions:

110°C, 1.61V
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Fe/O = 0.69 Fe/O = 6.15

Educt Product



FLOW ELECTROLYSIS
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CONTINUOUS SLURRY REACTOR
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Fe2O3
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SEM-images during reduction

1min 5min 10min 30min

Fe/O=0,6 Fe/O=6,2

 

    

    

     

     

     

                             

  
  
  
 
 

           

                              

    

    

     

     

     

                             

  
 
  
 
 

           

CONTINUOUS SLURRY REACTOR
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Feasibility testFlow reactor
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CathodeAnode

How do the particles interact with 

the electrode?
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PDMS chip

Contact pin

Channel

Electrodes

10 mm
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10 mm

2 mm

Flow-by Flow-through
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Flow-by

Flow-through

1.75 V

5M NaOH
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Oxygen Iron

Solid-state reduction



STAY TUNED FOR THE NEXT DEVELOPMENTS



                       
                        Prof. Dr.-Ing. John Linkhorst
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