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Alkaline AEM PEM Solid Oxide 

Charge carrier OH  OH  H
+
 O

2

Temperature 20 20  20  750

Electrolyte Alkaline liquid Alkaline solid (polymer) Acidic solid (polymer) Solid (ceramic) 

Anodic Reaction 4OH  2H2O + O2 + 4e  4OH  2H2O + O2 + 4e  2H2O  4H
+
 + 4e  + O2 2O

2
 O2 + 4e

Cathodic Reaction H2O + 2e  2OH
-
 + H2 H2O + 2e  2OH  + H2 2H

+
 + 2e  H2 H2O + 2e  H2 + O

2

Efficiency 59 70%  65 82% up to 100% 

Material Ni Ni-based alloy Precious metal Oxide, Ceramic 
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 2020 2050 

 Alkaline AEM PEM Solid Oxide Alkaline AEM PEM Solid Oxide 

Cell pressure [bara] < 30 < 70 < 35 < 10 < 70 < 70 < 70 < 20 

Efficiency (system) 

[kWh kgH2
1
] 

50 78 50 83 57 69 45 55 < 45 < 45 < 45 < 40 

Lifetime [thousand hours] 60 50 80 > 5 < 20 100 100 120 100 80 

Capital costs estimate for 

large stacks (stack-only, >1 

MW) [USD kW
1
] 

270 400 - > 2000 < 100 < 100 < 100 < 200 

Capital cost range estimate 

for the entire system, > 10 

MW [USD kW
1
] 

500 1000 700 1400 - - < 200 < 200 < 200 < 300 
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