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Title: Metal Energy Carriers: Renewable Fuels of the Future 

 

Abstract 

Metals have superior energy density compared to fossil fuels and hydrogen. Therefore, metal 
powders have gained interest as fuel material for energy storage. The main benefits of metal 
fuels are the absence of CO2 emissions during combustion and the potential to be restorted in 
existing solid fueled power plants and transportation infrastructure. During combustion of the 
metal powders, metal oxides are formed. These metal oxide particles are captured and reduced 
back to the original metallic powders with energy from renewable sources, to close the metal 
energy cycle. Iron is one of the most attractive metal energy carriers, as 1) iron combusts 
heterogeneously in air at atmospheric pressure which results in relatively large iron oxide 
particles that are easily captured and 2) the iron oxides can be regenerated to metallic iron using 
green hydrogen. This novel energy carrier benefits from the possibility of using existing 
technology redesigned for this new application. Still, iron combustion, reduction and the 
consequences for the system design are far from understood. Much research is required to 
increase the technological readiness level for practical application of metal energy carriers. For 
fundamental understanding of the combustion, numerical and experimental studies are 
conducted on the combustion. In this presentation, main results of important underlying 
fundamental studies on combustion are presented. 
 


