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Context: Iron & Steel, and hydrogen

• Iron production is CO2 intensive
‘hard to decarbonise’
• Hydrogen economy and global market
(opportunities for exporting green 
commodities)



Potential future markets



Renewable potential



Hydrogen based iron production

Vogl. et al 2018

For 1 tonne iron – need 
roughly 51kg Hydrogen
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Costs…

IEA future of hydrogen, 2019



Operations – producing 1Mt steel pa
Capacity

Annual 
utilisation

Direct Reduction 
furnace: 1.11 Mt 90%
Electrolyser 0.80 GW 35%

Solar PV: 1.40 GW 26%
H2 Storage 76.667 tonnes H2

iron storage 0.002 Mt
Battery 4hr - GW

Oversize electrolyser and PV 
to accommodate for winter 
period – means curtailment 
in summer (opportunities).



Cost competitive…
…almost



South African I&S in low carbon future…



More…
Technical…
• PEM electrolysers offer grid renewables curtailment opportunities
• Once grid is decarbonised – sizing of components can be smaller
• Global push for hydrogen – electrolyser costs to go the way that RE did?

Markets…
• Oxygen and hydrogen local economies and industrial uses
• Export green commodities to EU or rest of world
• Exports to help pay for declining coal, and ICE car sales in decarbonised 

world
THANKS!


