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Steelmaking causes 8% of all global greenhouse gas emissions, qualify-
ing it as biggest single cause of global warming, due to the use of fossil
carbon as reductant [1,2]. Mitigation strategies pursue the replace-
ment of fossil carbon carriers by sustainably produced hydrogen and /
or electrons. We presents progress in understanding the mechanisms
of hydrogen-based direct reduction and plasma reduction of iron ox-
ides and explain how metallization and kinetics depend on mass trans-
port kinetics, nucleation and growth phenomena, chemical and stress

partitioning, oxide chemistry and microstructure, porosity, plasticity,
damage and fracture effects associated with the phase transformation
phenomena occurring during reduction [3,4].
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