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Chemical Cycles of five elements for carbon-neutral production of iron and
chemicals
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This study proposed and experimentally proven the concept of a novel
ironmaking process with coproduction of syngas, hydrogen and nano-fibrous carbon (NFC), which
consists of (1) dissolution of iron ore (or steel waste) into HCI aq., (2) Separation and recovery
of iron as high purity FeCl3, (3) its mixing with biomass and pelletization, (4) heating of pellet
to 800° C (complete recovery of chlorine as HCl and preparation of metallic-Fe/C composite, (5)
methane decomposition to hydrogen NFC over the composite and NFC recovery, and (6) steam
gasification of the composite to produce Fe-rich carbon (direct feedstock of ironmaking) and syngas.
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