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Pioneer plant driven primary mineral weathering
and secondary mineral formation in Fe ore tailings
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Eco-engineering tailings into soil-like substrates is an emerging technology to rehabilitate the tailings land-
scapes. Pioneer plants play an important role in mineral weathering and secondary mineral formation, which
are pre-requisites for aggregate formation and pedogenesis in the tailings. The present study aimed to char-
acterise the direct role of pioneer plant roots in tailing mineral weathering and secondary mineral formation
in a compartmented cultivation system [1]. It was found that root activities accelerated the weathering of Fe
bearing primary minerals (e.g., biotite) via Fe(II) oxidation coupled with Fe(III) and Si dissolution. Numerous
nanosized Fe-Si rich amorphous minerals and vermiculite were neo-formed in the tailings subject to rhizo-
sphere activities, as revealed by various micro-spectroscopic analysis. The Fe-Si rich secondary amorphous
minerals may have resulted from co-precipitation of dissolved Fe(III) and Si onmineral surfaces under alkaline
and circumneutral pH conditions. The roots of Gramineae plant Sorghum spp. developed most extensively
in the tailings, leading to more efficient mineral weathering and secondary mineral formation than Halo-
phyte plant Atriplex amnicola and Leguminous plant Acacia chisholmii. Overall, the study has unravelled the
pioneer plant role in tailing mineral (biotite dominant) weathering and secondary Fe-Si mineral formation.
These findings also indicate that tolerant pioneer plants may act as integral components in designing the eco-
engineering processes for soil formation in Fe ore tailings.
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