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This work achieved the sustainable utilization of an As-bearing gypsum (ABG) and

mitigated the contamination of an As/F-bearing red mud (RM).

ABG is one of the biggest hazardous solid waste in the metallurgical industry. In this
work, two newly and effective reclamation methods were proposed to recycle the waste and
hazardous ABG as applicable bassanite/anhydrite or safe soil conditioner. Firstly, the
overmuch arsenic in ABG was removed to below 150 mg/kg (Japan standard value) using
acid extraction. Then the acid-treated ABG sludges were disposed by CaO-As immobilization
with heating operation and Fe (II)-As stabilization, respectively. The final products satisfied
the requirements set by Japan government with arsenic leaching < 10 pg/L. Moreover, the
heating influence on CaO-As stabilization involving its stability and the formation of svabite
were investigated. Some issues about the possible influence factors regarding Fe-ABG
stabilization including the destabilizing effects of acid treatment were also examined.

RM is a high-alkaline solid waste producing in the aluminum industry. In this work, an
As/F-bearing RM was stabilized safely and possible negative factors regarding its further
recycle were investigated. Through pH adjustment using HCI and Fe/Al reagents, it was found
that the fixation of As/F in RM was pH-dependent. In weakly acid pH, the As/F adsorption
on the oxides/hydroxides Fe/Al (main RM composition) was greatly enhanced. Moreover,
with addition of free Fe** and Al**, the formation of insoluble As-Fe/Al and F-Fe/AL

compounds (complexes) also benefited, resulting in the less As/F leaching. The As/F leaching

from treated-RM (pH 5-8) satisfied the environmental criteria (< 10 ug/L; < 0.8 mg/L mg/L)
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set by Japan government and WHO. And to investigate the feasible recycle ways for this
stabilized RM, the addition influence of some ameliorants (bassanite, cement, coal ash and

rubble powder) and thermal treatment were also examined.
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