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Immobilization of arsenic using acidophilic, iron-oxidizing archaeon
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Scorodite (FeAs048#8226;2H20) is a thermodynamically stable mineral with advantage
s as an arsenic disposal compound. With an aim to immobilize highly toxic As(l11) contained in the copper
refinery process solution, eventuallg in the form of crystalline scorodite, the use of thermo-acidophilic
iron-oxidizing archaeon, Acidianus brierleyi, was investigated. Microbial growth on yeast extract was imp
lied to facilitate As(l11) oxidation by Fe(l11) on cell surface. When the initial Fe(11)/As(11l) ratio was
set at 1.4 in the presence of yeast extract, both ions were readily oxidized and 86-100% of As was precip
itated as crystalline scorodite. The molar ratio of microbially-oxidized Fe(ll) and As(llla was an importa
nt factor to determine the type of the secondary mineral formed. This study demonstrates the applicability
of an one-step bioprocess which enables treatment of As(l11)-bearing copper refinery process solution by
producing biogenic crystalline scorodite.
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