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Graphical abstract

Highlights

e Acid leaching of Fe-rich clays causes the transformation of structural Fe.

o  Well crystallized Fe(lll) oxides maintain their original structures.

e Amorphous Fe(lll) phases are transformed to ion-exchangeable Fe* ions.

e Acid leaching increased sorption selectivity of Fe-rich clays for As/Sb oxyanions.

e Acid treatment of Fe-rich clays suggests new perspectives in anionactive sorbents.

ABSTRACT

Iron impurities in clays degrade the quality in many aspects, but available Fe oxides can
significantly improve adsorption affinity of clays to anionic particles. Two natural Fe-rich clays
(kaolin and bentonite) were treated in 0.5 M HCI (pH = 1.1) and 0.15 M (COOH)2 (pH = 1.2),
and then used to adsorb AsV/ShY oxyanions from model solutions. After acid leaching, the

equilibrium sorption capacities (Qmax) increased from 2.3 x 10 to 39.2 x 102 mmol g* for AsV
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