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Abstract: Efficient treatment of wastewater such as industrial and nuclear
waste effluents is one of the major concerns for countries all over the world.
The design of an efficient and cost-effective adsorbent of toxic ions is of great
interest to the scientific community. Metal sulfide is a remarkable class of
materials that can lay out highly ordered crystalline and disordered amorphous
solids with diverse structural features. Among these, the crystalline materials
with molecular anionic features or open frameworks three- and two-
dimensional structures display a rich abundance of sulfide that are exposed on
building units. Similar exposure of sulfides is also observed in the meso to
microporous amorphous metal sulfides. An integrated feature of the building
motifs, surface-exposed basic frameworks and the strong Lewis acid-base
interactions of the soft polarizable Lewis basic sulfides and Lewis acidic metal
ions synergistically display an exceptional efficiency, selectivity, sorption
kinetics for soft or relatively soft metal ions. Here, this research talk will focus
on the rational design and the synthesis of metal sulfides with targeted
sorption properties, structural features, and their applications in the
sequestrations of chemically soft heavy metal and radioactive ions, as well as
toxic gaseous species.
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