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 This experiment synthesized zinc tin chalcogenide gels and aerogels from anionic 
chalcogenide clusters and their linking metal ions. Porous zinc tin sulfide aerogel materials were 
constructed by metathesis reactions between Zn(acac)2·H2O and tetrahedral thiostannate cluster 
salts containing discrete [SnS4]

4-, [Sn2S6]
4-, and [Sn4S10]

4- units. Combined with previous studies, 
these results suggest metathesis chemistry is indeed a general pathway for creating wide varieties 
of porous, semiconducting aerogels. Since silica aerogels have the benefit of decades long 
research, doping and surface modifications similar to those possible for silica at the pre- and 
post-gelation stage could be envisioned in these new zinc chalcogenide frameworks. Nanoporous 
tin sulfides made by Ozin et al. show unique thermochemical properties and band gap sensitivity 
to guest molecule adsorption. Also R-SnS-n-type materials (R represents occluded organic 
cations) show unique sensing properties toward guest molecules through a response in drastic 
electrical property change. The zinc chalcogels could add to these properties through their very 
high surface areas, which could enable facile incorporation of a variety of guest species into their 
structures. Finally, the solution-based gelation and aerogel formation processes should allow for 
the deposition of cast films for a variety of experiments and uses including sensing, gas 
absorption, chemical remediation and separation, catalysis, supercapacitors, and solid-state 
devices. 
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Assembly of Zn/Sn2S6 (ZTS-cg2) chalcogel formation by metathesis route. The Zn/Sn2S6 
chalcogels have broad surface areas of 500 m2/g and are highly porous. Their random networks 
scatter X-rays and electron diffusely. They are excellent selective absorbents for heavy metal 
capture (e.g. Hg, Cd, Pb) and they are also selective for electron-poor conjugated organic 
molecules. 
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