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Selectivity of ion exchangers is an important topic in adsorption science
owing to its specific application in resource recovery and environmental remediation. In this study,
the cation exchange property of the submillimeter sized five-coordinate K2Ti205 (KTO) crystals is
demonstrated. Liquid exfoliation is a scalable and effective technique for preparing two-dimensional

materials but suffers from several issues, including low yields and lack of control over the
lateral size of the nanosheets. Herein, we report the flux-evaporation-assisted growth of
millimeter-sized KTO single crystals and their liquid-phase hydrothermal exfoliation to form
nanosheet colloids in water. X-ray absorption near edge structure (XANES) measurements of the KTO
nanosheet colloid provide evidence that the KTO crﬁstals undergo partial hydrolysis in water to
generate hydroxyl groups on the surface, which weaken the interactions between the anionic
frameworks and interlayer cations and accelerate exfoliation.
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