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Understanding mechanisms responsible for

ion selectivity (contact: JB Parise,
john.parise@sunysb.edu; collaborating
institutions Stony Brook/TA&M/Penn

State). Combining information from time-
resolved X-ray and neutron scattering with
theoretical calculations, reveals the
dynamics and subtle interplay between
framework, exchangeable cations and
water in CST, an ion exchanger with
remarkable selectivity for 137Cs
radionuclide. Rather than a simple ion
displacement reaction, selective exchange
is mediated through repulsive interactions
between water and an intermediate cesium
site in the channels (green arrow), which
in turn repels a hydrogen "lever " (pink
arrow). These repulsive interactions
induce a conformational rearrangement
that unlocks the preferred Cs-site and
increases capacity. This transition is
"captured" in energy minimizations (right)
that complement the scattering data.




