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Abstract: Gas separation, the act of sequestering one or more gasses from a mixture of gasses,
has vital importance to many areas of society. Important separations include isolating CO, from
combustion sources, purifying O, from air for medical purposes, or separating short-chain
hydrocarbons from each other for chemical feedstocks. Recently, | and coworkers have shown
that aluminum formate [AI(HCOO)s;, ALF] is an inexpensive material capable of excellent CO;
adsorption and outstanding CO/N; selectivity at elevated temperatures (323 Kelvin). The work
illustrated that ALF presents one of the most promising materials for tackling the megascale
problem of CO; capture from fossil-fuel exhaust streams given its high performance above room
temperature and aggressively low cost. However, our continued work on this material has
uncovered that ALF is capable of much more than just CO, capture. The talk will discuss how
ALF facilitates difficult gas separations/adsorptions with great efficiency and will discuss how the
structure-property relationships of ALF are uniquely suited to these commercially and industrially
relevant adsorption processes. The findings are supported by X-ray and neutron powder
diffraction, gas-isotherms, gas breakthrough, Fourier-transform infrared spectroscopy, and
thermogravimetric analysis. The variable temperature in-situ gas dosing X-ray and neutron
powder diffraction experiments proved vital to understanding how the material interacts with the
gasses of interest.
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