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Metal-organic frameworks are a class of porous materials with attractive features for
applications such as gas storage, gas separations, sensing and catalysis. As these
frameworks are crystalline, X-ray crystallography is a key analytical technique and is often
employed to examine structure-property relationships in such materials. /n situ X-ray
crystallography expands upon this powerful technique by allowing these materials to be
probed under a variety of temperatures, pressures and atmospheres, yielding structural
information crucial in elucidating sorbate-sorbent interactions and the mechanism of gas
binding. Recently, we have synthesized several frameworks which bind gases through
reactivity at metal centers by mechanisms such as electron transfer and cooperative
chemisorptive insertion. We have studied these materials using in situ powder x-ray
diffraction, demonstrating the versatility and efficacy of this technique in the characterization
of porous materials.
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