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On the Reactivity of Ammonia in Metal-Organic Frameworks
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The reactivity of H20 vapor in metal organic frameworks (MOFs) was first
studied with Pt nanocrystals (NCs) through the water gas shift (WGS) reaction. A water-stable MOF,
Ui0-66, serves as a highly effective support material for the WGS reaction compared with Zr02. The
origin of the high catalytic performance was investigated using in situ IR spectroscopy. Besides,
the ligand functionalization of Ui0-66 significantly affected the catalytic performance of the WGS
reaction. The introduction of a Br group lowered the reactivity of Pt@UiO-66 by nearly half,
whereas the substitution of Br with a Me2 group triply enhanced the activity. The origin of the
enhanced catalytic activity was found to be the change iIn H20 activity in the Ui0-66 pores by the
ligand functionalization, which was investigated using H20 sorption, solid-state NMR, X-ray
photoelectron spectroscopy, and in situ IR measurements. This work opens a new prospect to develop
MOFs as a platform to activate H20.
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