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This study investigates small molecule adsorption in the AI(HCOO)s MOF using DFT calculations and
experimental XRD. Comparing simulated and experimental XRD patterns revealed that a unit cell
with five CO2 and two H20 molecules best reproduces the data, identifying the CO:z positions.
Furthermore, simulations of a Ni2*-doped model showed that intercalated H2O protonates for charge
compensation. The resulting H30* ions form hydrogen bonds with the framework, causing significant
positional disorder. This computational model is strongly supported by the unusually large atomic

displacement parameter of water oxygen observed experimentally.
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1. Computationally simulated XRD patterns of
AI(HCOO)s incorporating various numbers of
guest molecules, compared with the experimental

pattern.
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