Formation mechanism of metal oxido clusters: A complex modelling study using PDF and SAXS
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1: Introduction

Metal oxides of bismuth and its oxido clusters in solution have attracted much attention with potential applications ranging from antibacterial agents to photocatalysis.[1]
However, the chemical processes involved in the cluster formation are not well understood: While the molecular structures of various clusters have been solved by single crystal
diffraction, it is much more challenging to study structures of such clusters directly in solution.

Bismuth oxido clusters exist in a range of sizes, most of them built up by simple or edge-sharing octahedral {Bi O, } units[2]. Here, we use in situ X-ray total scattering with PDF
analysis to study the formation of a {Bi;;0,:} cluster starting from [Bi,O;(OH);(NO,):]-(H,0); crystals dissolved in DMSO.[3]
The PDF analysis gives unique insight into the structural rearrangements on the atomic scale. By combining with Small Angle X-ray Scattering, SAXS, we furthermore investigate
the size, morphology and size dispersion of the clusters taking place in the process. The two techniques complement each other, allowing us to follow the cluster chemistry as it
takes place.
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