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Determining the structure and distribution of non-crystalline phases in complex multi-phase materials is important 
for understanding novel nanostructured materials such as recently developed glassy MOF composites [1]. Spatially 
resolved pair distribution function (PDF) analysis, based on scanning electron diffraction (SED) data, provides a 
route to meet this need [2] as we demonstrate here in application to a glassy ZIF-62: glassy-60NaPO3-40AlF3 
composite.  Both materials are highly sensitive to electron radiation and it was therefore necessary to perform 
low-dose (~10 e/Å2) SED experiments, which were enabled using a counting type direct electron detector. The low-
dose SED data has an expected low signal-to-noise ratio and we show that independent component analysis (ICA) 
can be applied to such data to learn physically interpretable PDFs corresponding to the two phases, without the 
use of prior knowledge. The learnt PDFs are compared with PDFs determined after binning data within phase pure 
regions to confirm their validity and the spatial localisation determined by ICA is correlated with compositional 
maps obtained using X-ray energy dispersive spectroscopy (EDS). This analysis shows that ICA combined with low-
dose SED can achieve reliable spatially resolved PDF analysis on the nanoscale in beam sensitive materials. 
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