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Powder X-Ray Diffraction (PXRD) is a powerful technique for determining the crystal structures of micro- and nano-
crystalline compounds, despite the inherent challenges that often complicate data interpretation. Common issues include peak
overlap, background contribution, preferred orientation, limited experimental resolution, and reduced data quality. These last
two problems, in particular, hinder the structure solution of organic compounds.

However, recent advancements in methodologies, computational techniques, and instrumentation have greatly expanded the
range of complex structures that can now be solved using PXRD. Reciprocal-space methods [1], such as Direct Methods, and
real-space techniques [2] like Simulated Annealing are widely applied—either independently or in combination—Ileading to
frequent successes. These approaches are further enhanced by advanced computational and graphical tools designed to
overcome specific challenges in structure determination. For instance, parallel computing has significantly improved the
efficiency of Simulated Annealing, reducing execution times and enhancing performance, particularly in cases with a high
number of degrees of freedom.

Among the various software tools developed for structure determination from PXRD data [3], EXPO [4] stands out for its
comprehensive and versatile capabilities. It guides users through the entire structure solution process, from determining cell
parameters and space groups to performing Rietveld refinement. EXPO seamlessly integrates both Direct Methods and
Simulated Annealing and provides the flexibility of automated operations or customizable, non-standard strategies as needed.

This presentation will outline the core principles of structure determination from powder diffraction data, with a focus on its
application to complex organic compounds [5]. Specific challenges and corresponding solution strategies will be discussed,
demonstrating the effectiveness of modern computational approaches in overcoming the limitations of PXRD.
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