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Approaches and tools of crystal engineering is developed to allow employing the knowledge of 
intermolecular interaction preferences to predict crystal structure formation and therefore 
crystal properties. For example, solid solutions, for which the component ratios can be varied in 
continuum [1]. Along with the composition, also properties of solid solutions are modulated. 
Therefore, they hold a potential for tuning molecular crystal material properties in a smooth 
fashion. The question, however, is whether the response of a wanted property is sensitive enough 
to the varying component ratio. The properties may include solid-state luminescence and 
phosphorescence properties [2].  

 
Fig 1. Molecular structures of thioxanthone halogenated derivatives 

In this study we explored the solid solution formation between thioxanthone halogenated 
derivatives (Fig 1., TX-R, R = Cl, F, Br, I). The compounds have been selected based on reported 
room-temperature solid-state luminescence phenomena [3] and chemically similar structures, in 
which the different atom (R) may not significantly affect the dominant intermolecular 
interactions. Solid solutions have been identified and characterized using powder X-ray 
diffraction and thermal methods of analysis. Their composition limits are summarized in 
respective two component phase diagrams. Photoluminescence spectra of all crystalline phases 
in powder form were recorded to see how they change with respect to those of the pure 
substances known from the literature [3]. As a result, this confirmed that fine-tuning solid state 
luminescence properties of molecular crystals can be modulated via solid solution formation. 
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