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Calcium phosphates (CPs) are a family of materials widely used in biomedical applications and especially bone regeneration due to their structural and compositional similarity to natural bone [1]. The compositional and structural variety of CPs leads to their different physicochemical, mechanical and biological properties, which allows the application of these materials in medicine in various forms from cements to ceramics and coatings [2]. 

While some CPs can be prepared directly by precipitation from aqueous solution, some phases can only be obtained by employing thermal treatment. Conventionally, for thermally induced synthesis, Ca and P salts are thoroughly mixed and annealed at an appropriate temperature. This approach is commonly applied for the preparation of CP phases such as calcium hydroxyapatite (HA, Ca10(PO4)6(OH)2), tricalcium phosphate (TCP, Ca3(PO4)2) or calcium pyrophosphate (CPP, Ca2P2O7). It should be underlined that the Ca/P ratio in starting materials and final products is expected to be identical and precursors are used in strictly stoichiometric ratios. It is generally assumed that only the structural components such as H+, OH− , H2O, and CO32− are removed during annealing in the form of volatile species.
Another way to obtain some CPs considers the thermal conversion of less stable phases. For instance, calcium-deficient hydroxyapatite (Ca/P ratio 1.5:1) is commonly used for the preparation of β-TCP. Thermal treatment at higher temperature allows the α-TCP polymorph to be synthesized as well. Depending on the annealing temperature, amorphous CP (Ca/P ratio 1.5:1) can be converted to both TCP polymorphs, moreover, it is a suitable precursor for the preparation of low-temperature metastable α‑TCP. Additionally, phase transformations in CPs can occur in aqueous medium, where the presence of other ions and medium pH are the most important factors. Overall, the phase transformations in CPs highly depend on the origin of starting material, the presence of impurities and processing conditions.
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