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The aim of this work is to development of compositions and technological parameters for the production of calcium phosphate ceramics with Al2O3 additives obtained by solution combustion synthesis (SCS), to establish the relationship between physicochemical properties of the synthesized materials, their structure and composition of initial mixture.
The synthesis of hydroxyapatite was conducted using calcium nitrate tetrahydrate Ca(NO3)2·4H2O (chemically pure grade, GOST 4142); ammonium hydrogen phosphate (NH4)2HPO4 (grade A, GOST 8515); ammonium hydroxide NH4OH (25 % NH3 in H2O, ultrapure grade, GOST 24147) and distilled water according to the following equation:
Ca(NO3)2 +  6(NH4)2HPO4 + 8NH4OH ( Ca10(PO4)6(OH)2 + 20NH4NO3 + 6H2O.
Particle size of synthesized powder was between 0.05–50 μm (Analysette 22, Germany), X-ray phase analysis (diffractometer DRON-2, Russia) indicated hydroxyapatite. 

Aluminium oxide were obtained by solution combustion synthesis (SCS). The following materials were used: aluminum nitrate ninehydrate Al(NO3)3·9H2O (analytical grade, GOST 3757), urea CH4N2O (analytical grade, GOST 6691). Fuel / oxidizer ratios (φ) – 0.75–1.75. All powders formed during the combustion had foam-like microstructure (JSM-5610 LV scanning electron microscope with an EXS JED-2201 JEOL chemical analysis system, Japan). The X-ray phase analysis showed that the sample had corundum phase α-Al2O3. 

The prepared powders of Ca10(PO4)6(OH)2 and Al2O3 were mixed in ratio of  5 : 1 – 20 : 1 respectively and moistened. The samples were prepared with the use of 3D printing technology.  After drying at 80 °C it was fired at 1200 °С. Average physical and chemical properties of the calcium phosphate ceramics are shown in Table.
Table. Average physico-chemical properties of the calcium phosphate ceramics
	Physico-chemical properties
	Hydroxyapatite ceramics
	Hydroxyapatite ceramics with corundum additives synthesized by  SCS

	Water absorption, %
	10.4
	8.4–43.5

	Apparent porosity, %
	27.0
	30.4–42.3

	Bulk density, kg/m3 
	2593
	1252–2424

	Compressive strength, MPa
	1.9
	2.0–26.1


XRD study revealed that crystalline phases were represented by hydroxyapatite, tricalcium phosphate β-Ca3(PO4)2 and corundum phase. The pore size was approximately 3–150 μm (Figure).
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Figure – SEM micrographs of hydroxyapatite ceramics with corundum additives synthesized by SCS
The obtained porous material seem to be a promising bone substitution material.
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