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Abstract 
Statement of the Problem: Synthesis of novel advanced ceramics with unique physical and mechanical properties, in particular high-temperature materials for metallurgy is an urgent task. The aim of this study was to investigate the possibility of synthesis of advanced ceramics using preceramic polymer as silicone matrix. As result oxide-graphite ceramic refractory nanomaterials were synthesized. Nano-sized oxide particles, such as γ-Al2O3 contrary to micro-sized ones, have a distinctive character in that they are capable of reacting directly with the ceramic residue deriving from the heat treatment of a preceramic polymer, either in inert atmosphere or in air upon transformation of Si-based polymers into pure silica. Silicones SILRES® H44 (WACKER), Al2O3 (nano, Puralox, γ - modification), Mg(OH)2, graphite concentrate (Uzbekistan) have been used for the synthesis of oxide-graphite ceramics,  applicable in melting and casting of non-ferrous and precious metals. Samples annealing was performed in nitrogen and air at 1550°C/1 hour in a tubular furnace. The mineralogical composition of synthesized materials was set by using XRD. Oxide-graphite refractory’s composition was aluminum oxynitride -34, corundum - 60 and graphite – 6 (in wt. %). The presence of aluminum oxide nitride and corundum enhances the mechanical and thermal properties of ceramic materials. The compositions of the samples synthesized in the air consist in wt. %: corundum - 60 and Al2SiO5 - 34. The modulus of elasticity and the mechanical strength was measured by dynamic nondestructive resonance. The density of graphite-corundum material were in the range of 2195-2610 kg/m3, water absorption- 10,489-17,779 %, the bending strength - 61-75 MPa, Young's modulus - 89-107 GPa, refractoriness - more than 1,800oC. Slag resistance of ceramic composites was tested to the metallurgical slag of Almalyk Mining Metallurgical Complex for 1 hour at 1450 oC. Visual investigation and SEM analysis showed that the samples were not destroyed (Fig. 1). 
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