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While processing reactor graphite waste in Al–TiO2–C system by use of exothermic reaction  3C + 4Al + 3TiO2 = 3TiC + 2Al2O3  it is important to prevent emission of biologically dangerous long-living isotope of carbon 14C in atmosphere. However, as a result of the reaction, along with thermally and chemically stable titanium carbide, which chemically binds carbon 14C, formation both of carbon oxide and dioxide is possible [1,2]. In this connection an investigation of Al–TiO2–C system is performed in the present work to define the conditions for the excluding or minimizing of gas phase release. 
A method of thermodynamic simulation of reactions in the C–Al–TiO2 system was implemented using TERRA software [3]. It was shown that carbon dioxide content in gas phase is always several orders less than carbon oxide content. At the stoichiometric or lesser graphite content in the starting mixture the CO release is negligible. With increasing above stoichiometric graphite content, the CO release increases sharply and remains practically constant (see Figure).
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Figure – CO and CO2 contents in the gas phase of reacting C–Al–TiO2 system vs graphite content in the source mixture
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