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Nowadays, in the era of expanding nuclear energy, main controversy raises the problem of 
security of nuclear power plants and storage radioactive waste. Energy from nuclear power 
plants should be considered safe, without aggravating the environment. To meet this 
requirement is necessary to find solutions to enable the transformation of dangerous 
radioactive waste to such a form that they can be safely stored. The solution to this problem 
may be Synroc type materials which were developed by A.E. Ringwood [1]. Synroc is a kind 
of particular "synthetic rock" created for the safe storage of radioactive waste. It's an 
advanced ceramic comprising geochemically stable natural titanate minerals which occur 
naturally in the earth's crust. These materials allow to incorporate into their crystal structures 
almost all of the elements present in high-level radioactive waste. Synroc can take many 
forms which depend on the type and form of waste. In the original form Synroc contains in its 
structure hollandite (BaAl2Ti6O16) zirconolite (CaZrTi2O7) and perovskite (CaTiO3). 
Perovskite and zirconolite in their structure immobilize long-lived actinides such as 
plutonium (Pu), perovskite immobilize mainly strontium (Sr) and barium (Ba). Hollandite is 
mainly used for incorporation of cesium (Cs), potassium (K), rubidium (Rb) and barium (Ba). 
Often to the composition of Synroc is added rutile (TiO2) for increased resistance to leaching. 
The most common method of production of Synroc is synthesis of compounds of titanium in 
solid-phase. Into obtained matrixes, there are added radioactive waste elements. After that, 
material is pressed and sintered. An alternative solution synthesis of the various phases 
Synroc seems to be a sol-gel method. It allows the direct incorporation into the mineral 
structure of radioactive elements during its formation. Obtained a homogeneous distribution 
of the components, reduce the sintering temperature and increases resistance to leaching of 
radioactive elements. In Institute of Nuclear Chemistry and Technology original, patented 
methods of the sol-gel are used to synthesis Synroc materials with built-in structure surrogates 
of radioactive elements. 
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