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Radiation methods represent powerful tool for synthesis of various inorganic materials. 

Study of solid particles formation from solutions in the field of UV or ionizing radiation 

is one of the very promising and long term pursued trends in photochemistry and 

radiation chemistry. The motivation may be various, either preparation of new materials 

or removal of hazardous contaminants (e.g. heavy metals) from wastewater.

This work deals with preparation of some metal oxides, synthetic garnets and spinel 

structures via irradiation of aqueous solutions containing precursors, i.e. soluble metal 

salts, radical scavengers and/or macromolecular stabilizers. Namely, results on radiation 

induced preparation of nickel, zinc, yttrium and aluminium oxides are summarized, as 

well as zinc peroxide, yttrium / lutetium - aluminium garnets and cobalt(II) aluminate. 

60Co irradiator, linear electron accelerator, medium pressure UV lamp and solid state 

laser were used as the sources of radiation. Aside from preparation, various physico

chemical and structural properties of compounds prepared were also studied.

All used modifications of radiation method are rather convenient and simple, and yield 

(nano)powder materials with interesting characteristics. Prepared materials generally 

have high chemical purity, high specific surface area and narrow distribution of 

particles size (ranging in tens of nm). Generally, all types of irradiation result in 

materials with comparable properties and structural characteristics; but in the case of 

synthetic garnets and spinels, preparation using UV-radiation seems to be the most 

convenient for their preparation.

Among compounds discussed, only zinc oxide and zinc peroxide were prepared directly 

via irradiation. For preparation of other crystalline compounds, additional heat 

treatment (at low temperature) of amorphous solid phase formed under irradiation was 
necessary.


