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The studies of physical and chemical properties of urinary stones are important to understand their formation. For the identification of the mineral chemical composition, some analytical techniques were applied, such as X-ray diffraction and infrared spectroscopy. We obtained 170 kidney stones from patients of the Omsk region (Russia) aged between 20-70 year after open surgery and shock-wave lithotripsy during the period 1999-2003. The X-ray diffraction and infrared spectroscopy methods permitted to establish that 22.5% calculi corresponded to calcium oxalate (calcium oxalate monohydrate, calcium oxalate dehydrate), 9.7% to calcium phosphate (hydroxyapatite, struvite, brushite), 6.7% to uric acid calculi, 47.3 % to calcium oxalate/phosphate mixed calculi and 10.8% to calcium oxalate/uric acid mixed calculi. 

The development of thermodynamic and mathematical models of crystallization of some urinary stones constituents is one of the methods to study and understand the nature of these processes. The thermodynamic model of crystallization was built based on data about quantitative and qualitative composition of urine and physicochemical properties of crystallization phase. Special attention on solubility of substances was considered to condition of formation crystals in urinary system: pH, temperature and ionic strength of urine. 
On the base of thermodynamic calculated degree of saturation (Ω) of each mineral phase, which can crystallize in urine, it was established, that in a hypothetical solution which mineral composition is similar to composition urine of healthy man, the formation of some crystal substances is possible such as: calcium oxalate, hydroxyapatite, struvite, vitlokit and uric acid. The formation of such crystals, as calcium and magnesium carbonate and calcium sulphate is impossible. Based on thermodynamic model we can point out that solution рН is one of the most important factors which influence the crystallization process. Therefore we determined the ranges of urine’s pH to form each mineral phase of urinary stone: calcium oxalate was formed in all researched range рН=4.5-8.0 (wide range рН confirms high percent calcium oxalate of stones in many world regions); hydroxyapatite (рН=5.5-8.0); uric acid (рН = 4.5 - 5.0); vitlokit (рН = 6.0 - 8.0); struvite (рН > 7.0). 

On the base of results of thermodynamic calculation we can point out that theoretical model data is confirmed with experimentally established-structure urinary stones.

