THERMALLY INDUCED FORMATION OF PARAMAGNETIC ION-RADICALS IN ORGANIC CONSTITUENT OF FOSSILIZED BONE remains 
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Application of electron spin resonance (ESR) is promising for studying organic substance of fossilized bone and tooth remains – revelation of its nature and estimation of material’s degree of conversion, in particular various fossilization conditions.  In order to do this paramagnetic properties of vole and lemming bone remains from different age locations of Urals (totally 11 samples) were studied after heat treatment in air at temperatures 100 - 800oC. ESR spectra obtained by ESR 70/DX radio spectrometer. 
For the first time ESR-signal provided by ion-radicals induced by thermo-chemical transformations of organic constituent is discovered in modern and ancient bone (tooth) tissues. Ion-radical line shape and width parameters are analyzed; their age variations are examined. Temperature effects of formation-destruction processes of organic constituent ion-radicals were investigated in the presence of air oxygen which defines rearrangement of its chemical bonds and carbon matrix oxidation.  
A method of investigation of bone tissue organic constituent thermo-chemical transformations is proposed; it comprises thermo-chemical radicals (Rtc) concentration measurements during isochronous heat treatment of sample and determination its kinetic characteristics. Such method doesn’t require special organic pre-concentration procedures and offers additional information about its properties. 
Developed method applied to regularities investigation of thermal formation and destruction of Rtc radical in bone remains depending on age and conversion degree of organic constituent. It was indicated that upon age increasing of fossilized bones thermo-chemical “efficiency” of ion-radical Rtc formation increases; it appears upon even weak heat treatment. Upon age decreasing most efficient Rtc formation processes shift to higher temperature range.
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