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EPR study of depolymerization processes of C60

polymerized phases 
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The monomer, tetragonal (T) and rhombohedral (R) polymerized phases of 

C60 have been studied by the EPR method under increase of temperature from 

295K up to 650K, that is, from temperatures below to above the limits of 

thermal stability of the polymerized phases. Previous EPR study of the T and R 

phases in the temperature range of 77–295K [1] allowed identifying two 

(doublet and triplet) types of paramagnetic centers (PC) in these materials. The 

behavior of these paramagnetic centers during thermal depolymerization of 

high-pressure polymerized C60 phases have been analyzed and compared with 

the behavior of PC of the monomer C60 phase at the same conditions. 

Comparative analysis of PC in the initial and treated samples after high 

temperature treatment has been made within 77–295 K temperature range.  

EPR measurements have been realized in air and in a vacuum. Several 

stages of destruction of the polymerized phases can be separated according to 

EPR data for T and R polymeric phases under both conditions. These stages are 

qualitatively similar for two polymeric phases under the same conditions, but 

their quantitative parameters are different. The presence of the air significantly 

changes the behaviour of PC at T  530K. Complete destruction of the triplet PC 

in the T and R phases is observed at T  500K.

EPR study of the monomer C60 phase shows the appearance of a new triplet 

PC in the temperature range 580–650K. This triplet PC is rather different from 

the triplet PC observed in T and R polymeric phases.
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