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PYROGOV B.I., TRUNIN . . KHOLOSHYN I.V. Some features of the crystal chemis-
try of apatite from Kovdor deposit. 

Summary. The results of the study of the ESR spectra and thermoluminescence curves of the apatite 

from baddeleyite-apatite-magnetite ores of Kovdor deposits were used to estimate the crystal chemical 

heterogeneity of the mineral. The deposit is located in the southwestern part of the Kola Peninsula with-

in the rock mass of ultrabasic, alkaline rocks and carbonatites of the same name. The presence of apa-

tite in the general technological scheme of complex ores processing specifies the relevance of studying 

the entire spectrum of its typomorphic characteristics. 

Studies, that were completed earlier, allowed the authors to identify four main varieties of apatite 

which form a single evolutionary spatiotemporal sequence. 

Absorption bands of paramagnetic centers F–-O–-F– (g┴ = 2.054), OH–-O– (g┴ = 2.003), CO3
3– (g┴ = 

2.009), sometimes SiO3
– (g┴ = 2.009) are specific for a typical ESR spectrum of the apatite from Kov-

dor deposits. Their generating is connected with the development of the relevant isomorphic replace-

ments in the structure of the mineral. The absorption line of the radical ion F–-O–-F– was the most in-

formative, its intensity revealed sensitivity to the variety of apatite mineralization. It allowed determin-

ing peculiarities of its spatial variability within the deposit. The lowest intensity of this line is charac-

teristic of the apatite from the peripheral part of the deposit where apatite-forsterite low-iron ores are 

common, as well as of the apatite from carbonatite core of the deposits. The greatest intensity of this 

apatite line is noticed for apatite-magnetite-forsterite and forsterite-magnetite ores occupying an inter-

mediate position in the structure of the ore complex. 

Thermoluminescence curve parameters have also been attributed to the typomorphic characteristics 

of the apatite. Their use allows clear identification of the morphological and constitutional variety of 

the mineral. The apatite from silicate-containing ores is characterized by a relatively simple form of the 

thermoluminescence curves with manifestation of maximum at high temperatures (about 400oC). An-
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other clear low temperature (about 235 ) peak is characteristic for the apatite from carbonate-

containing ores, which is explained by isomorphic occurrence of Mn at Ca position in septenary coor-

dination. Manganese ions serve as effective hole centers which transition to the divalent state is accom-

panied by a release of energy. Curves of the apatite from the central part of the deposit have a higher 

intensity of luminescence. 

The results obtained have shown effectiveness and feasibility of a comprehensive study of crystal 

chemical evolution peculiarities of the apatite from the deposit. 

Key words: Kola peninsula, Kovdor deposit, baddeleyite-apatite-magnetite ores, apatite, ESR spec-

tra, thermoluminescence, crystal chemistry. 
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