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Eppawala phosphate deposits have been formed as a result of weathering of basement
carbonatites and are made up of primary and secondary phosphate minerals. Similar deposits
around the world contain various types of secondary minerals which influence the Rare Earth
Elements (REE) chemistry of phosphate deposits. The present study was focused on
understanding the mineralogical changes occurring during the weathering processes and
explaining their influence on the variation of REE chemistry of the Eppawala deposit. The
samples collected from different zones of weathering profiles were investigated using
inductively coupled plasma mass spectroscopy, X-ray diffraction and optical microscopy. The
phosphate ores consist of fluoro-chloro apatite, magnetite and ilmenite as primary minerals
and fluoroapatite, carbonate-fluoroapatite, crandallite, florencite, and monazite as secondary
phosphate minerals. The present study revealed the presence of texturally and
morphologically different five major types of apatite in the Eppawala deposit. Those include
primary apatite derived from the carbonatite and four other types formed by the weathering
and recrystallization processes. During the alteration processes of primary apatite,
fluoroapatite, hydroxy apatite and carbonate fluoroapatite have been formed. Recrystallization
has resulted in the formation of fluoroapatite, crandallite and florencite. Further, the formation
of fluoroapatite is favoured for the depletion of REEs during the recrystallization process.
The mineralogy, petrology of the phosphate deposit indicates that the recrystallization
processes and secondary phosphate mineralogy highly influenced the variation of REEs in the
ore bodies.
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