Structural changes of mechanically activated phosphate concentrate in the argon atmosphere 
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Abstract
The Esfordi phosphate concentrate contains monazite, apatite and xenotime as the main REE and phosphate bearing minerals. Monazite and xenotime are refractory and their decomposition is only possible at elevated temperatures by using the backing process. In the present study, the Esfordi phosphate concentrate was mechanically activated to decomposed monazite and xenotime refractory minerals at room temperature and structural changes of mechanically activated phosphate concentrate in the argon atmosphere was studied. For this purpose the X-ray diffraction line profile analysis was used for the characterization of structural changes in mechanically activated fluorapatite in the argon atmosphere by a planetary ball mill. Using the Williamson-Hall integral breadth method, comprehensive investigations were carried out on the XRD patterns in order to separate the crystallite size and microstrain contributions in XRD broadened patterns. The analysis of XRD patterns of mechanically activated fluorapatite indicated that no phase transformation occurred during milling operation. The results showed that crystallite size and microstrain decreased and increased, respectively, during mechanical activation process. Volume weighted crystallite size (Dv) and microstrain (ε) were changed from 225 nm and 0.09% in the initial fluorapatite to 90 nm and 0.66 %, respectively, in the mechanically activated fluorapatite for 20 min. From surface area and particle size analysis, it can be confirmed that the agglomeration begins after 60 min and ends after 90 min of mechanical activation. The X-ray amorphization degree increases to about 93% after 90 min intensive milling, reflecting the unrefractory nature of fluorapatite while monazite and xenotime are refractory minerals. 
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