The structure and chemistry of some lead-apatite minerals
Inayat Dhaliwal, University of Calgary, Canada 
Dr. Sytle M. Antao, University of Calgary, Canada





Abstract
This study is based on some lead-apatite minerals, including pyromorphite, Pb5(PO4)3Cl, mimetite, Pb5(AsO4)3Cl, and vanadinite, Pb5(VO4)3Cl. Emphasis is placed on their crystal structure and chemistry.  The lead-apatite minerals belong to the hexagonal space group P63/m.  In pyromorphite, mimetite, and vanadinite the BO4 tetrahedra is occupied by P5+, As5+, and V5+ cations, respectively.  Based on their general formula, Pb5(BO4)3Cl, the variations in size of these cations result in different B-O bond distances in each mineral, thus influencing their unit-cell dimensions.  Three samples of pyromorphite were studied, of which two are from China and one is from Ontario.  Our mimetite sample is also from China and our vanadinite sample is from Morocco.  To examine the structural trends among these samples, high-resolution powder X-ray diffraction (HRPXRD) results and electron-probe microanalysis (EPMA) analyses were used.  Several structural trends were observed and explained in this study.  Because of their unique structure, lead-apatite minerals have applications in environmental remediation.
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Figure 1.  Projection of the lead-apatite structure down c, showing Pb1 (dark blue), Pb2 (light blue), Cl (green), O (red), and B (purple). 
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