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Abstract

Synthetic apatite-type materials have been widely investigated in many fields, such as catalysis, environmental
remediation, bone engineering, optical devices, etc, because of their stability in a wide range of chemical compositions
and their capability to incorporate different dopants based on the composition design to obtain desired properties.
However, it is challenging in some cases to precisely control the compositions to obtain optimized structures with
desired properties. In this presentation, we report our work on synthetic apatites with potential applications in bone
engineering, photoluminescence and nuclear waste immaobilization.

The general formula of the apatite-type compound is Al4Al's (BO4)sX2. The Al (Wycoff 4f site) and A!' (Wycoff 6h
site) positions are two distinct crystallographic sites which accommodate monovalent alkali, divalent alkaline earth, or
trivalent/tetravalent rare-earth elements. The B site is occupied by phosphorous, vanadium, silicon, boron, or
germanium. X is the anion site for halogens, hydroxyl, or oxygen. Most apatites belong to the space group P6s/m,
while some variants belong to the space groups with lower symmetries, e.g. P63. There are different ways to represent
apatite crystal structures, one of which is the polyhedral. In polyhedrals, the A/Os metaprismatic polyhedra are face-
connected to form columns along the ¢ direction, which are linked to the BO4tetrahedra. The A" atoms are located in
channels surrounded by those columns. Studies indicate that the (0001) projected twist angle of oxygen triangles in the
A'Os polyhedron is a key parameter to probe the structural deviation, and its value can be obtained after the
coordinates for each atom are determined from Rietveld refinement. The proposed model of the crystal structure will
be explained in this presentation.
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His research interests include:

(a) Processing of metals and alloys

(b) Synthesis of geo-mimetic ceramic materials

(c) Functionalities and applications of geo-mimetic ceramic materials (including apatite-type, perovskite-type,
spinel-type, wurtzite-type, anatase-type, olivine-type, and layered-type)

(d) Applications of polyoxometalates

(e) X-ray diffraction and transmission electron microscopy of metals and ceramics
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(g) Crystal structure/electronic structure — property relationships
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