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Hydroxyapatite is the main component of teeths and bones [1] its study is of great importance for
its application in the field of biomaterials although its structure has not been totally characterized.
The synthetic or pure hydroxyapatite has the chemical formula Cas(1) Cag(2)(PO4)s(OH), [2]
with hexagonal unit cell and parameters a = 0.942 nm, ¢ = 0.688 nm, but it is known that in
natural form it is not totally pure, since it allows with easiness the accommodation of atoms of
impurity in its unitary cell, for example, the OH groups occupy disordered positions above or
below the triangles formed by the Ca(2) atoms. The disorder of the OH groups gives rise to
“macroscopic” space group P6s3/m, because the OH can removed of their positions with a very
small energy what would cause a structural disorder which produces the forbidden reflections
along c* axis [3], an this disorder could been producer a chemical disorder along the column of
the hydroxyls, which destroy the axis screw. The sites Ca(1) and Ca(2) can removed with Na,
Mg, K, Al, etc., [2] these ions cause expansion in both the a and c axis dimensions.

In figures 1a and 1b the CBED pattern is shown in ZOLZ along the [000] ] direction, where the

symmetry shown is 6, where the dynamic lines and the absence of the forbidden reflections are
observed. In figures 1c¢ and 1d the Kikuchi lines in FOLZ and ZOLZ are shown. Here we observe
the importance that the computer simulation of CBED pattern has, because the information they
give us and the fit they show in these images are quite good.

Therefore, the determination of the point and space group symmetry in crystals is a previous and
indispensable step to begin the determination of the crystal structure for natural hydroxyapatite.
Any error makes impossible the structural solution, in particular for atoms of impurity and
substitutions.

In the present work we present and comment the main crystallography characteristics of
computer calculated CBED patterns for synthetic HAP [4] to use them as starting point for the
theoretical and experimental characterization of natural HAP
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Fig 1. Experimental and calculated CBED patterns for pure HAP. a) and b) CBED patterns
in ZOLZ along [0001 ] direction, ¢) and d) Kikuchi lines pattern with ZOLZ and FOLZ

along [1 12 0] direction.
Note the similarity along these patterns.

https://doi.org/10.1017/51431927603446576 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927603446576

