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conference abstracts s10.m1.p11 On the hydrogen induced cubic-to-trigonal phase transition in R-H systems (R = trivalent rareearth). G. Renaudin a, P. Fischerb and K. Yvona, a University of Geneva, Geneva, b ETHZ & PSI, Villigen, Switzerland. Keywords: powder diffraction, advanced methods, structure determination.



s10.m1.p12 Carbonate localization in substituted apatite . J.M. Savariault 1 , H. El Feki2 , A. Ben Salah2 , M. Jemal2 . 1 CEMES-CNRS, BP4143, 31055 TOULOUSE cedex 4, France. 2 Lab. Chimie du Solide, Depnt de Chimi, Faculté des Sciences de Sfax, 3038 SFAX, Tuinisie. Keywords: powder diffraction, advanced methods, structure determination.



Trivalent rare-earths (R) generally form a hydrogenpoor phase of composition RH2+x (0 2.4 Å). In tetrahedral interstices strong displacements occur due to repulsive hydrogen interactions between face sharing tetrahedra (Htet-Htet = 2.1 Å). They lead to an expansion of the structure along the trigonal axis and to a loss in total energy. In summary, it appears that the switchover from the cubic to the trigonal phase in R-H systems is governed by the balance between attractive R-H and repulsive H-H interactions. As hydrogen is added to the cubic structure (or as the atomic size of R is decreased), the energy gained by the shortening of the R-H bonds is increasingly offset by the energy lost due to the increased H-H repulsions. At a certain critical H content (or size of R) an energy gain is no longer possible and the cubic structure is destabilised at the expense of the trigonal structure.



Hydroxy and fluor-apatites containing sodium and carbonate were prepared according to a double decomposition method. The structure of samples was investigated by IR absorption spectroscopy and X-ray powder pattern fitting methods. Both methods reveal that carbonate ions only substitute phosphate ions leading to a B-type carbonate apatite. Structures obtained by Rietveld method show that the carbonate ion is distributed over two faces of the phosphate tetrahedron. A calculation of the carbonate position was made using geometrical assumptions. The result, after comparison with experimental observations, was introduced in the refinements. The improvement confirms the carbonate localization. Sodium substitution to calcium occurs in a different way according to the presence of fluor or hydroxy ions in apatite tunnels. In the case of hydroxyapatite 1 , the sodium has a preference for the 6h site (calcium II site) while in the case of fluorapatite, sodium occupies preferentially the 4f site (calcium I site). In every cases, vacancies are observed in both calcium sites. Carbonate substitution and calcium vacancies lead to a shift of the hydroxy and fluorine ions in the tunnel. A variation of the shift with the quantity of carbonate ions is observed. The simultaneous substitutions of sodium to calcium and carbonate to phosphate can be explained in terms of the known mechanisms.



Acta Cryst. (2000). A56 (Supplement), s353



[1] El Feki H., Savariault J. M., Ben Salah A., "Structure refinements by the Rietveld method of partially substituted hydroxyapatite", J. Alloys and Compounds, (1999), 287: 114 - 120.
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