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Report: 
 
This is resubmission of the report (dated 23.03.2007) which includes latest updates as on 03.03.08. 
 
The experiment 25-02-603 was performed at BM25-B Spline CRG beamline. We performed two separate 
GIXRD experiments to investigate the structure of (i) the fluorapatite – water interface (completely hydrated) 
(ii) fluorapatite - glycine interface. This experiment was a continuation of our previous measurements on 
fluorapatite (100) surface in dry and humid atmosphere [see ESRF Report SI-1073].  We investigated the 
structure of the (100) fluorapatite surface with a film of water by GIXRD techniques. Surface model for 
fluorapatite (100) – water interface was obtained by data analysis.  
 
The results from this experiment are successfully published in Langmuir (2008) (Intended volume 6). Below 
is the published abstract. 
 
Abstract:  
 
The structure relaxation mechanism of the fluorapatite (100) surface under completely hydrated ambient 
conditions has been investigated with the grazing incidence X-ray diffraction (GIXRD) technique. Detailed 
information on lateral as well as perpendicular ordering corresponding to the water molecules and atomic 
relaxations of the (100) surface of fluorapatite (FAp) crystal was obtained from the experimental analysis of 
the CTR intensities. Two laterally ordered water layers are present at the water/mineral interface. The first 
layer consists of four water molecules located at 1.6(1) Å above the relaxed fluorapatite (100) surface while 
the second shows the presence of only two water molecules at a distance of 3.18(10) Å from the mineral 
surface. Thus, the first layer water molecules complete the truncated coordination sites of the topmost surface 



 

Ca atoms, while the second water layer molecules remain bonded by means of H-bonding to the first layer 
molecules and the surface phosphate groups. Molecular mechanics simulations using force field techniques 
are in good agreement with this general structural behavior determined from the experiment. 
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