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Report: 
 
The present research aimed to evaluate the role of titanium local arrangement in the dehydrated titanium 
phosphates on the adsorption of hydrogen and nitrogen gases under elevated temperatures. The in-situ XAS 
study of the adsorption process will help to establish the adsorption mechanism by tracking the changes in 
oxidation state of titanium atoms, its coordination number and the bond distances in the first and the second 
coordination spheres. The knowledge obtained through the proposed experiment will contribute to the 
elaboration of the titanium phosphate based heterogeneous catalysts for the ammonia production. 
X-ray absorption data were collected around Ti K-edge using a -70 °C ethanol cooled double Si(111) crystal, 
which gave an energy resolution of ΔΕ/Ε = 1.5x10-4. The experiment was performed at room temperature in 
fluorescence mode at standard 45° geometry. For fluorescence detection, Sirius liquid nitrogen cooled multi-
element solid state X-Ray detector from e2v was employed. The detector included 13 Si(Li) crystal sensors 
mounted on a low noise electrically restored FETs. The samples were measured in the energy range from 4.8 
to 5.7 keV. 

 
Figure 1. XANES data and the XANES pre-edge region of dehydrated titanium phosphate. 



 
The XANES study has proved the earlier proposed hypothesis (J. García-Glez, Z. Amghouz, I. da Silva, C. 
Ania, J.B. Parra, C. Trobajo, S. García-Granda, Chem. Comm. 2017, 53, 2249) about the change of titanium 
coordination from 6 to 4 in dehydrate titanium phosphates (r-TiP). From Figure 1 it is clearly seen that the 
pre-edge peak characteristic of titanium coordination is displaced after the material being dehydrated. We 
consider that the changes of titanium coordination after dehydration and formation of tetracoordinated Ti-
species is determinative for its ability to adsorb N2 at high temperatures. The in-situ XANES and EXAFS study 
of the N2 adsorption-desorption cycles on the titanium phosphate has also been carried out and the data obtained 
are being evaluated.  
 


