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Report: 
 
The present research aimed to shed a light on the structural deformations of HPA structure, while it is supported 

on the oxide surface, which determine the material’s catalytic and photocatalytic activity by modifying the 

composite’s acidity. It was supposed that the establishing of such HPA rearrangements would help to elaborate 

and improve the existing preparation procedures of this important catalyst. The proposed XAS investigations 

in-situ under catalytic and photocatalytic conditions gave invaluable information about the contribution of 

oxidation state and structural changes under light irradiation or thermal treatment to the activity of the material, 

thus providing a deeper understanding of the fundamental processes underlying the HPA catalytic performance.  

XAS study of pristine Keggin and HPA supported on various metal oxides, earlier tested in catalytic propene 

hydration (E.I. García-López, G. Marcì, F.R. Pomilla, L.F. Liotta, B. Megna, M.C. Paganini, C. Gionco, E. 

Giamello, L. Palmisano, Eur. J. Inorg. Chem., 2017, 2017, 1900), reveals that the deposition of HPA on SiO2 

does not provoke significant distortions in PW12O40 cluster structure due to poor silica basicity, hence weak 

interaction (Fig. 1). More basic supports such as TiO2 and ZrO2 provide stronger HPA-metal oxide interactions 

deforming the immobilized HPA and significantly affecting first coordination shell of W (Fig. 2, 3). 

Noteworthy, the in-situ hydrothermal preparation of TiO2 and ZrO2 with HPA leads to the destruction of HPA 

structure (Fig. 2, 3) due to its reaction with the products of metal alkoxides hydrolysis, as the result the catalytic 

activity of such materials is low (G. Marcì, E.I. García-López, V. Vaiano, G. Sarno, D. Sannino, L. Palmisano, 



Catal. Today, 2017, 281, 60). 

 
Figure 1. XAS data for Keggin HPA supported on SiO2 via deposition (PW12_SiO2) and hydrothermal 

approaches (PW12_SiO2exA) 

 
Figure 2. XAS data for Keggin HPA supported on TiO2 via deposition (PW12_TiO2) and hydrothermal 

approaches (PW12_TiO2exA) 

 

 
Figure 3. XAS data for Keggin HPA supported on SiO2 via deposition (PW12_ZrO2) and hydrothermal 

approaches (PW12_ZrO2exA) 

 

The carried out XAS study of the supported HPA has allowed to explain the differences in their performance 

in catalytic propene hydration and 2-propanol dehydration. The in-situ part of the research, which is currently 

under analysis, will provide us with additional information about the behaviour of HPA deposited on various 

oxide supports under the reaction conditions. 


