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Vanadium phosphorus oxides (VPO) are commercially used as catalysts for the 
synthesis of maleic anhydride (MA) in the partial oxidation of n-butane. This complex 
reaction involves several steps which acquire a concerted mechanism coupling acid 
and oxidizing properties. VPO catalysts consist of the main V4+ phase (VO)2P2O7 and 
a mixture of pentavalent VOPO4 phases [1]. These phases are crucial for the 
conversion and selectivity rate of the final catalyst. It is believed that only a specific 
combination of V4+ and V5+ phases leads to the high catalytic performance [2]. 
In order to understand the micro and electronic structural details and to investigate 
the role of the V5+ phases in the catalytic reaction ab-initio band structure 
calculations based on DFT were performed in combination with EELS. The 
investigated αI-VOPO4, αII-VOPO4 and β-VOPO4 polymorphs allow to study 
differences in the geometric arrangement of the corner sharing basic structural VO5
and PO4 units (Fig. 1) and effects of structural variations on the electronic structure.
The calculations demonstrate that the total energy and details of the electronic 
structure are mainly determined by the distortion and geometry of the VO5 and PO4
units whereas their relative arrangement is of minor influence. On the other hand, it 
is the arrangement of these units that determines the three dimensional structure 
and properties such as phase stability and sensitivity towards hydration. The 
projected density of states (DOS) was used to simulate the ELNES of the oxygen K 
edge, which is in close agreement with experimental results (Fig. 2). Details of the 
results will be presented at the conference.
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Fig. 1: Structural units in β-VOPO4. Fig. 2: EELS spectra of β-VOPO4.
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