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Ammonium heptamolybdate (AHM) and molybdophosphoric acid (heteropoly acid, 

HPA) are common precursors for the preparation of molybdenum containing partial 

oxidation catalysts. The former is a suitable model system for precursors for the more 

complex mixed oxide catalysts, whereas the latter is employed industrially for the 

partial oxidation of methacrolein to methacrylic acid. From in situ time-resolved X-ray 

absorption spectroscopy studies on the thermal decomposition of AHM [1] and HPA, 

the evolution of the short-range order structure, the average valence of the 

constituent metals, and the phase composition can be obtained. The in situ 

capabilities of XAS combined with mass spectrometry permit to monitor the structural 

evolution during thermal decomposition (activation) and to correlate the structure of 

the material under reaction conditions with the onset of the catalytic activity [2]. In 

addition, in situ X-ray diffraction (XRD) experiments were performed to reveal the 

evolution of the long-range order structure during decomposition.  

The deterioration of the long-range structure of the HPA was determined 

during thermal treatment under various atmospheres and correlated to the onset of 

partial oxidation activity observed in the evolution of the gas phase composition. 

Accordingly, the removal of crystal water during thermal treatment does not affect the 

structure of the Keggin anion. Removal of the structural water at around 620 K, 

however, results in the at least partial decomposition of the Keggin anion structure 

and the onset of catalytic activity. For the decomposition of AHM various 

intermediates were observed depending on the reactant atmosphere and the flow 

rate. 
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