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Thema der Dissertation: 
 

Mechanochemical reduction reactions of transition metal oxides with solid 
hydrides and their elemental counterparts    

 
Transition metal oxides are usually reducible only at high temperatures, but this work explores 
their reduction at room temperature using mechanochemistry. As a model study the 
mechanochemical reduction of TiO2 and Nb2O5 with LiH and NaH was applied, which partially 
reduced oxides with enhanced photocatalytic activity. In contrast, the reduction of V2O5 with 
these hydrides as well as with Na and Li, occurred in a self-sustaining reaction in the ball mill, 
yielding a complex mixture of various (alkali metal) vanadium oxides. A similar exothermicity 
was observed with Mg during the synthesis of MgV2O4. The influence of milling intensity on 
microstructure and conductivity was also examined. Overall, the studies showed that alkaline 
earth metals and alkali metal (hydrides) are effective reducing agents in mechanochemistry, 
especially in exothermic reactions and when the metal is incorporated into the oxide structure. 
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