Mechanochemical preparation of black TiO, and black Nb,O: In 10 min
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Introduction: Preparation of black metal oxides and their applications

(The iIntroduction of defects can greatly influence the properties of the material. The term "black titania® was introduced by [Annealing] [Chemical reduction] [Electrochemistry] A
Chen et al. when they synthesized defective-rich TiO, with a black color, an ordered/disordered core-shell structure and ‘ ‘ /
enhanced photocatalytic activities after hydrogenation of TiO, for 5 days at 20 bar.! Since then, the formation of defects such ~ )
as oxygen vacancies or reduced metal species has been applied to other transition metal oxides and nowadays black | Synthesis of partially reduced oxides —— Hydrogenation]
Nb,O.,? ZrO,,3 WO,* and V,0.> are also known in the literature. Due to the changed electronic properties, e.g., decrease of ‘ = \
the band gap and additional mid-gap states, the defect-rich oxides usually exhibit light absorption in the visible region, :
enhanced photocatalytic, and photoelectrochemical (PEC) activity as well as a better electrochemical behavior than the [I\/Iechanochemlstry]
pristine oxides. Besides hydrogenation, defective oxides are also prepared via annealing at high temperature under vacuum lLiterature
or inert gas, via chemical reductions at high temperatures, electrochemically or in solutions, e.g., with metals (Mg, Al) or
metal hydrides (NaBH,, NaH).® * However, only few mechanochemical approaches are known in the literature, for example 4 C% > )
using highly reactive alkaline metals, such as Na#8 or Li® or non-conventional hydrides such as TiH,.10 MO+ THy  oorom TO2x 355 TO2+ U
In this study, LiH and NaH were studied as readily available hydrides in the powerful and fast mechanochemical reduction of 0-4h s00rom o
TIO,, the most studied oxide for photocatalysis and defect engineering, and Nb,O., an interesting alternative for TiO, due to C% 60 min
similar properties, but also many possible application areas. The influence of the type and amount of reducing agent as well \_ TiO, + Na/NaCl )
Kas the milling on the final properties of the materials were systematically studied. y

Results and Discussion
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