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Abstract

Trioctylphosphine oxide (TOPO) capped Zr*/TiO, anatase nanocrystals were
successfully prepared by a non-hydrolytic sol-gel route. To understand the effect of thermal
treatment on the microstructures, electronic structures, and surface properties of the
TOPO-capped Zr*"/TiO, nanorystals, the samples calcined at elevated temperatures (250-950
°C) under air atmosphere were examined by means of HRTEM, XRD, TG-DSC, XPS, FTIR
and UV-vis spectroscopy. Calcination below 750 °C converted the surface of the
nano-crystals from hydrophobic to hydrophilic as a result of decomposition of the surface
TOPO and formation of phosphate moiety. However, hydrophobic property was further
obtained at 950 °C due to dehydroxylation. The introduced P°" and Zr*" enhanced the
stability of the anatase form till 950 °Cy.without any phase transformation. Moreover, the
crystallite sizes of the samples wete maintained at. 10:2-10.8 nm at 250-750 °C and were
remarkably increased to 16.1 nm as the calcination temperature rose to 950 °C. The band
gaps of the samples declined fronmi+3.4 to 3.2 eV upon the increasing crystallite sizes.
Calcination at 550 °C resulted in lower zeta-potential and higher surface Bronsted acidity
than those at 950 °C. However, the sample calcined at 950 °C showed the highest surface
activity than the as-prepared nanocrytals and the samples calcined at 250 or 550 °C. Lewis

acidity is considered to be responsible for the high photoactivity at 950 °C.
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