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Introduction. In a recent work [1] surface-fluorinated TiO2 materials with high {001} facet exposure 

were prepared by a simple and high-yield preparation procedure, showing a high photocatalytic 

performance not only in oxidation processes, tested in Phenol and Methyl Orange degradation, but also in 

a reduction process as Cr(VI) photoreduction. In this work, the synthesis of TiO2-WO3(X) systems is 

presented using two selected composition (X= 1 wt.-%, and 2.5 wt.-% of WO3), in such a way that the 

influence of the addition of WO3 on the characteristics of a previously reported synthesis [1] of a TiO2 

formed by anatase with high face exposure {001} can be verified and to evaluate the improvements in 

photocatalytic performance, particularly in the photoreduction of Cr(VI) to less harmful Cr(III) under 

sunlike illumination. The main objective for this study was focused on the implement of the 

photocatalytic properties of a TiO2 high {001} facet exposition sample, previously synthesized by us 

which highly exceeded the photocatalytic performance of commercial TiO2 (Evonik, P25) used as 

reference photocatalyst. 

 

  
Fig. 1. Photocatalytic results and a graphical abstract of the main electronic characteristics of TiO2/WO3. 

 

2. Results, discussion and conclusions. The electronic characteristic of the coupled catalysts TiO2-WO3, 

results in improved the photocatalytic properties in respect to the parent oxides, both in UV and Visible-

illumination. This coupling reduced charge recombination. According to the results, it can be concluded 

that the coupling of WO3 with a highly {001} facet TiO2-I(HF), allows achieving the objective of 

improving the photocatalytic properties of a selected faceted {001} TiO2 material, and evaluating the 

possibilities of implementing its activity in a wider range of radiation absorption. They have the potential 

to be active under visible illumination, demonstrated in the degradation of phenol and methyl orange, 

unlike the original faceted {001} TiO2 and the commercial TiO2 (Evonik, P25) that do not have 

practically activity under these conditions. Our results are promising in order to reduce the intrinsic 

limitations of TiO2, not only in terms of reduce the rate of electron-hole recombination but also in terms 

of greater use of solar radiation followed by a better function not only in oxidation but also in reduction 

processes of contaminants in water. 
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