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ABSTRACT

The enhanced photoactivity of visible-light-driven AgsVO4 photocatalyst in methylene
blue degradation is improved through composite formation with CoTiOs. The
Ag3VO4/CoTiOz hybrid system shows significantly higher activity than the
corresponding individual materials. The composite is synthesized via hydrothermal
method to obtain the strong interaction between both materials which is beneficial to
charge transfer in photocatalytic system. TEM images illustrate that small AgsVOs
particles adhere on the smooth CoTiOs surface, indicating a close interfacial interaction
between the two materials. Various ratios of AgsVO4 to CoTiOs at 10, 30, 50, 70 and 90
wt% are tested for the photocatalytic activity under visible light irradiation. It is found
that 50 wt% of AgsVO4/CoTiOz shows the highest activity in methylene blue degradation.
This excellent performance ascribes to the efficient charge transfer of the coupling
system, hence an effective charge separation. Owing to these separated photoexcited
electron-hole pairs, more active species are produced in the system leading to enhanced
photoactivity of the composite. The improved charge separation is verified by a very low
photoluminescence intensity due to poor electron-hole recombination process. Such
enhanced charge transfer is ascribed to the formation of Type-II heterostructured material

as investigated by X-ray photoelectron spectroscopy.

The role of individual materials in photocatalytic mechanism is investigated by using

optical filters with different cut-off wavelengths. The results clearly suggest that CoTiO3



helps increase a light absorption range of the composite, leading to improved
photoactivity. In addition, the main active species for methylene blue degradation process
is also determined by an indirect method in which trapping scavengers of each species
are added individually. It is clearly observed that reduced activity is found when hole
scavenger is added; whereas, a slight decrease of photoactivity is found when hydroxyl
radical and superoxide radical scavengers are added. Therefore, it can be concluded that
hole is the main active species in methylene blue degradation over 50 wt%
AgzV0O4/CoTiO:s.



