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Abstract

This research aims to study the modification of titanium dioxide nanotube
photocatalyst which was synthesized by anodization technique. The catalyst
modification was conducted by using antimony trisulfide (Sb,S;) via photodeposition
process. The visible light responsive photocatalyst was expected after modification and
using as photocatalyst in the water disinfection study by photocatalysis process. The FE-
SEM analyzer shows that both of TiO, and TiO,/ Sb,S; clearly formed nanotube on the
surface. However, when using the EDX mode in XRF technique found that, TiO,/ Sb,S,
catalysts have Sb and S elements scattered throughout the catalyst surface. The number
of Sb and S elements increased with the times in the photodeposition process. For XRD
analysis found that the anatase phase structure of titanium dioxide was obtained and
crystallinity structure of antimony trisulfide was occurred. The UV-VIS (DRS) technique
shown that the absorption spectra of TiO,/Sb,S; response to the visible region more
than bare TiO,, but the spectra were close together after 15 minutes photodeposition.
So in the next experiment, TiO,/ Sb,S; 15 minutes used on water disinfection by
photocatalysis. The results show that, TiO,/Sb,S; shows better disinfection efficacy more
than bare TiO, for both E. coli bacteria and Fecal Streptococcus bacteria. The effect of
catalyst surface areas in the range of 0-75 cm? on the disinfection efficiency found that,
the higher surface area of TiO,/Sb,S; lead to the higher disinfection efficacy of the
photocatalysis process. For the effect of water flow rate over the TiO,/Sb,S; in the range
of 130-500 ml/min on the disinfection efficiency found that at the higher flow rate shows
the higher disinfection efficiency. From catalysts stabilities study found that TiO,/ Sb,S;
could be used for a long time and can be reuse in several times without damages of
the catalyst and still keep good disinfection performances. The study on the kinetics of
water disinfection by photocatalysis process using the Langmuir-Hinshelwood equation

found that k, was 2.5 x 10° cell/100 ml-min and K_was 1.4 x 10! cell/100 ml-min.





