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6.1 UNANEDNTWIDING

Abstract

The purpose of this research is to synthesize silver nanoparticles on N, S co-
doped titanium dioxide films coated on glass fibers via sol-gel and dipping method, and to
investicate the photocatalytic performance of as-synthesized films on degradation of
methylene blue, bisphenol A (BPA) and 2,4-Dichlorophenol (2,4-DCP), and on anti-microbial
properties against Escherichia coli (E.coli) contaminated in drinking water. N, S co-doped
titanium dioxide films were prepared by using thiourea as the sources of nitrogen and
sulphur. It is found that the photocatalytic activity of N, S co-doped TiO, films prepared
from thiourea at 5 mol percent calcined at 300°C with a heating rate of 5°C/min for 2 hours
is greatest. The films prepared at these optimum conditions have only anatase phase with 7
nm of crystallite size and band gap energy of 3.15 eV. The reduction of band gap energy is
due to the interstitial nitrogen atom incorporated in Ti-O-N and O-Ti-N linkages and sulphur
atom in TiO, lattice through substituting Ti™. It is seen that N and S in titanium dioxide
affects on crystallinity of anatase, crystallite size and band energy gap of TiO, films. This
results in an enhancement of photocatalytic reaction on methylene blue degradation of the
5NST film which it could degrade methylene blue about 95.18 and 94.28 percents under UV
and fluorescence irradiations for 6 hours, respectively. The 5NST films on glass fibers were
selected as substrates for preparing Ag nanoparticles coating on 5NST film via chemical
method using silver nitrate solution with various concentrations and 0.7 molar of sucrose
solution. The 5NST films coated on glass fibers were soaked in silver nitrate-sucrose mixed
solution holding for 15 min, then dried in air and calcined at 400 C for 2 h with the heating
rate of 5C/min for 2 hours. It is found that the optimum dosage of silver nitrate utilized is
0.01 molar that at this condition, silver metal phase. The band gap energy of 0.01A5NST can
be reduced to be about 1.62 eV. From photocatalytic reaction tests by means of
methylene blue degradation under UV and fluorescence irradiations for 6 hours, degradation
of BPA and 2,4-DCP under UV and fluorescence irradiations for 12 hours, and E.coli
disinfection under UV, fluorescence and dark conditions for 60 minutes, it is found that

0.01A5SNST films could degrade methylene blue, BPA and 2,4-DCP about 95-99 percents
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under the sgiven conditions and could kill E.coli nearly 100 percents under UV and
fluorescence for 20 minutes and under dark condition for 60 minutes. It is seen from SEM
images of the photocatalytic treated E.coli cells under UV, fluorescence and dark conditions
for 60 minutes that their cell walls have severely damaged, shrunk and finally died resulting
from the photocatalytic disinfection of 5NST film incorporated with an anti-microbial effect
of Ag. From this result, the 0.01A5NST films were selected for applying in the designated
water treatment reactor and it is found that they could degrade BPA and 2,4-DCP

contaminants and could kill bacteria efficiently.





