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Abstract — Disinfection of Escherichia coli (E. coli) in drinking water was investigated by using TiO, and TiO,-SiO,
based photocatalyst prepared by sol-gel method. The disinfection test was carried out in an annular flow reactor with cir-
culating sterile water containing the photocatalysts powder under UV-A irradiation. The disinfection activity was pro-
portional to the anatase's intensity of crystalline peak of the TiO, photocatalysts. 100% disinfection of E.coli without
endotoxin was achieved with TiO, coated photocatalytic system under UV-A irradiation within 2 h. However, toxic
endotoxine was exist in the disinfection of E.colithe under UV-C irradiation even though 100% disinfection of E.colithe
within 30 min, which suggest that TiO, coated photocatalytic system with UV-A is useful tool for the disinfection of
E.coli in drinking water.
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TTIP +Chelate+ I-PrOH| |H20 + HNO; + [PrOH
J
v
Mixing

Hydrolysis & Condensation

| Vacuum evaporation|

Aging (24hr)

| Drying in oven (24hr) |

Calcination (2hr)

Fig. 1. Preparation of TiO, photocatalyst by sol-gel method.

TTIP + I-PrOH ‘ ‘ TEOS + I-PrOH
| |
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[ |
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Mixing

Hydrolysis & Condensation
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T102 'SiOz sol
1

‘ Vacuum evaporation ‘

Aging (24hr)

Drying in oven (24hr)
!
| Calcination (2hr) |

Fig. 2. Preparation of TiO,-SiO, photocatalyst by sol-gel method.
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Fig. 3. Schematic diagram of the annular-flow photocatalytic reactor
for disinfection of E. coli.
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Fig. 4. XRD patterns of the TiO, photocatalyst prepared in acetic
acid chelating agent as a function of calcination temperature.
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Fig. 5. XRD patterns of the TiO,-SiO, photocatalyst as a function
of calcination temperature.
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Fig. 6. Survival ratio of E.coli in the flow reactor with TiO, photo-
catalyst under UV illumination.
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Fig. 7. Antibacterial effect according to the weight of TiO, photo-
catalyst.
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Fig. 8. Antibacterial effect of TiO,(AA) photocatalyst according to
the calcination temperature.
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Fig. 9. Antibacterial effect of TiO,-SiO, photocatalyst according to
the calcination temperature.
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Fig. 10. Antibacterial effect of TiO, photocatalyst according to the
addition of Ag.
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Fig. 11. Antibacterial effect of TiO, photocatalyst according to the
addition of metals.
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Fig. 12. The test of endotoxin decomposition of UV and photocatalysts.
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