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Abstract

We have studied superhydrophilic properties of TiO, thin films in relation with those crystal struc-
tures due to the heat treatments. Thin films were fabricated on Si (100) wafers using a conventional
Sol-Gel method. Following drying and sintering processes, TiO, film had an anatase phase with addi-
tional heat treatment at 500°C, an rutile phase at 1000°C, and a mixture of anatase and rutile phase
at 750°C. All these films got hydrophilic even without any UV illumination. Especially the sample
treated at 750°C had a superhydrophilic contact angle of 5°. We suggested that the superhydrophilic
films should have a mixture of anatase and rutile phase for the best performance. The hydrophilic
TiO, films were slowly degraded into the hydrophobic state in the dark room but quickly recovered
back with less than 1 hour of UV illumination.
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Table 1. Surface tension and boiling point of each
liquid solvent at 20°C

. Surface Boiling
Materials Formula tension () point (°C)
DMF HCON(CH,), 35.8 153
Formamide HCONH, 58.2 210
Ethanol CH,CH,0OH 22,75 78
Water H,O 72.8 100
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Fig. 1. SEM photographs of TiO, thin film sintered
at 500°C and prepared by various H,O mol ratio :
(a) 1 mol (b) 2 mol (¢) 4 mol.
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Fig. 2. SEM photographs of surface (a) and thickness
(b) of TiO, thin film (H,0 mol ratio = 1, sintered at
500°C).
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Fig. 3. XRD patterns of TiO, thin films sintered at
(a) 560°C (b) 750°C (c) 1000°C for 1h.
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Fig. 4. Change of the water contact angles of TiO,
samples re-heated at various temperature (a) 750°C
(b) 500°C (c) 1000°C (d) 200°C according to the dark
room treatment and then UV (365 nm) illumination.
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Fig. 5. CCD camera photographs of the water drop
on TiO, thin film (a) just after the first sintering at
500°C, and (b) after storing in the dark room for
50 hours.
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