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ABSTRACT

The degradation of humic acid using TiO: coatings was studied. TiO2 coatings were
prepared by dip-coating method. Sol solutions for coating were prepared by mixing the
gel. which can be produced by the reaction of TiOClz and NH4OH solution, and hydrogen
peroxide solution, and hydrolysis of titanium tetraisopropoxide (TTIP). It was shown
from XRD that coatings from sol aged at 100C for 18h with titanium peroxo solution
were crystallized to anatase in the range of temperatures of 25°C to 500°C. In contrast,
those coated from TTIP were crystallized to anatase at temperature above 400TC. So
the sols originated from TiCls can be applied for not only on the heat-resistance
substrates but on the plastic substrates. Thickness and the quality of the films were
dependent on the withdrawing speed. the concentration of sol. and the number of
coating. The films showed various interference colors depending on the thickness of
them. In the case that the films coated 2 times at withdrawing speed of 2.5cm per
minute by 0 2M sol, the films had a transparent light blue color with thickness of
around 50nm. It was known from the result of photo-degradation by TiO: coatings
using humic acid that the removal efficiency of COD.r was over 85% after illumination
of UV/H20: for 40min. and that of UV/VIS absorbable materials was over 95%.
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Fig. 1. A schematic diagram of the experi-
mental procedure.
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Fig. 2. A schematic diagram of the dip-
coating equipment used in this study.
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Fig. 3. The photo-reactor packed with glass
beads coated by TiO, sol.
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Table 1. Adhesion strength of TiO; thin films
against ambient and agueous condi-
tions dried at 25¢C

Ml iy
Sol 1 NP NP NP PP
Sol 2| NP NP NP PP
Sol 3| NP NP NP NP
Sol 4| NP NP NP NP
Sol 5] NP CP NP CP
Sol 6| NP PP NP PP
Sol 7| NP PP NP CP

CP : completely peeled off, PP ' partially peeled off,

NP : not peeled off

*Sample Description

Sol 1 : TiCla/H202/NHsOH/H20:, 2% TiO2. dried at
room temperature

Sol 2 : TiCle/H202/NH4OH/Hz0:. 2% Ti0;. 18h aged
at 100T

Sol 3 : TiCl4/EOH, 2% TiO2

Sol 4 : TTIP/H20/HNOs(mole ratio 1:4:0.08), 2%
TiOz, in EOH base

Sol 5 : TTIP/H20/EOH/HNOa(mole ratio 1:4:0.08),
2% TiO2. in water base

Sol 6 : TTIP/EOH/NHO3/H20/ACAC, 2% TiOz

Sol 7 : TTIP/H202/Citric acid/NaOH, 2% TiOz
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