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Abstract - Initid studies of the photocatayst has been developed from the field relating to the conversion
and storage of solar energy. Recently, the study of the various organic decompaosition compound and the
water purification and waste water trestment by ultraviolet irradiation in the presence of light or a
photocatalyst are being actively investigated. In addition, the oxidized materid-carbon nanotubes, graphene-
nanocomposites have been sudied. Such a complex is suitable as a materid congtituting the solar cels
and photolyss nanoelectronics, including the flexible dement due to therma and chemica tability.
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Figure 2-1-1. SEM images of various. (a) TiOz/nil PEG, (b) TiO»/P200, (c) TiO./P600, (d) TiO»/P1000, (€) TiO./P2000,
(f) TiO»/P600O0.
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Figure 2-1-2. XRD curves of various films. Panels (a b
and ¢) refer to the 550°C cacined TiO,/nil
PEG, TiO,/P600 and TiO,/P6000 films;
panel (d) was 60C dried TiO.J/nil PEG.
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Table 2-1-1. Content angles and specific surface areas of various films.

Contact angle for Specific surface
Sample water on films (C) area (m°/g)

Clean glass 4.1 -
TiO/nil PEG 20.6 7.50
TiO./P200 19.0 1121
TiO./P600 16.1 14.41
TiO,/P1000 119 16.56
TiO,/P2000 10.0 17.40
TiO,/P6000 42 19.24
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Figure 2-1-3. The absorbance of methyl orange solu-
tion after treated with various films as
a function of irradiated time. Films are
(@ TiOAnil PEG, (c) TiO/P1000, (e)
TiO./P2000 and (f) TiO./P6000.
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Table 2-2-1. Synthesis conditions and physicochemical properties of CnTiO2-m samples.

Ultrasound Cation Calcination BET surface Pore Pore volume
Sample irradiation surfactant temperature area(m?lg) diameter (amg)
time(min) (CnTAB) (‘) (mm)

P25 - - - 53.1 13.68 0.11
TiOx-5 nm - - - 121.4 3.20 0.06
TiO2-40 nm - - - 69.8 2.98 0.04

Ci2TiO, - Cw - 343.1 0.31 0.16
C12TiO2-10 10 Co - 586.4 142 0.24
C12TiO2-20 20 Cu2 - 508.7 159 0.26
C12TiO,-40 40 Ci2 - 451.9 1.87 0.26

C12TiO,-40-C 40 Ci2 400 263.6 2.67 0.12
C12TiO,-40-pH 40 Ci2 - 411.9 223 0.25
Cy12TiO-40-pH-C 40 Cr2 400 213.6 3.37 0.10
C12TiO2-60 60 Co - 3321 292 021
C12TiO2-120 120 Cu2 - 307.8 3.07 0.15
C14TiO,-40 40 Cus - 421.6 1.98 0.25
Ci6TiO-40 40 Cis - 409.3 213 0.26
CisTiO2-40 40 Cis - 399.1 231 0.25

* 23] : Chemical Engineering Journal, Vol. 223, p. 210.
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Scheme 1. Possible mechanism for formation of CnTiO,-m with high crystallinity while retaining large surface area.
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* Z% : Chemical Engineering Journal, Vol. 223, p. 211.
Figure 2-2-1. FE-SEM images of the (a) C1,TiO, and
(b) Ci2TiO-40 samples. (c and d) HR-TEM
images of Ci,TiO»-40 photocatalysts at
different magnifications.
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Figure 2-2-2. Recycling results of the Cy2TiO2-40 in
decolorization for reactive black 5(RB

5)solution.
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Figure 2-3-1. SEM micrographs of TiO, thin films at three different volume ratio of AcAc : DEA : Ti(OBu)s (a)
Al-AcAc : DEA =2 : 1, (b) A2-AcAc : DEA =1 : 1, (c) A3-AcAc : DEA =2 : 3.

Table 2-3-1. component ratio of double complexing agents system.

Sample Complexing agents/ml Water/ml HNOs/ml pH
Al AcAc 2 : DEA 1 10 1 212
A2 AcAc 2 : DEA 2 10 1 6.57
A3 AcAc 2 : DEA 3 10 1 7.75

=*] : Applied Surface Science, Vol. 257, p. 4775.
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Figure 2-3-2. Time evolution in a sol-gel system of
developing phase separation.
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* Z% . Applied Surface Science, Vol. 257, p. 4777.
Figure 2-3-3. FE-SEM image of sample A2 aged
after 48h.
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Figure 2-3-4. TiO2-A3 fllm sintering after 85C.
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Figure 2-3-5. Water contact angle of the TiO, films
without UV illumination.
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