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TiO, shows considerably efficient photoreaction activity under the ultraviolet range but it has disadvantage that there is no
activity in the visible light range. In this study, it was tried to find a solution for the problem of this kind of photocatalyst
by utilizing transition metal, which can show electronic transition with TiO» in the visible light area. Photocatalyst was pre-
pared, which can have photocatalytic activity in the wide wavelength range, not only ultraviolet region but also visible light
area and prevent the combination of electron and hole hindering the photoreaction. For this purpose, by using the ion ex-
change method, TiO, precursor and transition metal precursor were dipped into H typed strong acid ion-exchange resin. And
two kind photocatalysts (Ti-M-SCM) in which transition metal and titanium dioxide coexist through the carbon-
ization/activation process was prepared. Moreover, photolytic reaction under the wavelength 254 nm and 365 nm was per-

formed for humic acid (HA) in the continuous reactor in order to estimate the efficiency of produced Ti-M-SCM.
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Figure 1. Flow chart for the preparation of Ti-M-SCMs.
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Figure 2. SEM image of (a) Ti-SCM, (b) Ti-Fe-SCM, (c) Ti-Ag-SCM,
and (d) Ti-Cu-SCM.

Table 1. Strength Value of Ti-M-SCMs and Ti-SCM

o, hotocatalyst 1 oM TicFe-SCM Ti-Ag-SCM Ti-Cu-SCM

1 9.42 9.04 9.23 9.17

2 820 9.13 9.26 9.08

3 8.96 9.07 9.04 9.20

4 9.47 8.97 9.00 9.42

5 9.03 9.34 9.27 9.07

6 9.40 9.21 8.88 9.17

7 9.24 9.01 9.03 9.08

8 9.32 9.31 9.29 9.02

9 921 9.01 9.37 9.04

10 9.33 9.12 9.15 9.01

AVERAGE 9.15 9.12 9.15 9.12
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Figure 3. Degradation profiles of (a) Fe (0.5 wt%)-TiO:[14], (b) Ag
(0.5 wt%)-C-TiO[15], and (c¢) Cu (1.0 wt%)-TiO,[16].
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Figure 4. Photodegradation efficiencies of HA wusing Ti-SCM/Ti-M-
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365 nm).
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Table 2. Compared of Ti-M-SCM and Previous Other Papers[13-15]

Photocatalyst Wavelength

Samples Organic material

type (nm)
Fe-doped TiO, [13] powder 315~400 2,4,6-trichlorophenol
Ag-doped TiO, [14] powder > 420 phenol
Cu-doped TiO, [15] powder 315~400 2-chlorophenol
Ti-M-SCM (This paper)  granule 315~400 humic acid
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Table 3. Value of k and R according to Various Photocatalyst

Amax = 254 nm Amax = 365 nm
Photocatalyst P pym . o

k R k R”

Ti-SCM 0.0905 0.9979 0.0055 0.8981

Ti-Fe-SCM 0.0835 0.9885 0.1264 0.9919
Ti-Ag-SCM 0.0541 0.9808 0.0791 0.9987
Ti-Cu-SCM 0.0173 0.9815 0.1064 0.9835
* k = Reaction rate constant

#% R? = Coefficient of determination
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