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Abstract

In this study, the effects of crystalinity, composition and partiéle size of TiO: catalysts

on the degradations of humic acid in aqueous solution was assessed using the
commercially avaliable TiO2 particles. Photocatalytic oxidations of humic acid (HA,
Aldrich Co.) solution were carried out in case of adding different types of TiO: catalysts
and their decomposition efficiencies were analyzed with respect to pH, DOC and UV
absorbances values for the HA solutions and compared one another. The experimental
results showed that TiO: particles(Degussa P-25) mixed with anataze and rutile gave
the highest degradation efficiencies, respectively and much lower degradation efficiency
in TiO2 paticles of rutile only type. In comparing among ST series of anataze types, it
was observed that the degradation efficiencies generally were increased with increasing
TiO2 contents and surface area of the particles. Higher degradation efficiency of HA was
also found in zeolite type(D-TZ) of TiO. paticles compared with hydroxyapatite type
(D-TH) of TiO; particles.
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Fig. 1. Schematic diagram of UVsystem
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Table 1. Operation parameters of UV systems

UV lamp 20W mercury lamp
(low pressure)

Sample humic acid (20ppm)
Initial pH 9+0.05

Reactor 2.150mt

volume
Flow rate 800m¢/min
Reagtlon UV/TIO,

system

TiO ST-01, ST-21, ST-31, ST-41,

e P-25, D-TZ, D-TH, P-R
TiO,
concentration S0ppm

el #2718 F&o] gEE &y fsiA e
2" AAZ AZE Tubulard ¥HSZE AR
stk =3 wEkg §3 FHojed 22 TiOe &
e fEglon dhgxo A2 2151, HZ Y F
22 800m¢/min, AFZe] £F sLolActk. He
AlfE 4LE AZste] 005N NaOHE o] &3te] %
71 pHE 91022 ZHEFT F 2408 T A3A
t}(Table 1).
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Table 2. Physicochmical  properties  of
cimmercial titanium oxides
Content | Average | Surface |Composit
Catalyst of size area ion
TiOA%) |  (nm) (m'/g) (%)
ST-01 95 7 300 anatase
ST-21 95 20 50 anatase
ST-31 81 7 250 anatase
ST-41 9% 50 10 anatase
anatase
P-25 99.5 25 50+10 (8(.))
rutile
(20)
D-TH 92 5-10 - anatase
D-TZ 95 - 600 anatase
P-R - 200 - rutile
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Fig. 2. Variation of initial pH with time
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Fig. 3. Variation of initial pH with time
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Fig. 4. Removal of DOC with various TiOz
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