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This study aimed at improving the TiO, photocatalytic degradation of HA. ‘In this study, the Degradation of
Humic Acid using Jeju Scoria Coated with WO,/TiO; in the presence of UV irradiation was investigated as a
function of different experimental condition : photocatalyst dosage, Ca’ and HCO; addition and pH of the
solution. Photodegradation efficiency increased with increasing photocatalyst dosage, the optimum catalyst dosage
is 2.5 g/L and Photodegradation efficiency is maximized to WO3/TiO,=3/7. This indicates that WO; retains a
much higher Lewis surface acidity than TiO; and WOs; has a higher affinity for chemical species having
unpaired electrons. The addtion of cation(Ca’") in water increased the photodegradaion efficiency. But the
addtion of HCO;s ion in water decreased a photodegradation efficiency. Photodegradation efficiency increased
with decreasing pH. At pH < pzc, the electrostatic repulsion between the HA and the surface of TiO, decreased.
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Fig. 1. Light-induced electron transfers from humic acid on TiOs. (CB: Conduction Band,

VB: Valence Band)
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Fig. 2. Sequential photoinduced electron transfers to and from TiO; CB and the accom-
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Fig. 6. Photodegradation efficiency of HA with TiO;
dosage(Co=20 mg/L, pH 720.2).

Items Conditions
HA concentration 20 ppm
TiOz
WOy TIiO, = 3/7
Photocatalyst WOs/TiO; WOy/TiO; = 5/5
WO,/TiO; = 7/3
Concentration 25, 5,75, 10, 125, 15 g/L
pH 4£0.2, 702, 10x0.2
UV intensity 40O W
Ca’" concentration 0, 20, 40, 60, 80 mg/L
HCOs™ concentration 0.1 mM, 0.5 mM, 1 mM
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Fig. 9. Photodegradation efficiency of HA with WOy
TiO2=7/3 dosage(Co=20 mg/L, pH 70.2).
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Table 2. Photodegradation efficiency of HA with catalyst(%) (catalyst dosage=2.5 g/L, Co=20 mg/L, pH 7+0.2)

Reaction Time TiO WO/ TiO2
(hr) ? 3/ 5/5 7/3
0 0 0 0 0
60 30.1 379 30.1 25.0
120 429 55.0 41.0 370
180 50 65.3 481 449
Relative photodegradation
. . 0.
activity(180min) 1 13 0962 8%8
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Fig. 11. Photodegradation efficiency of HA with WOy/
TiO=7/3 dosage in different Ca® concentra-

o]F BE AYL FHvf WOy/TiO=3/7 25 g/LEZ 4 tion. (Catalyst dosage=25 g/L, Co=20 mg/L, pH
3519 ot 7+0.2, Reaction time : 180min)
Table 3. Photodegradation efficiency of HA with addition of cation (%) (catalyst dosage=25 g/L, Co=20 mg/L,
pH 7+0.2)
! WO3/TiO;
Items TiO.
3/7 5/5 7/3
0 0 0 0 0
- no-addition 301 37.86 30.1 25.0
Reaction Ca® 80mg/L 55.48 74.69 54.16 52.48
Time no-addition 4292 550 41.0 37.01
(rnin) 120 7+
Ca”” 80mg/L 75.81 9%.0 75.8 70.37
10 no-addition 49.95 65.3 481 4494
Ca” 80mg/L 85.04 100 85.0 80.24
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