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Abstract

This research uses the TiO,/UV process to verify the most suitable condition and possibility to dispose
dyeing wastewater that contains pigment and a large amount of pollutants. For this, this research has
enforced experiments that compare photo adsorption, photolysis, and photo catalyst oxidation reaction, and
also evaluated and analyzed the change of pH and TiO, dosage, irradiation rates of ultraviolet rays and the
dosage change and injection method of H,0,.

According to the results of the dyeing wastewater experiment of storehouse catalyst that uses the new
form of TiO,, the photo catalyst oxidation reaction proved to be more effective than photo adsorption and
photolysis; 35%, 21% in the case of TCOD., and 39%, 28% in the case of chromaticity. Taking into
consideration the reaction time, amount of photo catalyst reaction and iradiation amount of ultraviolet rays,
the decomposition efficiency of pH change proved to be most effective at pH 4. On the whole, the acidity area
proved to be effective in dyeing water exclusion than neutral and alkalinity areas. Having evaluated the
influence of TiO, dosage, not only does the decomposition efficiency continuously improve as the Ti0, dosage
increases but the shielding effect does not occur also when the TiO, is at a fixed state. The influence of
ultraviolet irradiation amount concluded in the result that as the ultraviolet irradiation amount increases the
decomposition efficiency continually increased, but in the case of chromaticity when the irradiation amount
was higher than 37.8mW/cm? the removal efficiency is slowed remarkably. The influence of H,0, dosage
evaluation reached the results that although the decomposition efficiency increases with the increase of H,0,
dosage, when above 150mg (total dosage: 1200mg) H,0, consumes OH radical itself and reduces the
decomposition efficiency. Also in the case of the H,0, injection method rather than injecting in the whole
amount of H,0, (1200mg) needed at the beginning all at once, injecting divided quantities of H,0, whenever
the electric current density falls below 10mg/I reduces the wases of OH radical due to an excess of H,0, and
in tum heightens the decomposition efficiency.
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Fig. 1. Schematic diagram of Supports coated TiO,.
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Table 1. Characteristics of dye wastewater

TCOD, (mg/)

Color (unit) SS (mg/)) pH

Dye complex wastewater (D. city) 250~350

900~1,100 45~55 5~75

1.UVLamp 2. Photocatalystbead 3. Stabilizer

4, Airpump 5. Aerator

Fig. 2. Schematic diagram of reactor.
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Fig. 3. A plane view of reactor.
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Table 2. Removal efficiency of dye wastewater by TiO, alone, UV alone and TiO, with UV

Condition TCODCr (mg/) Color (unit)
TiO, uv TiO, + UV TiO, uv TiO, + UV
Removal efficiency(%) 28 42 61 33 43 70

g e B AEe A FAH HO, Y43
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FUsle Wy oz B EEE Fr8tAT. ARse
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3. Zn ¥

3.1, gMmof R0l Mstef Y

QA o] BEo) Mste] L Hriar] K3,
Ao ehe o] &3 FEH g, TiO,HE o] &8 #
Zo) Fahibg 2@ 2AYAF TiO,E FAIO °f &
F &) uhe A& St AR 8AI3E
o2 39t 1 olfE A¥ AR F 64t MAlE
B ES 2718 B, 6A% FHE 8AIL A&
oA g F7H8 BYoh 22y 8AE FRHE £

E&9 F7p7t BolA] ¥ty Wit}

Fo) 3, FEE g, BEo) g AP P
82 TCOD., BB & Mo FHAES TALS}
o} Table 29} Zo] Helste] #MaAth A¥ A3}
d) o3 TCOD 9} Ral A gL 26, 40, 61%0] 1,
Mzo] B EE&L 31, 42, 0% ZAE AT o]
g date FEo) vl 3 E3r A AN
2 o] &3 FE& ¢ TiO S o 88 FFv) FHR
o $538E & £ 0 ol FEHud) AfHE =
Abeted YA 5] & OH radical @ superoxide radical 59]
7333 23l gEo 2 godr).

3.2. pH giglol|l e Faf &4

Foi2l Ao A wg} TiO,e Ao
ol HAe e aLL Yehle HA pHE dotX
7] 918t pH Wiste] we EHEELE AT EYT
Fig. 49} Fig. 5& TiO, ¢ Aol g g2 &2
pHe] ¥ste] wel TCOD 9| B aas} Hes ¥

300

250

200

150

100

TCODcr Conc. {mg/L)

50

0 0.5 1 2 3 4 5 6 7 8
Time (hour)
—— pH 2 ~&—pH 3 —k—pH 4 —¥—pH 6 —¥—oH 8 ——pH 11

(raw water = 50L, reaction time = 8hr, UV intensity = 37.8mW/cm?, TiO, = 35.3g)

Fig. 4. Effect of pH on photocatalysis of TCOD, concentration of dye wastewater.
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Fig. 5. Effect of pH on photocatalysis of color of dye wastewater.
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Table 3. Effect of pH on photocatalysis of dye wastewater (raw
water = 50L, reaction time = 8hr, UV intensity = 37.8mW/cm2, TiO,
=35.3q)

Removal efficiency(%)

condition(pH)
TCODCr(mg/) Color(unit)
2 51 55
3 58 60
4 61 70
5 48 52
8 28 51
11 10 36
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Fig. 6. Effect of TiO, dosage on photocatalysis of dye wastewater.
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Fig. 7. Effect of UV intensity on photocatalysis of TCOD,, of dye waste water.
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Table 4. Effect of pH on photocatalysis of dye wastewater (raw
water = 50L, reaction time = 8hr, UV intensity = 37.8mW/cm?, TiO,

=35.39)

Remaval efficiency(%)
UV intensity(mW/cm?)

TCOD¢,(mg/) Color(unit)
6.3 39 49
18.3 50 62
378 61 70
56.7 67 73
75.6 75 76
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wastewater by various injection method.
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