Korean Chem. Eng. Res., Vol. 46, No. 6, December, 2008, pp. 1063-1068

CVDH2E HZE M=jE[E =11} O0|F =025 0l83 HEHSF

HRAMS IR 2 - A

Ty 34 5e
540-742 A=A Wl=tE 315
#Sharol U2 7] A AR AT AE
305-343 tIAAl F737 7HIE 102
| TR T
143-747 AZA] BT FAs 98
(2008 52 179 FH<r, 20083 119 120 A=)

The Microwave-assisted Photocatalytic Degradation of Methylene Blue Solution Using TiO,

Balls Prepared by Chemical Vapor Deposition

Sang-Sook Park, Jae-Hyeon Park*, Sun-Jae Kim** and Sang-Chul Jung’

Department of Environmental Engineering, Sunchon National University, 315 Maegok-dong, Sunchon, Chonnam 540-742, Korea

*Clean Energy System Research Center, Korea Institute of Energy Research, 102 Gajeon-ro, Yuseong-gu, Daejeon 305-343, Korea

**Department of Nano Science and Technology, Sejong University, 98 Gunja-dong, Gwangjin-gu, Seoul 143-747, Korea
(Received 17 May 2008; accepted 12 November 2008)

(@] OF
i =

ST A o= AE TiO, FH1) e ol8ste] nlolAmso| el Al S SAlel ZAAA HE e
g G el AE SISlh FFrikeo] vlol Aol Bt Aol S o] ARgel] flste] wholAmso]
HOﬂ J3h gz !El” FRASAINULE Afgaigict. @A} vlo] Ao He] i, vk o] £ER< 12

o] S7FETE ISl Sk 53] dREAS VIR FSuikee] wio]

éd O] HESETASE= (0.0197 min o)1 FEuHkgo]| TSl ARES HULs A0 S5A)

2 0.0061 min "2 oF 3 5 ghe WERASITh 2 Ae] A3RAE kel vlola = go] Bt v
éﬁb Ao 37 }0}71% oA, st M7k FEES el ol Aol ne] ZAPE e B
T

1,4
=
23 QA g &

Abstract — The photocatalytic degradation of methylene blue water solution was carried out by irradiating microwave
and UV light simultaneously using TiO, photocatalyst balls prepared by Chemical Vapor Deposition method. A micro-
wave-discharged electrodeless UV lamp was developed to use microwave and UV simultaneously for photocatalytic
reactions. The results of photocatalytic degradation of methylene blue showed that the decomposition rate increased with
the microwave intensity, the circulating fluid velocity and auxiliary oxidizing agents added. Especially, the rate constant
of H,0,-added photocatalytic reaction increased about three times from 0.0061 min™' to 0.0197 min~' when microwave
was additionally irradiated. This study demonstrates that the microwave irradiation can play a very important role in
photocatalytic degradation using peroxides although it is not easy to quantitatively assess the effect of microwave on
photocatalytic reactions from the experimental data of this study.
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Fig. 1. Schematics of the microwave/UV-TiO, photocatalytic degra-
dation apparatus.
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Fig. 2. Photographs of the electrodeless UV lamp (a) and microwave-
discharged lamp set in the microwave oven (b).
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Fig. 3. X-ray diffraction pattern and SEM micrographs of the TiO,
film grown by CVD method at 1 torr under 773 K.
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Fig. 4. Schematics of the UV-TiO, experimental apparatus.
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Fig. 5. Degradation rate of the methylene blue at various microwave
intensity.
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Fig. 6. Effect of flow rate on the photocatalytic activities for decom-
position of methylene blue in aqueous solution.
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Fig. 8. Photocatalytic degradation of methylene blue at various oxy-
gen gas flow rate.
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