GAAG A FEo)-F33 W

L S

dste" AR, A, Yo

*
—

zAdEE oty 8745t

zAg st A sheFaa
‘A sta AAgstgst sata
‘ZAgeta TS BA T

Photochmical Reaction of Wastewater Dyes in
aqueous Photocatalytic Suspened Solution

Sam-Hyeok Kim", Kyu-Hyeok Kwon?, Chil-Nam Chot®,
Oh-Jin Jung*

"Department of Environmental Science, Graduated School,
Chosun University
’Department of Chemical Engineering, Chosun University
*Department of Chemistry, Chosun University
‘Division of Environmental Engineering, Chosun University

1. A&

g7 A s AW #AAFY A, gAY ARH FAqFe
A& AdHre] Medele FAC v -3 ANAHNLY HFuEF
o] F7h 71EA ALY FAFoE 3ty € E FAE YMME o7
T B2 o] Hasto

Hg A D Hg EAHANA Ve B3 e gades
He 443y ddAe F dAeFe F 6%E A8t Uz H¢ u)
FE oF 45 %E AAZL Jov LFFIFFAHEAA BOD wE)& AFA e
oF 24 %2 ALY Qo] FEFFA HAE ¥ 0 Adn F 4

AT

- 163 -



o olzid AT vAEA o3 €L Phanerochaete
chrysosporium(281 292 2#)?® P, chrysosporium(Azo# & 8 -1 8k 9]
zalg 28" Y Pseudomonas luteola(¥+84 Azod &), Flavovacterium
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Figure 1. Chmical structure of Methyleneblue Tetrahydrate, Methyl
Orange, Phenol Red
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Figure 2. Photoreactor used in this experiment
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Fgd)z BN F AFH4E 5 st 1847 nmet 253.7 nme
A71E Zte FHoA FRAANA EFFA2 £33 A3 E Figure 30l
ettt Figure 39 A3 24085 #ES AlAS o 184 7nme
253 7nme] Ao A ZZe]l AAE&L 75%9 91%E YElgoen 2537nm
o] 9ol 1847 nm ot o] wE FRIAEEE /1AL g+ Ut
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Figure 3. Photodegradation of as function time of illuminated by wavelength using 184.7nm
and 253.7 nm-light source(methyleneblue tetrahydrate ; 88.76 mg/L, TiO,; 0.5g/L,
0,:3.0 mL/min)
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tetrahydrate® #7 &< TiO27F 91.3%, ZnOE 37.1%& uvElyon TiO,
7F ZnOEY 84 o] & Foi5s 2 A2 Yekth
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Figure 4. Photodegradation of MBT in agueous suspended solution of photocatalysts(MBT ;
85.67 mg/L, O, ; 3.0mL/min, TiO, ; 0.5g/L at 253.7nm)
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Figure 5. Photodegradation of aquatic solution suspended by changes of photocatalytic
concentration(MBT ; 90.60 mg/L, O, ; 3.0mL/min at 2563.7nm).
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Figure 6. Photodegradation of aquatic MBT solution suspended by photocatalyst( 0.5
g/L-TiO,) lin condition of various flux of oxygen gas(MBT ; 93.25 mg/L, air

injected flux ; 3.0 mL/min at 253.7 nm)
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Figure 7. Photodegradation of aquatic MBT solution suspended by photocatalyst(0.5 g-TiO,/L)
in condition of channge of pH(MBT ; 94.54mg/L, O, ; 3.0 mL/min, wavelength of UV
Lamp; 253.7 nm).
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Figure 8. Photodegradation of aquatic substrates(MBT ; 67.70 mg/L-COD,,,, MO ; 71.32
mg/L-COD,,,. PR ; 68.88mg/L-COD,,) solution suspended by photocatalyst(
0.5 g-TiO,/L) under experimental condition(O, ; 3.0 mL/min, wavelength of UV-
lamp ; 253.7 nm).
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Figure 10 . Change of OD as various aqueous substrates for optical photodegradation
condition( MBT ; 67.70mg/L-COD,,,, MO ; 71.32 mg/L.-COD,,,. PR ; 68.88

mg/L-COD,,,. O, 3.0mL/min, TiO,; 0.5g/L at 253.7 nm).
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Figure 11. Dye concentration(absorbance) profille profiles measured at three

wavelength for photocatalytic decolorization of wastewater containing
Degussa P, TiO,( Temp. ; room temperature, O, ; 3.0 mL/min, TiO, ;

0.5 giL).

5 AnEH
1) Tai~Il Yoon, Won-Seok Chang, J. of KSEE, Vol. 16, No. 7, pp. 863
~ 875(1994).

2) Kirsten, S., Greg. T. L., Cameron, L. J, and Danid, E. M,
Biotechinol. Lett, 15, 1185~1188 (1993) _
3) Maria, B. P. and Craford, D. L., Department of Bacteriology and
Biochemistry, University of Idaho. Moscow, ID 83843, US.A. 37, 90

2~907 (1991).

4) Pauli, O., Kirsi, A., Veli-Matti, L., Tuomo, G., Timo, R., and Ilari,
S., Appl Environ. Microbiol., 59, 4010~4016 (1993)

5) Rechard, L. Edwald, S., and Kurt, M., Biochem. Biophys. Res.
Communi.., 1092~1098 (1991)

6) Sami, S. and Radhouane, E., Appl. Microbiol. Biotechnol., 37, 813~

817 (1992)

- 174 -



7) Colleen, C., Jhon, A. B. and Steven, D. A. Appl Envrion,
Microbiol., 56, 1114~1118 (1990)

8) Griselca, G. D. and Eduardo, A. T., Biotechnol Lett., 12, 869~872
(1990)

9) Fukui, H., J. Biotechnol., 24, 267~275 (1992)

10) Pasti-Grigsby, M. B., Paszcynski, A., Goszcaynski, S., Crawford, D.
L., Appl. Environ. Microbiol., 58, 3605~3613(1992).

11) Cao, W., Mahadwvan, B., Crawford, D. L., and Ron, L., Enzyme
Microb. Technol., 15, 810~817(1993).

12) Pasti-Grigsby, M. B., Paszcynski, A., Goszcaynski, S., Crawford, D.
L., Enzyme Microb. Technol., 13, 378 ~384(1991).

13) Manuel, H., Juana, R., Juan, S., Jose, L. C., Maria, 1. P., and Maria
E. A., Appl. Microb. Technol., 59, 3909~ 3913(1994).

14) Zhou, W. and Zimmermann, W., FEMS Micobiol. Lett., 107, 157 ~
162(1993).

15) Hu, T. L., Bioresou. Technol., 49, 47~51(1994).

16) Fredric, S. A., Appl. Microb. Technol., 58, 3101 ~3109(1994).

17) Chae-Gun Phae and Hae-Kyoun Kim, ]J. of KSEE Vol. 18, No. 9,
1103~1114(1996).

18) Kuo, W. G., Water Research, Vol. 26, No. 7, pp. 881 ~886(1992).

19) Winiati, W., et al, KPR TEH MR F#H, Vol 38 No. 1, pp. 8~

12(1987).

20) Sedlak, D., L., and Andren, A. W., Environ. Sci. Technol.,, Vol. 25,
No. 4, pp. 777 ~ 782(1991).

21) Sinder, E. H., and Porter, J. J., J. WPCF, Vol. 46, 884~894(1974).

22) Oh-Jin Jung, Sam-Hyeok Kim, Kyung~Hoon Cheong, Basic Science
& Engineering, Vol. 1, No. 1, 167~170, Chosun University(1997).

23) Sam-Hyeok Kim, et al, J. of the KESS., Vol 6 No. 1, 75~
83(1997).

24) Cunninigham, J. and Srijaranai, S., J. of Photochemistry and
Photobiology, A: Chmistry, 43, 329~335(1993).

25) Minero, C., Alierti, C., Pleizzetti, E., Terzian, R., and Serpone, M.,
Langmuir, 7, 928 ~936(1991).

26) Matthews, R. W., J. of Catalysis, I, 264 ~272(1988).

27) Robert J. Davis, John L. Gainer, Gilbert O'Neal, I-Wen Wu, Water

Environment Research, Vol. 66, No. 1, 50~53(1994).

- 175 -



