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Abstract

The removal efficiency of organic compounds and the toxicity evaluation of
microorganism have been studied in dye wastewater treatment using UV/TiO: and
UV/H20: photooxidation system. Sample waters tested in this work were raw dye
wastewater and dye wastewater treated in UV/TiO; and UV/H20O: photooxidation
system respectively. Total organic carbon(TOC) removal rate was 50% in UV/TiO;
process and 80% in UV/H30: process. It has been investigated with colony
counting agar method and paper disk method whether the type of treatment process
has affected the microorganism growth. In the raw wastewater, more than four
types of microorganisms have survived. But, little of microorganisms were alive at
TOC removal rate of 50% in UV/TiO: system. In contrast to that, two types of
microorganisms were found at TOC removal rate of 80% in UV/H20. system.
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motile wild-type strain 1009 motile SE303

Fig. 1 Transmission electron microscopy of motile
and non-motile of Salmonella in dye
wastewater
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Fig. 2 Sampling point in dye wastewater

treatment system

Table 1. Characteristics of dye waste water

ISR

of

Characteristics | Maximum | minimum | Average
pH 6.77 4.25 5.87
Alkalinity 3,160 340 1,375
SS 336 43 102
TOC 830 160 330
COD 1,504 327 637
Turbity
(NTU) 34 31 42
Color 2,400 1,032 1,574
Conductivity
(us) 1,244 362 653
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NTU : Nepthelometric Turbidity Unit
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Fig. 3 Schematic diagram of UV/TiO2 and UV/H02
system
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2.3.2 Paper disk method
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Fig. 4 Variation of initial pH with irradiation time
(initial [TiO,]:100ppm, [H20]:50mM)
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system (initial [TiOs:100ppm, [HoOsE50mM Table 2. Cell number of microorganism of raw dye

pH:6.0 = 0.5) wastewater
Color Cell number
Fig. 6 UV/TiOz¢} UV/Ho0, Al2=¥12] TOC A i
AZES YeEbd Aok Axe Ag-ge vh2A Gold 1.3x 10" Cells/mL
T oAzES AR g 2 AbelE Hola v Yellow 49% 10" Cells/mL
UV/TiOAl 22812 UV/Ho0, AlZ=¥lel] H]slo] vhe Red 8.8 107 Cells/mL
g2 50% d¥d duda At £, @ Ivory 35% 10" Cells/mL

gol FARE AE AR Hete] a7 213
o] W 1008 o] Fol uehvith Awe] 759
Aol EAeE waw BAve] T o
o} AAH Awsl asts WA TOCS A7
= AFA0R FUIRAT COE AT E Aol
Qo] A2 vhE A4 wark[10L(15]

Fig. 72 9# 5] sk wixddS ¢ so= . )
#3e] 2RI of 2 99Xk Moz THalo] Fig. 7 Colony counting agar method
Ao 4 74 olAbe] HEIF AEFT YOS o (@) raw sample (b) UV/TIiO2 system
% gtk Table 2= #28 Ao @ AAFE (©) UVH;0 system
i Ao, #FE I F MY B2 EEIE )
3£ OE%]L;%L redEETS.STXlOI Celle] Tml %oﬂi Fig. 82 B& 4 TiOy} 2744 UV/TIO,
2" A wkg F 50%<2 TOC7F AAE 2 Al
J

ol di@ Agelrh o Ao Avge] Hste]
ivory(2.8x10" cells/mL)¥ro] &A&ta Uwx #3
e AEe oz wuHd. o FarstEAel
el wpep gk abstE o Ao EASIE T

st obolme] A z7] 5ol

>
i)

,86,



A7) E A G H gl e A4 =),
FAstA 2" e o] &7 P

v}
j=0tn

Fig. 9& UV/H0, AlZ=8& AX gz ol
Hate] A¥e Aoty s art Wt 4
Lol 2% #F7F #EHAT. red(d.1x 10
cells/mL)$} ivory(4.8x 10" cells/mL)E %7] 99
Fol Bl e smE EAste] AlslEe 9%
vellow# gold7} AbE¥E Aoz Fadch X &E
& WelAME UV/H0, Alzgle] 80%= © =7
UEREA T A F Ao APEEE w3 FFR
9 73] = UV/TIO Alz=gled uste] yE=g

o] A vEbwth

Fig. 8 Paper disk method
(a) Salmonella.enteritidis KCCM No.12021
(b) E.coli KCCM No.11234

Fig. 10& Ag #55 vz =9d] =2 agar
platedl ¥4, UV/TiO; A &l4=, UV/H:0, & 5l
3} Paper disk Ale S 34
Salmonella.enteritidis VA &9 A& ot
gt Foltt. olw YxTE HIEFE AR
paper disk F®Hol A|AFFEo] A& Ao F Ho}
Salmonella.enteritidis VA& EE A58
A A A FFgS A Ee AR YERTH

Fig. 11 E.coli KCCM No.11234¢] A3 23
of #e Aot AlF wFE Y =dE w2
A, TiO: A&, H02 A 5o

sle] Paper disk Algstth olwWlE dET=
W FS AFEEA T paper disk FHo| A HFF
=) Z]-E]' Aoz Kol Ecoli MAEL T A
A zelo| ] RE odgks wx] 9= Ao eyt

agar plate©l

.ﬂ

4. BB

AT 5% AR

o}

dlo

3}

rlo

7] pH7F 6 A% ol QA 571 Fatslad
AW FAREIA 6-7TAlo]Z o] &3}t
AMEANAEEY] TOCAAZES U V/HzOz Al
go] UV/TiOAl =8l Hlste] o =2 A
&S HOY MEAAZES % Alz=d] B
=2 AYags Hole W TOCAAR

—‘ﬂ FO{' l}‘ 2 mlo Hl‘

2. Q5o Tig w2
o @t AEHL
# UV/TiOz
oy TOCF 80%
oA 2Fe] T}
9 #F Apgael o
Salmonella.enteritidis
E.coli "MA=2
wEo A Al GFS WA Bk

(1]

(2]

(31

(4]

(51

(6]

(71

(8]

,87,

2 UV/TiOA =5l 9]
Al 2~

i A29H A%, 2009.
Aol K718 A as L ARvIRe] B4 Bt

509 ] 3L
go] 80%E YFER AT

UV/H0

AN A FHA 4 74A o]
e TOC7F 50% AA
Az A= dF7F A Abdsh
AAE UV/H)Op Al2=¥
#ZE o] UV/TiOy Al
LHERSE T
nAEY] GG IF
UV/TiO3 UV/HxOp A 2=H]

o2 H

ot

Buffle, J., Complexation reactions in aquatic
systems | An analytical approach, John Wiley

& Sons. Inc., United State, pp. 184-190,
1988.

Poter, J.J and Sinder, EH., “Long-Term
Biode-gradability of Textile Chemicals”,

JWPCEF, Vol. 48, No. 9, pp. 2198, 1979.
Hazma, A. and Hamoda, M.F.,
“Multiprocess Tretment of Textile
Wastewater”, Waste Conf, Purdue Unvi.,
Proceeding of 35th Ind., pp. 151-163, 1980.
Aieta, E. M., Reagon, K. M., Lang, J. S.,
Mc Reynolds, L., Kang, J. W., and Glaze,
W. H., “Advanced oxidation processes for
treating groundwater contaminated with

TCE and PCE Pilot scale evaluation,”
Journal of AWWA, Vol. 80, No. 5, pp.
64-75, 1988.

Herrmann, J. M., Guillard, C., and Pichat,
P., “Heterogeneous photocatalysis : An
emerging technology for water treatment”,
Catal. Today, Vol. 17, pp. 7-20, 1993.
Matthews, R. W.,  “Photooxidation of
organic impurities in water using thin film
of titanium dioxide”, J. Phys. Chem., Vol
91, pp. 3328-3333, 1996.

Koubek, E.  “Photochemically  induced
oxidation of refractory orgabic with
hydrogen vperoxid” Ind. Eng.  Chem.
Process Des. Dev., Vol. 14, pp. 348-350,
1975.

Ho, P. C, “Photooxidation of
2,4—dinitrotoluene in aqueous solution in the

presence of hydrogen peroxide”, Envirn.



Mol dAH st e AT =F), A29H A, 2000.
, ol & 4
Sci. Technol., Vol. 20, pp. 260-273, 1986.
[9] Harold J. Benson, Microbio logical
Applications—Laboratory Manual, NMcGraw—Hill
7th ed, 1998.
[10] #AFH, o]&A, “53t4 slstiio] ofgh H-2]
Abe] ®al Al #e AF(1)-F4ts)
TAS S FAAe RaEEAd w47, 24
218} Vol. 13, pp. pp. 234~240, 2000.
[11] Glaze, W. H., and Kang, J. W., “Chemical
models of sdvanced oxidation processes”
Proceedings of a symposium on advanced
oxidation  processes, Toronto, Canada,
June, pp. 4-10, 1990.
[12] Sundstorm D. W., Klei, H. E. Nalette, T.
A, Reidy, D. J., and Weir, B. A,
“Destruction of halogenated aliphatics by

P

[

ultraviolet catalyed oxidation with hydrogen
peroxide” Hazard waste Hazard. Mat.,
Vol. 3, pp. 101-110, 1986.

[13] Matthews, R. W., “Kinetics of
photocatalytic oxidation of organic solutes
over titanium dioxide”, J. Cata., Vol. 111,
pp. 265-272, 1988.

[14] Pelizzetti, E., “Photocatalytic degradation of
atrazine and others triazine herbicides”,
Environ. Sci. Technol., Vol. 24, pp.
1559-1565, 1990.

[15] Wei, C., “Bactericidal activity of TiOs
photocatalyst in aqueous media : Toward a
solar assisted water disinfection system”,
Environ. Sci. Technol., Vol. 28, pp. 934-938.
58, 1990, 1994.

,88,



