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Abstract

This study was performed to assess the potential use of ozone or UV radiation for the treatment of water contaminated with
sulfamethoxazole (SMX), which is frequently used antibiotic in human and veterinary medicines, especially focusing on the
kinetic study and effect of pH. In a study using ozone alone, kinetic study was performed to determine second-order rate
constant (kossmx) for the reactions of SMX with ozone, which was found to be 1.9 x 10° Ms™ at pH 7. The removal
efficiencies of SMX by ozone were decreased with increase of pH due to rapid decomposition of ozone under the condition of
various pH (2.5, 5.3, 7, 8, 10). In a UV irradiation study at 254 nm, a kinetic model for direct photolysis of SMX was
developed with determination of quantum yield (0.08 mol Einstein™) and molar extinction coefficient (15,872 Mcm™) values
under the condition of quantum shielding due to the presence of reaction by-products formed during photolysis. For effect of
pH on photolysis of SMX, SMX in the anionic state (S’, pH > 5.6), most prevalent form at environmentally relevant pH values,

degraded more slowly than in the neutral state (SH, 1.85 < pH < 5.6) by UV radiation at 254 nm.

keywords :

A=
29 4% 3

7 @i, oz F29

Stdel WS

2 FlFA AR dE ook, o
FolA ThEE FFY

3], Sulfonamide A<

H} I TH(Hirsch et al.,
o 3%, A2 Kim S@007) 47 #2e] 9Ag st H Mol AA Z5A

A2 e FRS L AT 26 o kgt yr 18 ATHWolfe, 1990).
Hetd B ATNAE oF

”El AHEE I ATt
Sulfamethoxazole(SMX)+ Sulfonamide A< 4 FAA
2A Ad 9 S AEF ES dEeE AW S AR
AU, d43s EF5ka A
ol AH7tste AL&EHIL
FAAE AW A &S S BAEHU, LR B

FHAY B AEFANM F 70~ &
150 Ug/L O}_/\H]_T’__T_Oﬂ}q_\‘_:_ 9_|]: 200"“2,000 llg/l_7]' 7&]!%‘1_ (KaWamUra 2000) UV :g—
=
e

Ozone, pH, Quantum yield, Rate constant, Sulfamethoxazole, UV

=] HA ZHEZ S BUEHYS 2

&, g 2ol A=HAN

on, 53], SMXE stedFaolA oF 3.8~407 ug/ll, A

A #El A g
o]

2

At Az #9229

]_
'(5‘

1999: Kolpin et al, 2002). ¢gveg M, 2% 9T fla &

"To whom correspondence should be addressed.

jwk@yonsei.ac.kr

F5olA] 1.7~36 pg/Lyt AEFQvn Rusgao @
drds 9 F&Fd IF
g

1
A adHoz FYAE AAL & U

OQL‘mﬂoé

9ith(Lindberg et al., 2007). 3 447} 3

el MAgE A A
F gtk gt 35 2

e

%71 Wi mAE Ao

7 setgelu A Aol =
FHoz AolF & Udrks P

T AeH, FFd JFFd
s 3 F
¢ 527 A txe y  FE =S 8= v 4
91tHNRC, 1999). £ o]& #golA AgHd 2HE 2H
SERSREEC ) steAlE gA
Ao} 33, ST E E3) A A A7 Zasith
1tHBoxall et al., 2003). A4 HZ 49 LES ZT AEe A
BIEC ®ok ol FHESAg #
FAA S0 AZHT Qon = 2,8 ¥ 22 §8 1
o] ol dA B2 3

SZMA EdEHa Q)

o
Hold &% 7t glo

dEe BPATNA R
1

&% oz g

A9 UV ZALE o] &3l
SMX9 AA E4& Fretdth ARHezE 0EF UV

A2 & de AHE 39949 Yoz 1Fsglen, pH

Joumal of Korean Society on Water Quality, Vol. 24, No. 1, 2008



64

N
o
N
(]
ok
02

bt

02
ok

0

¥ SMX9 3l5tEe] mE A AL HIE HU13

P =

21. M AIE 28 M=
Sulfamethoxazole (SMX, 99%)+ Sigma-Aldrich A}l A,
phenol> Duksan pure ChemicalolA] FJ3tATh AFel
AHHE EEAFY JAFE Zo(Distilled-deionized water,

Barnstead, Co.)2 A| =33t}
22. 2F, W &A| 74 & MY =H
2 dFdAM = LE3F UV ZALE o] &ste] A AA

o g 5924 (kinetic)
AT A A () 2& ¥
2E HUF A A WE7]

sk Fig. 1o &
uv w3715 YeEr At

AES XA

FHRE AFtRer, o0& EIF (= 1.0 mM)E 27 &
=7} 42~14.6 uMo] E]E% Gas-tight A|FXE °] &3t
HE71 AP FUSATh e T AR L& FEE
B A7 39t" A4 3 ZXE o839 Indigo
methodZ A< =73+ tHHoigné and Bader, 1981). 43
A A2 AAZF AFE 001 N NagS,0:2 FY st

= Al ZEAZAT UV FAF AYoAE 500
mL €F9 /g A2 & 875 Ao, bt
S71 WFe HEgFES AASAL dFo uv A WA=

(UVP Inc.,, 254 nm)E Z&ste], uv 2ol HgaEs &3
ZAHEE FAsETh UV 2AF ZE(8x 107 Einstein
L', 0.38 W/L)= H,0;, actinometry ¥ o2 =335t
(Nicole et al., 1990). T3 X5 o] &3l F2& 20°CE
AFSHA FASATE & FY 9 UV 24} A] 0 4
9] pH FFE #H71e7] dsiA pHE 0.1 M phosphate
bufferet 0.1 M NaOH, 0.1 M H,S0,& o] &3t tha 9
9] pHE Z+7}t 25, 5.3, 7, 8, 1022 A3y ch

23. A2 2M

UG AL AFT AR B EAL IHFAAZ
ZulEI g (High Performance Liquid Chromatography,
Gilson jit)2 #Astach 4 23 9% Z¥"(Waters 5
uM ODS2 Cis 4.6 x 250 mm)<S AR&3FH L, &2 9 (Eluent)

50 mL syringe

reactor Injection of

saturated O, Sol.

Sampling point

@
Fig. 1. Schematic diagram of (a) ozone and (b) UV system.
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Fig. 2. Removal of SMX as a function of (a) time and (b) ozone dosage at pH 7 and 20°C; [SMX], = 100 uM.
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Fig. 3. Determination of the rate constants for the reaction
between ozone and SMX using the ozonation;
[SMX], = 10 puM, [phenol]l, = 5 uM and 10 uM,
[t-BuOH] = 20 mM, pH 7, Temp. = 20°C.
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Fig. 5. Change in total absorbance at 254 nm during the
direct photolysis of SMX; [SMX], = 100 uM, UV
intensity = 8 x 107 Einstein L’s®, pH 7, Temp. =
20°C.
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1.85, pKa,, = 5.6 (Qiang and Adams, 2004)
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