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Photochemical Degradation of Ofloxacin in Aqueous Solution

SHAO Meng, YANG Gui-peng, ZHANG Hong-hai
(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China)

Abstract: The photodegradation of ofloxacin ( OFLX) was investigated in distilled water, artificial seawater and natural seawater
exposed to high-pressure mercury lamp and xeon lamp. The photolysis of OFLX was affected by various factors including light sources,
initial concentrations, acetone and surfactants. The photoreaction rate of OFLX under high pressure mercury lamp was much faster than
that under xeon lamp, conforming to the first-order kinetics behavior. Expose to the same light intensity, The photodegradation rate of
OFLX was the quickest in natural seawater, followed by artificial seawater. The initial concentrations of OFLX were 2, 4 and 6
mg-L™", the rate constants were 0. 163, 0.140 and 0. 132 min ', respectively. The photodegradation rates of OFLX in seawater
decreased along with its initial concentration. The addition of acetone could accelerate the photoreactions of OFLX, The constants of the
reaction rate range from 0. 084 2-0. 102 min~'. A positive correlation was found between the photosensitive efficiency and the added
concentration of acetone. On the contrary, the addition of cetyl trimethyl ammonium bromide ( CTAB), sodium dodecyl benzene
sulfonate( SDBS) and Tween-20 ( TW-20) inhibited the photodegradation of OFLX, of which concentrations were all 5 mg-L™". In
addition, toxicity tests with Isochrysis galbana 8701 showed higher risk of intermediate products generated from photolysis of OFLX.
The toxicity of products decreased along with the reaction.

Key words : ofloxacin( OFLX) ; photochemical degradation; seawater; phototoxicity; kinetics

PR IR S b B B IRz 102y
Pyt AR B A R AL A W TE KR R B
R, R — 2R IREE 5 Y~ BRBE P i
AR ORI T NZRARO 5 E HOoll 7 3 i) BRI
95 7K Ak PR Ao AN YD S S B HE R, B A B A i
Stk A BT R B — Rl A A
TERPIRAS. BAEE P AR AE DT AE R AURT LA
R — LR Y, T L RE S S  — SE b 24 TR
(77 A DT 5 BOH AR B 1 A 25 7 B
b, PRI T N E DR E NN Kt B )
ZRIE.

SR B (OFLX) S 4 Fif 32 b H T 1k AR 19 54
=AM DT AE R (R R 2R ) IRz —.

HIT OFLX A M i 2 O BSRE E FITC 7K A BE 7 (i
IR ANETS R, H AT E 2 R AE KA s i
S 2T ELVR T RS 7 BN Ao HC A I R
AR = A — R R R 2R,
Al B A 25 BRK BRBE Hh AR R S WA L
AR T A v IR S BT A R AE K IR
A R A T B S AR [ERS OFLX
TEMG K AP AT R BT D A BE 5 a o S 9

W EH: 2011-03-22; fEITEHA: 2011-04-26
EEWE . AW ORPI T A H (105105 ) A MH L
P75 AA 5 B (NCET-04-0643 ) 5 0 H #“ K 1T
SE R RITUE § R« BRI 2 " @ TR L I
YEZ®IAT: BRBH (1986 ~ ), %, Wi-LWFFELE , EENEFEIT [ A it
fb2% , E-mail ; supermiranda@ 163. com
# I R N, E-mail ; gpyang@ mail. ouc. edu. cn



2 4 ARWIAE . AKAR R SR B DL R I 5 477

B, 70T T OFLX 7EAS R 4 i Z5 AF T it 2= %
fip it e REAT T HOCRERE AR R XX T
PE—2 T i OFLX FE/KIRIE 1A% 78 b S A 2554
I AT BB R R S

1 MR

1.1 i#5

OFLX (46 >99% , L IR nt A= Py Rk A7 BR A
Al) IR (FF B AR A ) oS bR = R
fb% (CTAB, [ 24548 P Ak 2480 A BR A | L ke
FEIRTH IR B ( SDBS, Tokyo Kasei Kogyo Co. , HA) |
20 (TW-20, Acros Organic th2#i501 28| ) ¥4
IMTEL; KIRIEK (NSW ) A & A1 Nifg X )2
KL E0.45 wm JE BT U8 S CE & N T K
(ASW) BLHI TR 1 kg W &4 24.7 g NaCl,
13.0 g MgCl, -6H,0, 9.0 g Na,SO, - 10H,0 #1954 ¢
H,0"" 5 Z218/K (DW) , i i 7 R 2B bk T2
BEddil % ; 43 8701 51 [ H R 7 R 2R K 7= 25 B ik
1.2 R

2hha] WLy 5% 1T ( Shimadzu 2450, H A4S &
BANE]) BREETE 2 nm, REFJE 4 0.001,360.0 nm
SRR CRUT-855T) 5 GY2 B2 TiRR 1k
= RONAN (R BT AR L SR A BR A W] ) 5 JBREEE
A (GXZ-380B, T W VL HANAR ) ) 3 a2 W ilse
(OLYMPUS CX31, HZA OLYMPUS AH]).

1.3 Kk
1.3.1 et

B 4 SN 5 AR AE 500 mL [ AE I 2 0 i
FREAT YA B i ARG B K LA 3K Ve 1N 1 A
FH 0P8 428 2 o T o e T R O Y e e ok
PEYT WG D PR A S rh B P i Bl DA OR R
S B WO B 5] (I8 1) AEikge b, 230
I 300 W SR AT Al 350 W mUkT 1 Sy o't 5 G
S, T ) R R KT ) A X B = R 300 ~
1100 nm P FE PN, GUAT fE &4 78 mT Do Al
ZLANX. FERAERG 3 min BURE— IR, i 4Nt
FETFHELT 200 ~ 500 nm YEiEFHE, OFLX ¥ /K % )
£ 290 nm AbA Fe RO 02 X 1 O BE A
1.3.2  FHE%

IR 1 000 mL = F Jf fd— U 1 LR 8% 5.
FERPRT = O] 10% Wi EhFRIR M 24 h, I LB Tk
Ve, 4xFRER LA =5 K 8 0. 15 MPa | K 20
min. B BEFRRLAL: 20 B9RFR i AL TR 50t

HRKEER —‘ ’—?ﬁ‘ﬂld(ﬂill

R

Bl1 ERRMFTE

Fig. 1 Schematic diagram of the photoreactor
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Fig. 2 Photodegradation of OFLX in distilled water, artificial seawater and natural seawater under different irradiation conditions
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Fig. 3 Photolysis of OFLX with different initial concentrations
in natural seawater under the irradiation of 300 W

high-pressure mercury lamp
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Fig. 4 Effects of acetone with different concentrations on
the photochemical degradation of OFLX in distilled water

under the irradiation of 300 W high-pressure mercury lamp
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Table 1  Effects of acetone and different surfactants on
the photolysis of OFLX in distilled water under the irradiation

of 300 W high-pressure mercury lamp

i 327 A% K N N 27
DW 0.0842 0.9814  8.24 —
DW/CTAB(5 mg-L=')  0.0713 0.9860  9.72 -18.0
DW/SDBS(5 mg-L~!) 0.0699 0.9977  9.92 -20.4
DW/TW-20(5 mg-L~") 0.0734 0.9883  9.45 -14.7
DW/ PN (1 mg-L=") 0.0885 0.9845  7.83 4.98
DW/PBI(10 mg-L-')  0.0929 0.9890  7.46 9.47
DW/ A Ef (50 mg-L~')  0.102 0.9808  6.80 17.5
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Fig. 5 Effects of OFLX before and after irradiation on the
growth curves of Isochrysis galbana 8701
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KR [R] St R HS ] A AR 2
/d /min ~! /% /%
0 78.79 4. 64
3 30 48.94 40.76
60 77.61 6.06
0 44.24 3.93
9 30 43.44 5.67
60 45.17 1.91
0 31.68 3.09
13 30 31.07 4.96
60 32.35 1.04
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