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Effects of Surfactants on Photodegradation of Oxytetracycline in Water

XTAO Jie, LI Jing, ZHENG Xiao—dong, QTAO Xian—liang”

(Key Laboratory of Industrial Ecology and Environmental Engineering, School of Environmental Science and Technology, Dalian University of
Technology, Dalian 116024, China)

Abstract: Effects of surfactants on photodegradation of oxytetracycline(OTC) in aqueous solution was investigated with Xe lamp(>290 nm )
as simulated sunlight. The photodegradation of OTC at pH=7.5 followed pseudo—first—order kinetics and can be promoted by CTAB, SDS,
SDBS and Tween80, in which CTAB exerted the most significant enhancement. The effects of CTAB on the photodegradation of OTC
demonstrated pH and concentration—dependent. Photolysis of OTC was inhibited at pH=5.5, whereas it was promoted at pH=7.5 and pH=
9.0 by CTAB. A positive correlation between the photolysis rate constants of OTC and the CTAB concentration was observed at pH=7.5.
CTAB can decrease the pKa of OTC and thus increase the proportion of anion forms of OTC, which is proposed as an important reason for
the promotion effect of CTAB on the photolysis of OTC. In addition, photolysis rate constants of OTC coexisted with CTAB in pure water and
surface water were 1.62 and 4.96 times higher than those of OTC alone respectively under natural sunlight.
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Table 1 Critical micelle concentration( CMC )of four surfactants

HH &2 TR CAS e L F B e Y mmol + L
FHES 7Y TR bEE = IRAL I (CTAB) 57-09-0 0.850
e i T TR R ER A (SDS) 151-21-3 7.590
T TR EIERRR # (SDBS) 25155-30-0 1.500
i RE LRI BLRE R (Tween 80) 9005-65-6 0.012
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Figure 1 UV-vis spectra of OTC and surfactants

FEBERAE AN IS Je e . R 2R 4 Fpeim
TEHER A S8 ] WO SRS (OTC RN 2 mg- L7, 36
AT 1 R e A L AU Rk B ) mT A (8T 1),
HE>290 nm, B T SDBS A 155 (<0.01) Z 4h, H
fiby 3 Fofr 3 T 4 390 S AR TS Wl . AR A B
CTAB .SDBS .SDS . Tween80 Xif 175 2 1156 5tk 254 S,
43514 0.954 0.0.949 5.0.953 6 F1 0.953 1, S, #HziT
1, ULHASEBE eV E RS o v] UL 4 FhER 15 150 e bt
WA E R3S , AN ExX) 8 R A L 5 .
2.2 REFEFIEBIN + B R RMEHIZNE

N T RGN 5 2GR AR, EE
CTAB .SDBS .SDS #1 Tween80 K Ilfi i Jig o ¥ JiF
(0.900.8.000.1.800.0.012 mmol L") 47 6AE 525 .
X RS IG Hh  R R U 5 4 e D M R A
PR AT S 2 AR Ak, SR AR S 0 A A P, A
fiffach R CANK i AN A= W i 45 ) T L 2008 o FEASADL H O
HESTT , 25 2 A0 N [R) 2 1 TG M 751 V8 Y 1) B fe €]
2 IR o AHECTESE K 4 B R TS PR A ek T 125
ZWLE . T EZ7E CTAB .SDBS .SDS  Tween 801111
2 W it ok 25 B3 5 0.877 5.0.321 5.0.281 4,
0.210 7 h™', 439l i HAE 4li K Hp 3 UL fife 8 %6 5 L

In(C,/Cy)

LV OTC+CTAB

L ¥ OTC+SDBS

~16 - A OTC+SDS

L < OTIC+TweerI180 . ) ) )

0 20 40 60 80 100 120
[+ 8] /min

2 OTC 7E4H7KFA 4 FhFREE R PRI EE (pH=7.5)

Figure 2 Photodegradation of OTC in pure water and
4 surfactants(pH=7.5)
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Table 2 Photodegradation of OTC in pure water and CTAB at different pH
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Figure 3 Absorption values(295 nm) of OTC in different pH with
and without CTAB
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Figure 5 Photodegradation of OTC in pure water(pH=7.5)(a) and surface water(pH=8.0)(h) with and without CTAB under sunlight
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