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Degradation of Endocrine Disruptor Atrazine in Drinking Water by UV Radiation
WANG Li, GAO Nai-yun, WEI Hong-bin, XIA Li-hua, CUI Jing
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract; The degradation of atrazine with low concentration in drinking water by UV radiation was studied. The main influencing
factors and degradation mechanism of this technology were discussed. Experimental results show that the photolytic degradation of
atrazine by UV radiation alone is very efficient. Under 205 W /cm’ irradiation intensity, atrazine removal ratio is 92.38% after 120
minutes. The rate of photodecomposition in aquecus solution follows first-order kinetics. The removal ratio of atrazine can be greatly
enhanced by increasing the intensity of UV radiation. The initial concentration of atrazine has no effect on the oxidation reaction. The
organic matter and various ion in tap water will decrease the degradation rate. The primary degradation pathway is dechlorination.
The reaction rate is high. The hydroxylated compound is the major intermediate product. Hydroyatrazine can be further decomposed
by UV radiation and form dealkylated derivatives. But the rate of dealkylated reaction is very low. There is intimate relationship
between the change of pH in the solution and the formation of intermediate products.
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Fig.1 Flow diagram of the experiment by UV irradiation
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Table 2 Characteristics of the experimental water

KA pH TOC /mg-L ™" EME/NTU SR /pSem ™! UVys5e/em™!
HIEA 7.13~7.56 1.07~1.67 0 <20 <0.006
A%k 6.95~7.43 4.601~7.023 0.10~0.45 606 ~ 720 0.090~0.123
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Table 3 Structures and chemical names of atrazine and intermediate products

#y AL 2 4 6 B
Atrazine WA ZER - REERE-1,3,5-=% Cl NHR1 NHR2

OHA 28R4 E 6 RAEEE1,3,55% OH NHRI NHR2 2

DEA W46 RAEKEE-1,3,5=% Cl NH, NHR2 A
DIA 1WA 2R G 1,3,5 55 cl NHRI NH, N N
OHDEA -BEAEE - RAEMNE-1,3,5=% OH NH, NHR2 6)\1\]/%4
OHDIA 2BE A ZER-6REE1,3,5- 2% OH NHRI NH,

DRI A ZIEHE, R2Z ARTE
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Fig.2 Degradation fit curves of atrazine under

different UV light intensity
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Table 4 First-order kinetics parameters of atrazine

under different UV light intensity

b L] K hia
& 2

/W eem™? e /min”! K /min

205 Inc=-0.021¢+4.678 2 0.021 0.998 33.0

412 Inc=-0.038%:+4.4553 0.038% 0.995 17.8

632 lnc=—-0.0619:+4.486 8
850 lne=-0.0842:+4.3761
1033 lnc= -0.1005: +4.526 4

0.0619 0.998 1.2
0.0842 0.997 8.2
0.1005 0.997 69
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Fig.3 Degradation fit curves of atrazine under

different initial concentration
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Table 5 First-order kinetics parameters of atrazine

under different initial concentration

vithw g

O —BHNETE & /min”! R
/p.g'L

182 Inc=—-0.02: +5.2206 0.020 0.998

105 Inc=—-0.021¢+4.6782 0.021 0.997

53 Inc= —0.0202¢ +3.968 0,0202 0.984

22 Inc=-0.0192: +2.9365 0.0192 0.9
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Table 6 First-order kinetics parameters of atrazine under different water medium

KX MW /ug- L7t — B HNETE k/min"! R?
HEK 97 lne= —0.0272¢+4.6408 0.0272 0.991
B 3K 105 Ine=—0.021: +4.684 9 0.021 0.997
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Fig.4 HPLC chromatograms of atrazine and intermediate products during photodegradation
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Fig.5 Formation and decay of OHA and atrazine

during photodegradation
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