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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 1.1W/(:m2 irradiation intensity, atrazine removal ratio is 92.38% after 120
minutes. The rate of photodecomposition in aqueous 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 1 Numbers of UV lamp and corresponding light intensity

TEHR /R 1 2 3 4 5
FB /W - cm? 205 412 632 850 1033
1.2 KBRRE

REAEZTLBEERKAKMETIET, £ RN F
PN — 8 ¥ BE BT AR hL BR BC KK B, PR 1R SR K R
FHHEARHK, FREMINEZHEER, B %5
T, R ITET . & it — & A B (8] (B] KR , A\ I 2% o X
th 40mL 7K, B B AT 7K 4347
1.3 ABFE
1.3.1 HBAKE
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Table 2 Characteristics of the experimental water
KELER pH TOC/mg-L™! EME/NTU 5% /pS-cm™! UVyss/cm ™"
#FiBK 7.13~7.56 1.07~1.67 0 <20 <0.006
A kK 6.95~7.43 4.601~7.023 0.10~0.45 606~ 720 0.090~0.123

(BifE R +99%), Aldrich A4 7=. Z iR HPLC
%% ,Sigma A A A BAUKEE B RFEE.
1.3.3  PISFhi i R B =2 0@l 2

BT 40 T % e e 7= 400 SR P OVBOAH 6 i (&
B LC2010AHT) #U € , H 7 MR U 28 ; 65 A shim-
pack VP-ODS & i¥ #f (150mm X 4.6mm i. d. ) Fl #
H(4.6mmi.d.). FEhi8. ZHEFAK. FTdEh B3k &
WERAFEES, WG #E 1.0mL/min, & §
B 220nm, 53 7 BF 18] 6min. M % 7= 4 B I € R A
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Table 3  Structures and chemical names of atrazine and intermediate products

#E ¥ 2R 2 4 6 ZH
Atrazine 2-F-A4-ZHE-o-RAEME-1,3,5- =% Cl NHR1 NHR2

OHA 2RE A KR -REREKR-1,3,5-=% OH NHR1 NHR2 2

DEA 2-WARR-6-REEME-1,3,5- =% Cl NH, NHR2 /&
DIA 246 EE1,3,5- 508 cl NHRI NH, I‘f N
OHDEA 2B AR 6-RAEKE-1,3,5=% OH NH, NHR2 6)\N/ 4
OHDIA 2B A -6-HR-1,3,5-=% OH NHR1 NH,

DR1 BZHE; R2HFHE
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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

3R K tin
/pWeem™? nane /min " R? /min
205 Inc= -0.0212 +4.678 2 0.021 0.998 33.0
412 Inc= —0.0389: +4.4553 0.0389 0.995 17.8
632 Inc=-0.0619:+4.486 8 0.0619 0.998 11.2
850 Inc= —0.0842:+4.376 1 0.0842 0.997 8.2
1033 Inc= —0.100 5z +4.526 4 0.1005 0.997 6.9

6
o co=182pg/L  m co=105pg/L
5 & a c=53ug/L  x cg=22pg/L
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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

IR

Juge Lt —RHNFTR & /min"" R?
182 Inc=-0.02:+5.220 6 0.020 0.998
105 Inc=~0.021t +4.6782 0.021  0.997
53 Inc= ~0.0202¢ +3.968 0.0202  0.984
22 Inc=-0.0192¢+2.9365 0.0192  0.991
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Table 6 First-order kinetics parameters of atrazine under different water medium

Lt VI /gL —BHNFETR & /min”" R?
HIBK 97 Inc= -0.02721 +4.640 8 0.0272 0.991
B %k 105 Inc= -0.021¢+4.6849 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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Fig.6 Formation of OHDIA and OHDEA during photodegradation
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Fig.7 Variation of pH value in the soulution during photodegradation
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Fig.8 Photolytic atrazine degradation pathways

under UV irradiation
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