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Conversion Characteristics and Mechanism of Atrazine in a Combination of UV and Chlorination
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(State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210093, China)
Abstract: The technique of UV(254 nm) combined chlorination was used to remove endocrine disruptor atrazine in water. The variation of atrazine
was conducted by HPLC and HPLC-MS/MS techniques. The results indicated that the technique of UV—CI was an effective disinfection method.
During UV disinfection process, 53.5% atrazine was decomposed in 10 min, and after 30 min, the removal efficiency was more than 90%. The
photodegradation of atrazine followed the first order and its kinetic constant was 0.085 5 min™. Atrazine was decomposed primarily by dechloro—
hydroxylation and its main disinfection product was 2-hydroxy—4-acetamido —6—ethylamino—s—triazine( OIET ), which was obtained either from
a hemolytic cleavage of the C—Cl bond followed by an electron transfer from the carbon to the chlorine radicals processed by the carbocation re—
action with water, or the heterolytic cleavage of the excited state atrazine molecule which was favored by polar solvents such as water. In addi-
tion, there were other three groups products detected synchronously at a small amount: (1 )dealkylated products such as 2—chloro—4 —ethy—
lamino—6-amino—s—triazine( CEAT), 2—methoxy—4—-methylamino—6—isopropylamino—s—triazine (OIMT), etc, resulted from dealkylated reac—
tion of amino groups, (2 )oxidated products represented by 2—hydroxy—4-acetamindo—6—isopropylamino—s—triazine(ODIT), etc, were from the
attack of +OH radical, and(3 )olefinated products including 2—chloro—4,6—divinylamino—s—triazine (CVVT ), 2-hydroxy-4-vinylamino—-6-
amino—s—triazine(OVAT), 2-hydroxy—4-vinylamino—6 ethylamino—s—triazine(OVET), etc, arised from the dehydrated—olefinated process. The
subsequent chlorination could not effectively remove atrazine and its main photodegradation products except dehydrated—olefinated products
such as OVET, OVAT, etc, and there was no more disinfection products appeared. So UV—CI disinfection was proved to be an effective and safe
water treatment technique.
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Figure 1 Reaction reactor

1.3.2 PR K2 i) o3 A

B e B 0 6 53 57 R P 6
(HPLC ) FHIB AR (43 - By BX FH A AR (LC-MS, LC-MS/
MS), HPLC 43 #7 4514 : Phenomenex C18 # (Gemini 5
pwm, 150x4.6 mm) , it 3 A0~ B EE/7K (55:45,V/V), i
1.0 mLemin™, K E K 223 215 Fi1 235 nm, &5
ARG I 45 2F : APCT J(30 V), BN IRE 150 °C;
TS A A T EEK (70:30, V/V), i 0.4 mLemin™; 1F
B SR me27:50~300, £ A 0.1 7,

2 #ER5THe

2.1 F4EhiRAE LI SUNSER TR hE
K 2 A AIE PR EE2E 30 min S THER ,
R KR B RN B SEAR TEAR AL, UESE T b SEE
Xof BT AT BH 19 22 SRR o T BT R A 254
nm [ L4 RE SR G A, 10 min N, 53.5% 1 Fif
FERIEEE 25, 30 min BFFEMRRIK 90% L E . P[4

1.0

0.8 |

-@ AT+Cl

= AT+UV
0.6 [

Cc/C,

04 r

027

0.0 1 1 1 1 1 1 1
0 5 10 15 20 25 30
Time/min
B2 PRSI E A MEA THREZL
Figure 2 Change of concentration of atrazine under UV irradiation

alone and chlorination alone
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M+H PR BRI ] /min TR T fATRR R R, R
216 9.96 174 AT Cl NHC,Hs NHCH(CHj3),
198 4.79 156,198 OIET OH NHC,Hs NHCH(CH3),
184 4.15 114,142 OIMT OH NHCH; NHCH(CHs3),
156 4.72 86,114 OEAT OH NHC,Hs NH,
157 4.61 86,139,114 OOET OH NHC,Hs OH
174 9.71 132,146 CEAT Cl NHC,Hs NH,
188 8.42 146.188 CIAT Cl NH, NHCH(CH;3),
170 3.76 128,170 OIAT OH NH, NHCH(CH;),
170 4.80 128,170 ODAT OH NH, NHCOCH;
198 4.03 156,198 ODET OH NHCOCH; NHC,H;
212 4.92 170,212 ODIT OH NHCOCH; NHCH(CH;3),
212 5.32 128,170,212 obDT OH NHCOCH; NHCOCH;
230 12.86 188,146 CDIT Cl NHCOCH; NHCH(CH;3),
232 8.62 190,204 COEIT Cl NHCH(OH)CH; NHCH(CH;),
154 4.95 112 OVAT OH NHCH=CH, NH,
155 4.70 113,98 OOVT OH NHCH=CH, OH
182 5.66 154 OVET OH NHCH=CH, NHC,H;
198 8.57 113,127,156 CVVT Cl NHCH=CH, NHCH=CH,
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