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The Characteristics of Atrazine Decomposition by Photo-chemical Oxidation Process

Hyunjin Choi - Jongil Park - Taejin Lee'

Department of Environmental Engineering, Seoul National University of Technology

ABSTRACT : In this study, the characteristics of atrazine decompositon with photo-chemical oxidation process was investigated by the oxi-
dation products analysis. The main ptoducts of the process were OIET(2-hydroxy-4-ethylamino-6- isopropylamino s-triazine), OJAT(2-hydroxy-
4-amino-6-isopropylamino s-triazine) and OAAT(2-hydroxy-4,6-diamino-s-triazine), resulting in dechlorination or hydroxylation as the main
mechanism of the photo-chemical oxidation process. Through the material balance analysis of TOC and chloride ion in the aqueous
solution, it was concluded that mineralization of the atrazine was not occurred but the dechlorination of atrazine had been completed.
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Table 1. Possible degradation products by UV or UV/H,0: process

Common name Chemical name Abbreviation CAS number company
atrazine 2-chloride-4-ethylamino-6-isopropylamino s-triazine CIET 1912-24-9 Dr Ehrenstorfer
(CsH14CINs)
. . . . L. OIET
hydroxyatrazine 2-hydroxy-4-ethylamino-6-isopropylamino s-triazine 2163-68-0 SUPELCO
(CsHisNsO)
. . . . . . OIAT . .
deisopropylatrazine 2-hydroxy-4-amino-6-iso-propylamino s-triazine 19988-24-0 Sigma-Aldrich
(CsH1IN5O)
. - . OAAT . .
ammeline 2-hydroxy-4,6-diamino-s-triazine (CsH5N50) 645-92-1 Sigma-Aldrich
deethyldei 1 . - . CAAT . .
¢ Ztr:zl:\):mp Y 2-chloride-4,6-diamino-s-triazine (CHNCCI) 3397-62-4 Sigma-Aldrich

Cooling System Cooling Sykstem

Vil

Fig. 1. Schematic diagram of photo-oxidation reactor.
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Table 2. Analytical condition of HPLC and LC/MS

Item Condition Item Condition
Waters XTerra™
i .8 KVolt
Column 83.5 um 3.0 x150 mm Capillary 3.8 olts
Mobile Phase Acetonirile 20% Cone - 30 Volts
Flow rate 0.3 mL/min Entrance 50 Volts
Injection 20 4L Exit 50 Volts
volume
1
UV detector 222 1m Source Block ).
Temp.
ESI(Electrosprray

Tonization Desolvation 200°C

ionization) mode
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Fig. 2. Decomposition of atrazine by UV radiation only and
UV/H0,. [Atrazine],=9.6 mg/L, UV wavelength= 254
nm, [HzOz:lo:lOO mg/L
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Fig. 3. HPLC chromatogram with degradation of atrazine by UV. [Atrazine],=9.6 mg/L, UV wavelength =254 nm.
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Fig. 5. HPLC chromatogram with decomposition of atrazine by UV/Hz0 process. [Atrazine],=9.7 mg/L, UV wavelength =254

nm, [HxOalo= 100 mg/L.
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Fig. 6. Mass spectrum of intermediates of atrazine decomposition by UV/H;O: process.(continued)
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Fig. 6. Mass spectrum of intermediates of atrazine decomposition by UV/H,0: process.
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Fig. 8. TOC variations in the aqueous solution according to
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=9.7 mg/L, UV wavelength =254 nm, [H.0.], =100
mg/L.
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