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Reactivity of Several Classes of Pesticides with UV, Ozone and Permanganate
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Beijing 100085, China)

Abstract: The reactivity of eight classes of 26 extensively used pesticides, namely, organochlorines, thiadiazole, dinitroanaline, acetamides,
triazines, uracil and carbamates, with three common disinfectants or oxidants including UV,s, Caverage intensity of 10.8 mWecm >, ozone
(dosage of 4.1 - 6.2 mg*L.™") and permanganate (dosage of 15.8 mg*L™") was investigated. The reactions were allowed to proceed for 30
min at pH 7.0 and ambient temperature (25°C + 3°C). Results indicate that under the applied experimental conditions, more than 95% of
chlorobenzilate, etridiazole, alachlor; butachlor, metolachlors propachlor, atrazine, simazine, aldicarb, oxamyl and methiocarb could be
effectively removed by UVys, s and the removal efficiencies of other pesticides were in a range of 12.9%-77.7% . Ozone could completely
degrade chloroneb, dichlorvos, bromacil, aldicarb, carbaryl, carbofuran, oxamyl and methiocarb; prometon and aldicarb sulfone were
resistant to ozonation; and the removal efficiencies of other pesticides varied from 19.0% to 93.1% . Permanganate could fully degrade
dichlorvos  aldicarb and methiocarb; organochlorines, dinitroanaline, thiadiazole; acetamides and other carbamates were resistant to
permanganate oxidation; and the removal efficiencies of other pesticides ranged from 16.0% to 88.2% . If the practical dosage applied in
drinking water treatment is considereds it is expected that most of the pesticides will be completely degraded by ozone; a few by permanganate,

but probably none by UV,s, .
Key words: pesticide; UV; ozone; permanganate; degradation; drinking water treatment
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Table 1  Experimental conditions and results of pesticides degradation by oxidants
KB AR SR S DU B UV XTZ@’E UV FEABARZIY & 0, X2 KMnO, %42y
LR % x 10%/s~! LR/ % LR %

O ES Organochlorines

A I T Chlorobenzilate a5 A 4.3 95.4 36 73.8 0

Hh Chloroneb a 5 A 4.3 57.7 5 100 0

a1t alpha-Chlordane a 0.2 A 4.3 62.2 <5 62.2 0

y-SASt gamma-Chlordane a 0.2 A 4.3 58.8 <5 40.2 0

R Dacthal a ¥ A 4.3 52.2 <5 61.4 0

VAY %S Hexachlorbenzene b’ 0.01” A 4.3 57.2 <5 29.6 0
@ T HHFE IR gk Dinitroanaline

IR R Trifuralin O 0.4 A 4.3 69.2 <5 93.1 0
@WE 2k Thiadiazole

TR Etridiazole a 5 A 4.3 99.7 88 39.5 0
(OEERiIR =S Organophosphates

[ Dichlorvos c 5 B 5.6 20.3 <4 99.5 100

SRR Dimethoate c 5 B 5.6 51.8 58.6 80.1
© LNk Acetamides

FH B i Alachlor a 5 C 4.1 96.8 21 27.2 4.5

TR Butachlor b 5 C 4.1 99 24 67.8 0

s Metolachlor b 5 C 4.1 9.8 37 25.8 9.9

B Propachlor a 5 C 4.1 100 28 19 3
©=M Triazines

35 2o Atrazine c 5 D 6.2 100 55 41.0 77.8

£ 8 il Prometon a 5 C 4.1 27.9 <5 0 20.2

[IEEZAE S Simazine a 5 E 6.2 100 54 29.0 54.1
DIRMEmE Uracil

bk e Bromacil a 5 E 6.2 59.7 5 100 16.0
@A H R Carbamates

o K g Aldicarb b 5 F 4.7 100 >85 100 100

Wi KR Aldicarb Sulfone b 5 D 6.2 29.1 1 1.6 13.2

VDR AT Aldicarb Sulfoxide b 5 E 6.2 25.7 1 29.4 88.2

25 Carbaryl a 5 G 5.1 12.9 1 100 3.1

I ¥ Carbofuran b 5 D 6.2 31.3 3 100 10.9

K AUk Methiocarb b 5 E 6.2 100 >85 100 100

A Oxamyl b 5 G 5.1 100 > 85 100 9.2

LN Propoxur a 5 F 4.7 77.7 5 89.6 7.3

1) ¢yt A YRR E (;Lmol']fl )5 2) Copone’ ;%/?W‘Uﬁﬁ&ﬁj{ﬂg(mg’
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