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Photodegradation of some Organophosphorous Pesticides

Kyung-Jin Min' and Chun-Geun Cha
Departrment of Public Health, College of Natural Science, Keimyung University, Taegu 704-701, Korea

ABSTRACT - The present study was performed to investigate photodegradation rate constants
and degradation products of dichlorvos and methidathion by the USEPA method. The two pesti-
cides were very stable in sunlight for 16 days from September 2 to 18, 1998 and humic acid had
no sensitizing effect on the photolysis of each pesticide in sunlight. The photolysis rate was fast-
est for methidathion, followed by dichlorvos in the presence of UV irradiation. Photodegradation
rate constant and half'life of dichlorvos were 0.0208 and 33.3 min, respectively. Photodegradation
rate constant and half-life of methidathion were 0.6789 and 1.0min, respectively. The two pesti-
cides were degraded completely in the presence of UV irradiation and UV irradiation with TiO,
in about 3 hours. Therefore, it is suggested that UV treatment will be effective for the degrada-
tion of pesticides in the process of drinking water purification. In case of dichlorvos and methi-
dathion, UV irradiation with TiO, was more effective for degradation than UV irradiation. In
order to identify photolysis products, the extracts of degradation products were analyzed by GC/
MS. The mass spectrum of photelysis products of dichlorvos was at m/z 153, those of the photol-
ysis of methidathion were at m/z 198 and 214, respectively. Photolysis products of dichlorvos was
O, O-dimethyl! phosphate(DMP), those of methidathion were O, O-dimethy! phosphorothio-
ate(DMTP) and O, O-dimethyl phosphorodithioate (DMDTP).
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Table 1. Photolysis of pesticides in pure water and synthetic humic water

Kyung-Jdin Min and Chun-Geun Cha

g gk FFelA e woke] AAHY FE AP
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FA Zof e ZFe] FIIERA £ER7IEA 3
Fad whgo] FEHAYG AfEe AeE dHA Ut
Zeff 572 o|Hg £E57182 ] XEZ synthetic humic
substancesE ©]-&-dtd AP AIM B3] AHE Hx2
T3t Noblet F'"2] Hizol o8t {7104 & 5
ZFol uisle] 8EF7182 (dissolved organic matter)e] &
27 BE AS TeRsiEReke foth 9ol floH,
chlorpyrifos®] 3% §&771529] F%7} DOC(dissolved
organic carbon)ZSZ 34.5 ppmYd o) 7RSS} 32%
Zragit)a sigo), 2 ald Aol F iRz ¥
TS 2 7S vERd 212 SHW b9 8547
7183 H=7F DOCYCZ 6 ppm 522 Yol 7R
Erole FES PIARA] ] Wz ey =g
Fofel B vXE 9O E Khani}t Gamble
prometrynol] fulvic acid®} humic acid® H7ste] 3E3|
AES F3 A3 FEs S50t Sk Ag Barst
Ak fEuvtla Hze] FEE| HEe = F 93
FPHRFom HFAQ KH-5029] oAlE grofo] )3 3
o] BFHE B a2y B oEsg 489 pwe
SHW =&tollx Zpzt vlws) & o FEa7t folst 2}
o7} dojuiR] ke ol ol FrHA Fokel s
Fgell 9% humic acide] o] T Qe &)

O|4FSIE|ENTIO,) FBHOM S22 "J'E";H Al
Dichlorvos®] ZE3] A¥oE AME dExA} 19S

el TiO TS (50 mg)yE FH7Fet x}i] b Z2AR] T
A 27sllM S 3= Fig 13 2} 338 &=
e AAE g4 ERE wWet TioE Arieide

(% of initial concentration})

Dichlorvos Methidathion
day PW SHW PwW SHW
c s* c s c s° c s°
1 74.5 73.3 73.8 722 97.6 96.4 97.2 96.5
2 335 32.1 32.5 30.9 96.5 95.7 96.1 96.1
4 18.9 15.6 17.5 14.8 922 91.7 92.0 91.1
8 4.51 2.35 3.84 2.17 834 81.7 82.8 814
16 091 0.54 0.71 0.76 65.8 63.3 64.2 62.8

PW: pure water SHW: synthetic humic water C: control S: sample

All values represent mean of two trials.

Values in a column with the same superscript letters are not significantly different based on the Duncan's multiple range test at 5% signifi-

cance level.
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Fig. 3. Total ion chromatogram(A) and mass spectrum(B) of
butylated photolysis product on dichlorvos.
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