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Photodegradation and Degradation Product of Piperophos

Kyung-Jin Min'
Department of Public Health, College of Natural Science, Keimyung University, Daegu 704-701, Korea

ABSTRACT - The present study was performed to investigate photodegradation rate constants and degradation
products of piperophos by the USEPA method. The pesticide was very stable in 16 days exposure of sunlight from
October 3 to 22, 2003 and humic acid had no sensitizing effect on the photolysis of each pesticide in sunlight. In
the UV irradiation test, piperophos was rapidly degraded as increasing UV intensity. In case of UV irradiation with
TiO, and with TiO, powder amount, degradation of piperophos was slower than UV irradiation. In order to identify
photolysis product, the extracts of degradation product was analyzed by GC/MS. The mass spectrum of photolysis
product of piperophos was at m/z 166. It was suggested that the photolysis products of piperophos was O, O-dipropyl

phosphorodithioate.
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@IV) oxide== Aldrich*H("}=), anhydrous sodium sulfate,
hydrochloric acid % sulfuric acide JunseirH(E), sodivm
hydroxide:= KantoAH), ethyl acetate, ethyl ether % n-
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Table 1. GC and GC/MS conditions for analysis of piperophos

Ttem GC GC/MS
Instrument Shimadzu GC-14A Hewlett-Packard 6890
GC conditions

Column DB-17 HP-5MS
capillary capillary
30 mx0.53 mm(I.D)  30mx0.25 mm(1.D)
Temperature  Col. initial temp. 150°C Col. initial temp. 70°C
initial time O min initial time 3min
rate 20°C/min rate 20°C/min
final temp. 260°C final temp. 250°C
final time 5 min final time 5 min
Inj. 280°C Inj. 280°C
Det. 300°C
Carrier gas N,, 1 mi/min He, 0.8 ml/min
Air 60 kPa -
Hydrogen 60 kPa -
Type of injection Splitless Split(1/10)
Injection volume 1 W 1w
Detector FPD -
MS conditions
MS HP 5972A MSD
ionization mode Electron impact
Mass range 50~550 m/z
Electron energy 70eV

Table 2. Photolysis of piperophos in pure water and synthetic
humic water (% of initial concentration)

piperophos
Day PW SHW
c? T c T
1 96.3 94.5 934 93.2
2 934 93.7 90.1 90.3
4 732 70.7 70.8 70.6
8 68.3 63.2 62.3 622
16 58.1 55.7 575 57.6

PW : pure water SHW:synthetic humic water

C : control T:treated with sunlight

All values represent mean of two trials.

Values in a column with the same superscript letters are not signifi-
cantly different based on the Duncan's multiple range test at 5% sig-
nificance level.
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Fig. 1. Photolysis of piperophos in the UV system with the
illumination of UV 1(8W), UV 3(24W) and UV 6(48W).
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Fig. 2. Photolysis of piperophos in the UV 1(8W) system with
TiO, powder amount.
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Fig. 3. Photolysis of piperophos in the UV 3(24W) system with
TiO, powder amount.
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Fig. 4. Photolysis of piperophos in the UV 6(48W) system with
TiO, powder amount.
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Fig. 5. Total ion chromatogram and mass spectrum of degradation product of piperophos and its proposed chemical structure(peak 1).
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