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ABSTRACT - The present study was performed to determine the hydrolysis rate constants and
degradation products of phosphamidon and profenofos by the OECD method. Hydrolysis rate
constants of phosphamidon in pH 4, pH 7, and pH 9 buffer solutions at 25 and 40°C were
0.0020, 0.0022., 0.0049 and 0.0040, 0.0050, 0.0150, respectively. Hydrolysis rate of phosphamidon
was accelerated by temprerature change under same pH conditions, and halflife of phosphami-
don in pH 9 at 40°C was 3 times faster than that at 25°C. Hydrolysis rate of phosphamidon in
alkaline solution(pH 9) was 2~4 times faster than that in acidic solution(pH 4) and neutral solu-
tion(pH 7) under same temperature. Hydrolysis rate constants of profenofos in pH 4, pH 7, and
pH 9 buffer solutions at 25 and 40°C were 0.0022, 0.0047, 0.0860 and 0.0035, 0.0086, 0.1245,
respectively. Hydrolysis rate of profenofos was accelerated by temprerature change under same
pH conditions. Hydrolysis rate of profenofos in alkaline solution(pH 9) was 15~40 times faster
than in acidic solution(pH 4) and neutral solution(pH 7) under same temperature condition, and
half-life of profenofos was very fast within 8 hours. The hydrolysis rate of profenofos was faster
than that of phosphamidon. In order to identify hydrolysis products, the extracts of degradation
products were analyzed by GC/MS. The mass spectra of hydrolysis products of phosphamidon
were at m/z 153 and 149, those of the profencfos were at m/z 208 and 240, respectively. The
hydrolysis products of phosphamidon were O, O-dimethyl phosphate(DMP) and N, N-diethylchlo-
roacetamide, and those of profenofos were 4-bromo-2-chlorophenol and O-ethyl-S-propyl phos-

phate.
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59l phosphamidon [2-chloro-2-diethyl carbamoyl-methyl
vinyl dimethyl phosphate, 98%, &Y45 3} profenofos [O
-4-bromo-2-chlorophenyl O -ethyl S-propyl phosphorothioate,
98%, GFYds1E A

7171 % Ao — Ago) 283k 717]2+& phosphamidon
7 profenofos®] 4 %E& #ls] FPD(flame photometric
detector, phosphorus mode)”} 74&F% gas chromatograph
(Shimadzu, GC-14AYE AH&3I51, 7Ialibae] €3
TZE $¢18}7] ¢IslA4] Hewlett Packard(HP) 6890 gas
chromatograph®l] GZA® HP 5972A Mass Selective
Detectors AH&8lAt}. 315252 7] (Rikakikai, NE-IS),
pH meter(TOA, HM-20S), 318343 (Chyo, JL-180) & =
9] ARl Agete Qu1/1E ARgSiiTh AHeE Al
ko 2= anhydrous sodium sulfate, boric acid, calcium
chloride, disodium hydrogenphosphate - 12H,0, hydrochloric

acid, potassium chloride %  potassium phosphate
monobasicy=  Junseirl(Y &), potassium biphthalate 3
sodium hydroxider= KantoAHY %), acetonitrile, dichloro-
methane, ethyl acetate, ethyl ether % n-hexane2 Wako
AHEE)NA Ysle] ARSI ' o] 242 MILLI-
Q-PLUSMillipore) &A1& o]&ale] AGPA Az
sk} ARSI

Al

soto| JIBd M= - Foko s 4%
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7} Foke] R A Hed W) o] pH ¢
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Table 1. Preparation of buffer system for hydrolysis test

Buffer type Composition "

pH 1.2 32.25ml 0.2N HCl+25ml 0.2N KCl to 100mé

pH4 0.40ml 0.1N NaOH+50ml 0.1M potassium biphtha-
late to 100ml

pH7 29.63mi 0.1N NaOH+50ml 0.1M monopotassium
phosphate to 100ml

pHY 21.30ml 0.IN NaOH+50ml 0.1M boric acid in
0.IM KCl to 100ml

TBuffer mixtures of Clark and Lubs.”
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Table 2. GC and GC/MS conditions for analysis of pesticides

Item 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) 30 mX<0.25 mm(L.D)
Temperature Col. 220,240C Col. initial temp. 70°C
initial time 3min
rate 20°C/min
final temp. 250°C
final time Smin
Inj.* 240, 250°C Inj. 280°C
Det. 270°C
Carrier gas N,, 2 ml/min He, 0.8 ml/min
Air 60 kPa -
Hydrogen 60 kPa -
Type of injection Splitless Split(1/10)
Injection volume 1 pl 1l
Detector FPD -
MS conditions
MS HP 5972A MSD
ionization mode Electron impact
Mass range 50~550 m/z
Electron energy 70eV

T Column temp. : phosphamidon(220°C), profenofos(240°C)
*Injection temp. : phosphamidon(240°C), profenofos(250°C)
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Fig. 1. Hydrolysis rates of pesticides in pH 4, pH 7 and pH

9 buffer solutions at 50°C
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Fig. 2. Hydrolysis rates of phosphamidon in pH 4, pH 7 and
pH 9 buffer solutions at 25°C.
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Fig. 3. Hydrolysis rates of phosphamidon in pH 1.2 at 37°C,
and in pH 4, pH 7 and pH 9 buffer solutions at 40°C.
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Fig. 4. Hydrolysis rates of profenofos in pH 4, pH 7 and pH
9 buffer solutions at 25°C.
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Fig. 5. Hydrolysis rates of profenofos in pH 1.2 at 37°C, and
in pH 4, pH 7 and pH 9 buffer solutions at 40°C.
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