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2 o ADTY micelle S HAYFE acetonitrile LR A O, O-dimethyl-O- (3-methyl-4~nitr-
ophenyl)-phosphorothioate (Fenitrothion)®] @ -] 313b3 #4998 direct current @ differential pulase
polarography, cyclic voltammetry 22| 3 controlled potential coulometry ¥ o g QF3gr}
Fenitrothion &] 4 #A 2 19AZ 4 AA o)Fo] A3 FF 7494 A=) F 3}3uks (EC, EC)
7| F& O, O-dimethyl-0- (3-methyl-4-hydroxyaminophenyl) -phosphorothicate & A4 3lz, ¥ &
SA9 el A 2 AA o] Feoll WE F4AF wg22 phosphorus Y749} phenoxy group o ¢ A o)
#AARA F A EQ p-amino-m-cresol 7} dimethyl thiophosphinic acid & 4 33}t Sodium
lauryl sulfate micelle £4¢] A polarography S+ ANH o2 o4 sQeow 53 1% 3Us5
L 2ol micelled A9F Fgog 2%iA 2 ElE

ABSTRACT., The electrochemical reduction of O, O-dimethyl-O-(3-methyl-4-nitrophenyl) -phos-
phorothioate (Fenitrothion) has been studied in acetonitrile solution containing surfactant micelle
by direct current (DC)~differential pulse (DP) polarography, cyclic voltammetry (CV) and contr-
olled potential coulometry (CPC). The partially reversible electron transfer-chemical reaction(EC,
EC mechanism) of fenitrothion reduction proceeded by four electron transfer to form O, O-dimethyl
-0-(3-methyl-4-hydroxyaminophenyl)-phosphornthioate which undergoes single bond of the phosph
orus atom and phenoxy group cleaves to give p-amino-m-cresol and dimethyl thiophosphinic acid
as major product by two electron transfer-protonation at higher negative potential. The polarog-
rapic reduction waves shown to suppressed due to inhibitory effect of sodium lauryl sulfate micelle
solution and split up on selectivity of anionic micelle effect in two step at the first reduction peak.
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Fig. 1. A typical polarogram (DC, DP) of fenitroth-
ion in acetonitrile solution.
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Fig. 2. Concentration dependence upon the limiting
current, —)—, 1st wave, —@—, 2nd wave,
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Fig. 3. Variation of limiting current (DP) With drop
time, —O—, Ist wave, —@—, 2nd wave.
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Fig. 4. Plot of potential vs. log ; ‘ . for fenitroth-~
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ion polarogram. —(O—, 1st wave, —@—, 2nd wave.
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Fenitrothion o] AX 344 24 189

Table 1. Polarographic data for the reduction of fenitrothion in acetonitrile

Reduction —Et Stop an an an
_ . polarographic coulometric cyclovoltammetric
step volts vs. Ag-AgCl mV electron transfer electron transfer electron transfer
1st wave 1.56 65 0.92 4.0 3.7{=4.0)
2nd wave 2.01 102 0.59 2.0 2, 2(=2,0)
Table 2. Cyclovoltammetric data on the fenitrothion reduction in acetonitrile
Reduction sweep rate —E, —Es e e 7 .
step (mV/sec)  (volts vs. Ag-AgCD) Y] ipolise  inlvh Ey(mV)
500 1.78 1.50 14.4 4.0 0.29 0.64 280
200 1.68 1.50 13.0 6.0 0.46 0.92 180
1st wave(b) 100 1.64 1.50 12.6 6.0 0.48 1. 26 140
50 1.61 1. 49 12.0 6.0 0.50 170 120
20 1.60 1. 50 10.0 4.0 0.40 2.24 100
500 2.26 1.78 5.0 11.0 0. 20 2.42 480
200 2.14 1.86 46. 8 10.0 0.21 3.31 280
2nd wave(c) 100 2.08 1.84 36.0 9.6 0.27 3.60 220
50 2,02 1.84 29.0 9.0 §.31 4.10 180
20 1.98 1.82 20.0 7.0 0.35 4.47 160
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Fig. 5. Cyclic voltammogram on the fenitrothion red-
uction in acetonitrile. (200mV /sec). , l1st
sweep, ., 2nd sweep.
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Fig. 6. Cyclic voltammogram on the fenitrothion red-
uction in acetonitrile. (2nd sweep) a: 20mV/sec, b:
50mV/sec, ¢ 100mV/sec, d: 200mV /sec.
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Fig. 7. DP polarogram on the fenitrothion reducti-
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Fig. 8. DC, DP polarogram on the fenitrothion in
NaL8 solution at 5 sec drop time.
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Fig. 9. Cyclic voltammogram on the fenitrothion in
micelle solution. (200mV /sec) ~-— fenitrothion only,
«weess, 2nd sweep in triton X~100, —-—, 2nd sweep
in NaLS, —:—, 2nd sweep in CTABr,
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Fig. 10. Cyclic voltammogram on the fenitrothion
in NaL$ solution. (2060mV/fsec) —, 1st sweep, -~
2nd sweep.
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Scheme 1. Electrochemical reduction mechanism of 0, 0~dimethyl-0- (3—methyl-4—mtrophenyl)—
phosphoerothioate (fenitrothion) in acetonitrile solution.
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Scheme 2. Electrochemical reduction mechanism of
0, 0-dimethy]-0- (3-methyl-4-nitrophenyl)-phosphoro-
thioate(fenitrothion) in NaLS solution.
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