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Abstract

Application of steam distillation on the analysis of pesticide residue in soil, water and crops was studied

using the nitrogen distillation apparatus. Most pesticides which were extracted by organic solvents could be
analyzed by the steam distillation method. For instance, distillations of ' PCNB,: y-BHC, a-or B-endosulfan,
IBP, diazinon, fenthion, fenitrothion, alachlor, butachlor, pretilachlor, metolachlor, pendimethalin, benthio-

carb and molinate were possible, but not simazine, atrazine and nitrofen. The optimum volume of distillate
for a sufficient extraction of pesticide varied according to kind of pesticide. In general, the volume needed

was little for carbamate, but much more for organochlorine. When the definite amount of distillate was obtai-

ned and then the condenser was washed by acetone, the optimum volume of distillate was less. Using the

steam distillation method, the amount of organic solvent needed for one extraction of pesticide from soil,
water and vegetable was less than the conventional solvent extraction method, and the analytical procedure

became simpler. The process of concentration and clean up was mostly unnecessary, although a ghost peak

was apparent in the gas chromatogram according to the kind of materials distilled.
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Table 1.Recovery of pesticides from soil, water and chinese cabbage by the steam
distillation method

Recovery (%)

Pesticides —

Water Soil Chinese cabbage

Organochlorines

r-BHC 96. 0 96. 4 99.2

PCNB 94.1 93.4 95.2

a-Endosulfan 95.1 9.3 80.3

A- Endosulfan 85. 8 88.3 79.2
Organophosphorus

[BP 99.9 99.8 98.4

Diazinon 91. 4 91.4 85.4

Fenthion 81.6 83.6 83.6

Fenitrothion 80.1 85.7 81.9
Acid amides

Alachlor 95.7 85.7 81.9

Butachlor 94.4 84.2 80.5

Recovery (%)
Pesticides . -
Water Soil Chinese cabbage

Pretilachlor 90.5 81.7 77.4

Metolachlor 92.9 87.3 88.3
Dinitroanilines .

Pemimethalin 84.7 76.7 78.0
Carbamates

Benthiocarb 98.0 96.7 95.5

Molinate 99.0 98.0 97.8
Triazines

Simazine — — —

Atrazine — — -

Diphenyl ethers

Nitrofen — — —

Used materials weight . 20g, Added concentration of pesticide .1ppm

Table 2. Effect of distillate volume on the recovery of pesticide trom sou

Volume of Recovery (%)
distillate(m] ) PCNB Fenitrothion Benthiocarb Alachlor
50 — — 98. 1 —
100 50. 4 68.7 98.2 50.8
200 65. 0 81.1 98. 3 73.8
300 70. 8 83.9 98. 4 85.7
400 82.3 84.0 97.3 85.9
500 88.6 84.0 97.2 86.0

Used soil amount . 20g, Added concentration of pesticide :1ppm



R LK, BEROl oiM BAEBES IS AT KRR AL B B3 A (11)

[R£-S Jetdo Fdv Jen A gstoy 2 %
frel B 2EMOE A Hisd HE BTt
o el A XA g vt} ol EEEo] EIUREK ] FKHE
of ZFZu7LA] Heslobd MIBEES BIES] EH
wet A 2R Qo KRE R BEE
8, PCNB(HHE#RFR) o} 2o] vj§ =2A &
BE= B3 A Sode KEREEREI AT bk
B Rie] EXRHIZ olE HMst1A PCNBE
EEste] —ERe BHEKS WEHL SE%EE ace-
tone 2 Ao Wl EIRE-S B BT vk K39
e uhe} o] PCNBS EIREE - 150,350mi2t 7
gl 42 52, 78% ol A ot AHES
acetone2 E Aol o2 M @EINEK] 22} 91,98% =

Table 3. Effect of the washing of the condenser
by acetone on the recovery of pesticide
as function of distillate volume

Volume of Recovery(% of PCNB)
distillate (ml ) Acetone washing None
150 91 52
350 98 73
450 98 85
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Fig. 1. Apparatus for the distillation and extraction of pesticides




Table4. Effect of the steam distillation apparatus
on the recovery of pesticide in soil

Recovery (%)

Apparatus Fenitrothion Alachlor
A type 83.9 8.7
B type 85.1 86. 3

% Soil amount . 20g
* Pesticide concentration ! 1 ppm
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Table 5. Comparison of pesticide recovery in
soil by the steam distillation method and
the solvent extraction method

Recovery (% )

Pesticide
Steam Solvent
distillation extraction
PCNB 93. 4 93.4
Fenitrothion 83.9 92.8
Benthiocarb 98.0 92.8
Alachlor 85.7 89.8

Used soil amount : 20g, Added concentration of

pesticide : 1 ppm
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Table 6. Recovery of the pesticide adsorbed in

soil
Soil Added Recovery (%)
concentration PCNB Benthiocarb
Chonju ; 99,3 97 2
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Table 7.Recovery of the pesticide in soil, water and chinese cabbage by the amount of the sampie and the

concentration of the pesticide

Added Recovery (%)
Pesticide concentration Water(m1) Soil (g) Chinese cabbage (g)
(ppm) 10 20 50 10 20 50 10 20 50
PCNB 0.1 97 97 98 96 95 97 93 94 95
1.0 94 94 94 93 93 92 93 92 91
Fenitrothion 0.1 83 80 89 80 80 84 78 78 30
1.0 88 80 81 85 84 87 80 79 80
Benthiocarb 0.1 95 96 96 95 96 96 93 94 95
1.0 95 98 96 96 97 95 94 96 94
Alachlor 0.1 86 86 90 82 84 88 84 85 86
1.0 96 96 95 88 86 87 83 82 81
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Fig. 2. GC chromatogram of distillate obtained from soils by steamdistillation.The used detector
of GC: ECD an NP-FID, Packing material of column ;: SE-60 and OV-17.
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Fig. 3. GC Chromatogram of distillate obtained from water, radish root, radish leaf, Chinese cabbage,
onion and rice by steam distillation.

The used detector of GC : ECD and NP-FID, Packing material of column ; SE-60 and OV-17.
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