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Comparison of Steam Distillation with Solvent
Extraction Method in Determining
Organochlorine Pesticide Residues in Soil

Jae-Han Shim*, Young-Tack Suh* and Ro-Dong Park*

Abstract

Principle of steam distillation has been successfully applied to the routine extraction of organ-

ochlorine pesticide residues from soil samples.

Recovery of 8 organochlorine insecticides was

found consistent and also comparable to that of conventional solvent extraction method. Recov-

eries of a-BHC and heptachlor was,

however, rather poor at 47 and 45%

respectively. The

steam distillation method offers added advantages such as economy in time and costly solvents.

I.F &

i HEELCR RmES Wil B 19 5
72 “state of the art”el: FHL Vo] W&l F%o] 7}

- E iEse. 2 B ke Bhrs] e

B BHE s gted MillighEel BT R oA x
u] E-8 fEfio] k.

i FEEESGR B iR ROBHRELY
e RhIERESL 1R(E, WM BENGR ShIBEERD, L
AP CREES e, AKordiEn WA ), B
T Gme ‘vS’Jr D e gAY EEEC K
 ogebAl SO0, Mg B BATNRE AT

tumbling, blendmg, shaking, soxhlet extraction, ultra
sound, homogenizing %3} 2 i~ \Wo] L 2
S CHEEER Bl BEmo-S shibsied ks
FiA A gt

o] 4ol = sweep co-distillation (1219,

KRR

BRI RBAEUO, KIERKEILS 0] BEE 9l o).
Sahat'P3= 4o 2 Hu HHMEER BRIEHRIG S
%Y BoMAE lEmsltel WA RHiaEs
Jikel e WmiET ek gk

A BREL BNz = Btk gz

R Bl ks E B B, FRREA, RSH Y
&1%%& RS Aol stz olf FY 5 dE
g BAeA sty ARRRAEEE o eld Hivel
HEE = Bl & hiiez AzEe - ivez
fERE = EgtahoEst st el o Kjeldahl g
e RN KERAWES 1 kol fiMstz B

FY = degwt obel BEE — &3 4 'mz;
TR T S S P

|
o
¢

h

= =
2 oo EfERe] gl =
o]

0. #¥# % 7%

*ERKERE BELKE LBR(College of Agriculture, Chonnam National University, Gwang ju, Korea)

(73)



(74) s

BRI (ROEMIEE == ARG, EPENE =
F fiZEmete] RISkl . R 4 AE 20452
wfEst e 5l T SHRIES] GLC o dAZtq MiEE
MRSt vt

Florisil{60~80 mesh) & R Floridin it #Hl5ho g
130°C ol A 24m5RILL & P Al A s o] o 5
AR RCATZE (A A) A4 7-3) 3b el vt

i)
IR g

2. B %

Shimadzu 4BM Gas Liquid Chromatograph
TR 5 L 1,

Y W HLE 22(id) X300 mm glass column.
120~140 rpm 5718

500ml oF 11 5] 4

Z5-ahA]

69
2
(3
4)
(5)
(6)

35

Kjeldahl flask (300 mZ /)il 1.4 20.0g & 2ol

ZF=a (Fig. D)ol A KERKEA 2. 500mlE ¥
Hieh W=l 9 1ERde] Azl 2 & heatmg mantle &
Mkeekgl o YyAel Frd HES St BHAER
Wi g acetone 10 ml 2 A AE th 1IAES il

&

o] & 33 30ml9 n-hexane & Jnsked 2430 A Hsd
EE e F FTRES 14 20ml 2] n-hexane o

Fig. 1. Apparatus for the distillation and
extraction of pesticides
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Table 1. GLC operating parameters for the
analysis of organochlorine pesticide res-
idues

Column: 10 ft. X1/8 in. o.d. glass column packed
with 1.59% OV-17, 39 OV-1 and 3% QF-1
on chromosorb W, HP(80~100 mesh)

Detector: electron capture detector (ECD)

Temperature: injection port & column oven; 200°C
detector oven; 250°C

Gas flow rate: Nz, 40 ml/min.

Injection volume: 5w

Sensitivity: 4.0X10-%afs & 8.0Xx10-Mafs
(for recovery)

Chart speed: 5 mm/min
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Table 2. Comparison of recovery of organcchlorine pesticides from soil

Pesticides Spikérrx)gnlsvels Recovery (%)™ Spikél;%nlsvels Recovery(%)®
SDMPb SEM?® SDM SEM SDM SEM SDM SEM

a-BHC 0.01 0.01 47 72
7-BHC 0.01 0.01 81 79 0. 005 0. 005 94 83
0.2 0.1 82 87 0.1 0.05 88 85
Heptachlor 0.01 0.01 69 78 0. 005 0. 005 79 72
0.2 0.1 72 80 0.1 0.05 75 79

Heptachlor epoxide 0.02 0.02 45 78
p.p’-DDE 0.02 0.02 91 80 0.01 0.01 92 81
0.4 0.2 92 83 0.2 0.1 102 85
Dieldrin 0.02 0.02 93 94 0.01 0.01 93 76
0.4 0.2 76 85 0.2 0.1 85 88
p,p’-DDD 0.03 0.03 100 82 0.015  0.015 89 89
0.6 0.3 100 87 0.3 0.15 82 80
p,p’ -DDT 0.04 0. 04 102 99 0.02 0.02 91 98
0.8 0.4 100 103 0.4 0.2 80 100
Average 82 85 88 85

1) steam distillation method
3) weight of soil: 10g

2) solvent extraction method
4) weight of soil: 20 ¢

Table 3. Recovery of pesticides from fortified soil as affected as a function of distillate

volume? (weight of soil: 20.g)
Recovery(%)®
Volumes of Distillate(m?) 7-BHC  Heptachlor  p,p-DDE  Dieldrin  p,p’-DDD  p,p’-DDT
100 57 58 20 36 21 24
200 71 68 57 66 54 62
300 80 71 84 75 76 80
400 82 72 87 81 89 89
500 85 74 90 87 95 97

1) spiking levels: 0.5 ppm for r-BHC and heptachlor, 1.0 ppm for p,p’-DDE and dieldrin, 1.5 ppm for

p,p’-DDD and 2.0 ppm for p,p’-DDT respectively

2) average of duplicate analyses
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Table 4. Comparisen of organochlorine pesticide residue levels in soil* by steam distil-
lation method(A) with those by solvent extraction method(B)

Sample Residue levels (ppm)
No. r-BHC Heptachlor p,p’-DDE Dieldrin p,p’-DDD p’-DDT Total
1 A 0.001 0. 006 — ok — 0. 066 0.015 0. 088
B 0. 002 0.006 T R¥¥ —_— 0. 060 0.015 0.083
2 A 0. 050 0.003 - 0. 070 1. 350 0.020 1. 493
B 0. 055 0. 005 — 0. 100 1. 200 0.025 1. 385
3 A T 0.003 — T — 0.072 0.075
B 0. 001 0.001 — T — 0.078 0. 080
4 A 0. 001 0.100 — — — 0. 640 0. 741
B 0. 003 0.110 0. 001 T 0. 003 0. 550 0. 667
5 A T 0. 006 - T 0. 003 T 0. 009
B — 0. 008 — T 0. 001 0. 003 0.012
6 A T 0. 006 0. 006 0. 054 0.150 0.120 0.336
B 0. 001 0. 003 0. 005 0. 030 0.150 0.110 0.299
7 A 0. 003 0. 003 0. 004 0. 004 0. 450 0. 024 0. 488
B 0. 003 0. 003 0. 003 0. 008 0. 350 0. 030 0. 397
8 A 0. 001 0. 034 — — — 0.012 0. 047
B 0. 001 0. 036 — T 0. 002 0.018 0. 057
9 A 0. 002 0. 026 — — 0.012 0.016 0. 056
B 0. 002 0. 020 — — 0.008 0. 015 0. 045
10 A 0. 001 0. 003 T 0. 002 0. 480 0. 028 0.514
B 0. 002 0. 002 T T 0. 200 0. 020 0.224
11 A T 0. 001 T — — 0. 004 0. 005
B 0. 002 0. 002 T - - 0. 005 0. 009
12 A 0.022 — 0. 004 0.020 0.135 0.120 0. 301
B 0. 020 — 0. 004 0. 020 0.150 0. 150 0. 344
13 A 0.001 0.001 — 0. 004 0. 003 0. 008 0.017
B 0. 002 0. 002 - 0. 002 0. 003 0. 005 0.014
14 A 0. 002 0. 003 0. 006 0. 004 — 0.028 0. 043
B 0. 005 0. 001 0. 005 0. 001 0. 001 0. 020 0.033
15 A 0. 003 0. 001 0.010 0. 004 — 0. 380 0. 398
B 0. 004 0. 001 0.011 0. 005 — 0. 350 0.371
Av. A 0. 006 0.013 0.002 0.011 0.177 0. 099 0.308
B 0. 007 0.013 0. 002 0.011 0.142 0.093 0. 268

*on dry weight basis *¥not detected
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