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Abstract

Present investigation is undertaken to evaluate residues of organochlorine pesticides
and PCBs in river sediments and cultivated soils by GLC. Main sampling areas
chosen were three industrial estates, Suwon, Iri and Kumi. Samples consist of river
sediments and cultivated soils, in Suwon, Iri and Chilgok, which are likely to
be accumulated with PCBs from nearby factories. Organochlorine pesticide residues
were found in all sediments and soil samples while no PCBs residue was detected
in all samples analyzed. The pesticide residues were greatest in the Suwon and
least in Chilgok soils. p,p’-DDT and BHC isomers (e¢~, and 7-) were found in all

soil samples. p,p’-DDT, at the rangé of 0.006—0.840 ppm, was the most abundant
residues among organochlorine insecticides.
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(1) n-Hexane: BiE{LEHLT (Kanto
Co.,Japan, EP)-& HZ&Este] #Ehe]
ol #WaE W

(2) Ethyl ether: RE{LE2H5 (EP)& HARH
she] Pmho] 34~35°Col #& Wslz 98%9)
«ethyl ether(v/v)7} = =2 ethyl alcohol € Mn
&

(3) n-Hexane/ethyl ether JEAW : Liltd ¥
#l n-hexane 3} ethyl ether & 1:1(v/V)E &
&%

(4) Acetone: BE{LESIT(EP)-&
Phate] 56~57°C oS it

(5) n-Hexane/acetone BAW : Elg #HHl
n-Hexane 3 Acetone & 1:1(v/v)2 E&T.

6) 0.2M NH,Cl Kxw

(1) 4E7k Na,SO, 1 FeHizEsl i (Wako Pure
“«Chem. Ind., Japan, EP)

(8) Florisil: Floridin Co.%f (543#5#E¢] 650°C
o] EER A. 60~80mesh)& 130°Co]A 24
W o)A EHAAAA A

Chem.
68~70°C
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{1) Gas liquid chromatograph: Tracor 222

(2) Filter and clean-up column: A 22 mm,
7o) 80cm, cock 7b A3 WTE.

(8) Chromatographic column: FI#E 9.5mm,
Ao} 60cm, cock 7} AR WTEE HEstA
HE

(4) Shaker: 120~140rpm 9] 9% 2147

(5) Separatory funnel: 500m! & U &&

(6) Kuderna-Danish concentrator: 250 ml 3-

S 500 ml Z£9 A4 3 ball Snyder column 3}
Mﬂls type ¢} graduated collector & ¥,
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Fig. 1. Sampling site
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Table 1. Charcteristics of the soil sample

Texture pH O.M. C.E.C.

Location (USDA) (1:5H,0) (%) (me/100g)

Suwon SiL, C 5.0 2.6 14.7
Chilgok L,SL 5.0 1.8 12.5
Iri SiL 6.0 2.2 13.1
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(D 2ol il ¥ B AR L1 10.0g

8- 250 m/ erlenmeyer fllask o] 2reld z 7ml g
0.2M NHCl @& g F 1587 HEdch.
o] 7] n-hexane/acetone B&W 100 ml = Hnsl
= wpAR st 124 74 Al ggket.

ARF BEse BiEge) s Florisil &
3~4cm BE AL AR 22mm 9 columne] |-
B 2A2%A L3, BHEES SWiEld w
+rt. Flask 9} &2 n-hexane/acetone BEW
25mld o F z# Aol columne] L& F [H
EEW 10 ml 2 column & ol v]dc),

Acetone & A A7 $5le Ll Fo] SF4
200mi & stz 30 M EEY BHBEY T TR
BE #HEd S5+ 100mlE sty oh4 g
4 Aol TRES ez 4Kk Na,SO, 2 Ag=
funnel & B A wgigA Ao}
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(2) GLC %7 : Akt 2t 5ul 4 FEAH
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Detector; Ni-63 ECD.

Column; Borosilicate glass column, (.63cm
0.d. X180 cm length packed with 395 OV-1, 5%
SE-30, 5% SE-30/5% QF-1 on chromosorb
WHP (80~100 mesh).

Temperature; Injection port 230°C, column
oven 200°C, detector 270°C

N, gas flow rate; column 70 m//min, Scaven-

ger 20 ml/min.
Sensitivity; 6.4x107?afs.

Chart speed; 7.6 mm/min.
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Fig. 2. Calibration curves of standard
pesticides

I 8 o-BHC 102.1%, 7-BHC 101.7 %,
Heptachlor 95.8%, Aldrin p.p’-DDT 111.1%,
Heptachlor epoxide(H. epoxide) 73.4%, Dield—
rin 81.8%, p.p’-DDD 87.0%¢ EKEE 184
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Table 2. Pesticide residues in soil (Suwon)

Residues in ppm
Site _BHC | r-BHC | HePta- | atdrin | B EPOipietdrin| PP | PP | pCBs
« chlor 01 xide leldrin “'pnpp | C DDT

Paddy field 1] 0.005 0.003 T  ND 1 w~p| w~b|l o138 w~ND
2| o0.006 0.002] ND T| N~ND| o0.004 o0.0100 0.132 ND

31 0.004 0.002 T T| o0.002 ND| ND| 0.299 ND

4] o.008) o0.004' o0.000 ND T T| 0.003 0.2000 ND

5| 0.03 0.010 T| ND T|  ND| 0.004 0.2400 ND

61 0.003 0.003 0.0066 ND| ND| ND| 0.007 0.3 ND

av. | 0.009 0. 004[ 0. 001‘ T T| 0.0 o0.004 0.222 ND

Up-land 1] o.004 o 002: T Tl 0.002 0.008f 0.780 ND
2| 0.003 0.002 0.019 ND 0.010 ND| 0.003 0500 ND

s| 0.003f 0.002 0.003 ND| 0.039 0.008f ND| 0.574 ND

4| o.003 0.002 0.007 Tl 0.008) o0.022] ND| 0.480 ND

av. | 0.003 0. 002] 0.007) T’ 0. 015] 0.007| 0.003 0.538 ND

River sediment 1 0.002 0. 0011( ND T T ND ND 0.280 ND
2| o0.008 0.000 ND| 0.002 T T| 0.008 0.8400 ND

s | o0.002 o 002! ND| 0. 002{ T T| 0.005 0.790 ND

1
av. | 0002 0.0 ND| o o0 1| 7| o0.004 0637 ND

1) T:less than 0.00lppm,2) ND: not detected

Table 3. Pesticide residues in soil (Iri)

Residues in ppm

Site

[ epta- H i ’_ ’_
pta i . i in| PP b,p
a-BHC | 7-BHC b | Aldrin | g gl Dieldrin DDD. LT | PCBs

i

Paddy fild I 1| 0.007 0.0051 ND| 0.003 ND| ND| ND| o0.089 ND
0.003| 0.003 ND| 0.003 ND r| ~b| 0133 ND
3| 0.005 0.004] ND| o0.004 N~ND| ND| ND| 0.05 ND

av. | 0.005 0.004‘l NDI 0.003} NDl 7| ND} 0.001 ND

Paddy field 1 1| o0.003 o0.004 ND| 0.003 ND v ~Np| o0l ~ND
0.006 0.005 ~ ND| 0.008 ND| ND| ND| 0.090 ND

3| 0.008 0.005 ND | ~NDp| ND| ND| o0.128 ND

av. 0.0061 0. 005 ND‘ 0.004  ND| T| ND! 0.086) ND

River sediment 1 0.010] 0.005 ‘ND| o. 005‘ ND. ND ND; 0.217 ND

2 0.005 0.006 ND| 0.002 ND ND ND} 0.150 ND
3 0.020| 0.016 ND ND ND| 0.014 ND| 0.068 ND

av. | 0.012 0.0091 ND] 0.002) ND| 0.005 ND| 0.145

T: less than 0.001ppm, ND: not detected

-3 DDT>a-BHC>7-BHC~DDD>>Heptachlor> 2 gl o g 4= Heptachlor, H. epoxide 2
Dieldrin>H. epoxide=~Aldrin & Jgo = g Dieldrin ¢] BHC ##:589] & xv) =& BYKES
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Table 4. Pesticide residues in soil (Chilgok)

Residues in ppm
Site Hepta H p.p’- | pp’-
«-BHC | 7-BHC chior Aldrin Ep(.>xi de Dieldrin| "BDD 'DDT PCBs
Paddy field 1 0.001 0.012 ND ND 0. 004 ND 0.008 0.006 ND-
2 0.001, T ND ND ND ND ND 0.013 ND
3 0.003; 0.007, ND ND ND ND ND 0.013 N D
4 0.001 T ND ND ND ND ND 0. 006 ND
5 0.001] 0.003 ND ND ND ND ND 0.093 ND
av. 0.001] 0.004 ND ND 0.001] ND 0.002] 0.026 ND
Up-land 1 0.002  0.005 ND ND ND ND ND 0. 022 ND
0.003 0.003 ND ND ND ND ND 0.042 ND
3 0. 001 T ND ND ND ND ND 0.073 ND
av. 0.002] 0.003 ND ND ND ND ND 0.046 ND
River sediment 1 0.001f 0.001 ND ND ND ND ND 0.017 ND
’ 2 0.002; 0.004 ND ND ND ND ND 0.061 ND
3 0.002] 0.004 ND ND ND ND 0. 00‘6 0.116 ND
4 0.002] 0.002] ND ND ND ND ND 0.078] ND
av. | 0.007 o003 N~Np| ~ND| ND| ND| o0z o0.06 ND

T: less than 0.001ippm, ND: not detected
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