[A2EGTA A Vol.5, No.3 55~64, 2001
Journal of KoSES  Vol.5, No.3 55~64, 2001

Fabel 8§71 A4 B2kl $F ST bl
F&o] mlAE Aol A o

2982290524 A

o) slajxlef &tm 71X % 2818 A2 Y

Effect of heavy metal on the solubility enhancement of organochlorine
pesticides by humic acids

Hyun-Hee Cho, So Young Kwang, Hyo Jin Kwon, Jae-Woo Park

National Subsurface Environmental Research Laboratory, Ewha Womans University

ABSTRACT

3

Many organochlorine pesticides are persistent in the environment and have a tendency
to bioaccumulate significantly through food chains. Aquatic environments are particularly
more affected because the pesticides applied to agriculture systems are eventually carried
into water bodies, through surface runoff, rivers, and groundwater flow. The objective of
this paper is to study the effect of the coexistence of a heavy metal on the solubility
enhancement of the two representative organochlorine pesticides, lindane and dieldrin, by

humic acids. The solubility enhancement of pesticides by humic acid in a single system
was compared with that in a binary system. The extent of solubility enhancement of
lindane by humic acids was constant, while that of dieldrin by humic acids increased.
Also, the solubility enhancement of dieldrin by humic acid with Pb decreased than that

by humic acid without Pb.
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2.1 A8 A5

B dFdAae &Y EZ=2A Aldrich

ChemicalsAtellM 7UdE 4G & Fig A71=
RG] EFlA] &I FUAS AR o
AYA AHEHoA {71 d4A FLS lindane
(1, 2, 3, 4, 5, 6,~hexa- chlorocyclohexaney-
isomer, €% 97%)3 dieldrin (£5~9%0%)2 &
A, Aldrich ChemicalsAlelA] 25 lsig]on
Table 19 & 71&] Fote] 4 dis) Jehid
o Jindaned HId| 3 B2oz 71 da
AHEHD e B, #7344 AW RaH
o] 714 2q) 4A F2E & A}, T34
2e 9 dgsidon AldrichAleld 3]
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o ¥EZ 10 ng/ ! 2 Y. HE3 gL o
7] 93] Fol Fe}(WhatmannAt, No. 5)
& A, f7l 4aA w9 Bde F7t
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Chromatography® £43tgon], ZE & HP-
5 (30m x0.32mm X 0. 25:m) & AHE-31H . gl
¥%¥E Perkin Elemer Ate} AAS(Atomic
Absorption Spectroscopy)E A8l ¥443}
ok

2.2 ¥ F2

A7Ne 3N BAF F3HE AN A3

Table 1. Molecular Properties of Organochlorine Pesticides™

. Water solubility
Molecular structure Molecular weight
(mg/ 1)
Lindane
2909 17.0(24C
(y-BHC) ( )
Dieldrin 381.0 0.1 24C)
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Ha g giog 1:1 %39 GCR A
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T2 g Fu4 §de #A3Fe] lindaned

dieldrin® & ¥ 10 e/ 19} S A7 ¥ 9
st o] ¥ AYL sgow, B9 & Wi
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Ald Aoz s & + o

Fun 244 #71sEe] 4sze-e pH
of met gdetd 4 Sl Ao deiA jlers,
Fulg gdo] digiM Z44 pH#tE 333
I A3} 6.3~6.82 A9 AR} HWEA B
Aol pHell g Fae Ax] g2 Aoz 3§

Table 2. Elemental Analysis of Two Humic acids

Sample (%) C H 0] N S
Aldrich
e 3935+0.14 | 438+005 | 28294011 | 3014004 | 0454006
humic acid
Hangsin soil
aAINSOT | 10234007 | 1834001 | 23854013 | 039+002 | 0174001
humic acid
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Fig. 1. Binding of two pesticides by Aldrich
humic acid as determined by the
solubility enhancement method.

8
7t
Lindane °
6 ‘ o Dieldrin
s,
L 4+
w
3 -
2|
i L 4
0 2 —_ 1 L. i
0 20 40 60 80 100
Humic acid (mg/L)

Fig. 2. Binding of two pesticides by

Hangshin soil humic acid as

determined by the solubility

enhancement method.

Table 3. K, values for Selected Pesticides and K,,, values for Pesticides

.. Aldrich humic acid Hangshin soil humic acid
Pesticides log K.,
Ky (1 7kg) log Ky Kya (1 7kg) log Kyia
Lindane 3410 3.53 3760 3.58 3.7
Dieldrin | 62000 479 58700 4.77 6.2
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Fig. 3. Binding of two pesticides by Aldrich
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