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Adsorption and movement of Alachlor and Chlorothalonil
in the representative soil of Cheju Island

Hae-Nam Hyun*, Sang-Sil Oh**, and Sun-Ho Yoo***

Abstract

This study was conducted to investigate the adsorption characteristics, distribution coefficients,
and movement of alachlor(2-chloro-2’, 6'-dimethyl-N-(methoxymethyl) acetanilide) and chlorotha-
lonil(tetrachloroisophthalonitrile) for the 3 soils sampled from major soil groups in Cheju Island.
Namwon, Jeju, and Mureng soils used in this study were classified as black volcanic ash soil,
dark brown volcanic ash soil and dark brown nonvolcanic soil, respectively. Organic carbon con-
tent and CEC of Namwon soil were very high and those of Mureung soil were very low.

Linear and Freundlich adsorption isotherms were the best to fit the adsorption of alachlor and
chlorothalonil in the soils. K value, Freundlich coefficient, of alachlor for Namwon soil was 21.38,
being 54 and 97.2 times higher than that for Jeju and Mureung soils respectively. The values
of chlorothalonil for the soils were similar to those of alachlor but were much higher than them.

When Mureung, Jeju and Namwon soil columns were leached with a solution containing 10.25
mg/1 of alachlor and 1.50 mg/l of chlorothalonil, alachlor was first detected at 0.265, 047, and
1.86 pore volume (PV) and chlorothalonil was 3.71, 4.7 and 17.5 PV, respectively. The pore volu-
mes at C/C,=1 of alachlor in the leachates from Mureung, Jeju and Namwon soil columns were

1.1, 3.7 and 6.6 PV and those at C/C.=0.2 of chlorothalonil were 7.5, 85 and 27.5, respectively.
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This means that the deceasing order of the mobility of the chemicals in soils was Mureung

soil>Jeju soil>>Namwon soil.

The pore volumes detecting C/C,=0.5 of alachlor and C/C,=0.05 of chlorothalonil in leachate

were positively correlated with the distribution coefficients for the soils.
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Fig. 1. Schematic diagram of experimental
set-up for alachlor and chlorothalonil
movement in Namwon, Jeju and Mu-
reung soil columns.
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Table 1. Physical properties of the soils packed in the acryl column.

Amounts Porosity Bulk Particle Hydraulic Pore
Soils of soil density density conductivity volume
(& (%) (g/cm®) (cm/hr) (cm?)
Namwon 75 74.9 0.54 © 215 0.560 90.3
Jeju 110 67.2 0.85 2.59 0.688 815
Mureung 135 62.6 1.02 2.73 0.685 75.5
zo 9 DA JEE Eolic).
Alachlor®] F2&% 49 Ad: 29 29 U
1. BS54 b A3} o] linear equation® Freundlich4] 2.2
. § el ¢ e (19 2-ac), Langmuir ELF
FRUY) AEF Edel saty YA ¥ 29 e ( b): o
2 = ] -
2ol 54 BVYEQ YL FUBLRF 2 HAAE AURA IRDH2Y 2b). 4B A5
ZoAe] FAFLE U8, AFE, TE5Y #A4=2
FALASEY) AT we Eyoimen, pyy VI BAGE VA LS KEFS &
- RO
8 BAHEA AFEE FA MBAIEY 7 A 2a) achlors) 3*; }33 °‘;E7}
ol Zhgro|l ZolA e S-A wgowm
Bo) gt @A e EFoI|Ur o]E EFL H j‘j’} FEHZel el
o = Ao o} Bo u]3 o
AFE AR BTE 3 EFF BAPS 2 Aolt A8 ot Fo alachlorel M5t} £
o] AHRE7F A EXI} alachlor Alole] EEx}
) ) . 7} 7olEe) A F2EE outer spheric comp-
Table 2. Chemical propertiex of the experi- T )
mental soils. lex& FAH3te Aoz AAHY?, gRBE ok
2 F dlich 5&&F&4og FAE4S Fdea
pH  Organic carbon Cation exchange reundlich 52824 #HEde L_L
Soils content capacity QOomeTEIS B oAue olge] BHus pe Ay
(1:5) (%) (cmol(+)/kg) otk
Namwon 53 165 313 Chlorothalonil®] &2F%= alachlor$} #o] linear
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Fig. 2. Linear(a), Langmuir(b), and Freundlich(c) adsorption isotherms of alachlor for Namwon,

Jeju, and Mureung soils.
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Fig. 3. Linear(a), Langmuir(b), and Freundlich(c) adsorption isotherms of chlorothalonil for Na-

mwon, Jeju, and Mureung soils.

Agsta PP 3-b). Chlorothalonil®]
2 LA Rge A EFYAe) & AfAE 3
e Aoz AZHAY, Bd My FREw

alachlorell ¥]3ta] @A 3] &£ HolYth
Aalachlor$} chlorothalonil®} Freundlich $&%&
22 o] A4t BuljAeE K 39 Vel R 2ol
Fgol the Eckd vigte w4 o $¥9%d
A} alachlore] K &2 AFE 2 FEFo vy
548] 2 9729, chlorothalonil& 3.64] 2 13.14)
=k 23 FAE, AFE € 55 %A chloro-
thalonil®] K 2 alachlore] ®l&}ed 112w, 16.8¥0
2 8329 =& A EA chlorothalonil®] alachlor
o 4]t gol EZge Aoz Yehgth
okAle] wel Freundlich A& o7t &, N-
methylcarbamated] 2%Al= K ol 25~114",
metribuzin®) K Zt& 0.78~1.34", A XA butach-
lore] K e 14.8~289%", 3.73~67.62*" W ol
o, #7218 dFol HEFE K gdx A A
oz RAHJYN. B Aix {I|EEH, Fol
%‘“*01 2 J%o] FekAY K ol #A3
= oz Vet B3], 25l alachlord]
K %l° dup BYo| 227 EFT st R
Aol vt o 21 &L Aoldlew, {71E
Fepo] vl B HHAAE we BoIUH
Kd #e K 73 ¥l5@ Ageixy gdsol A
2 222 Wil FAFo] VA YL

= 1%

57
al

[}
e

o A2

A%

N

), chlorothalonil®] alachlore] H}3le] B 9ol

EF35900, =3, Q%A alachlor®) Kd e

g §7el 20 EFAN T HuAd HEo of

2689 2 AolUth ol L AAE FYH E o,

GHETY FAR Edo] £XHO e AFE F

A E4 e Fof FIFF
2 AZdgr.

[}

=04 O (]
T = s 58
Ao

Table 3. Freundich and distribution coeftfi-
cients for alachlor and Chlorothalo-

nil.
Alachlor Chlorothalonil
Soils
K" I/n Kd® K 1n Kd®
Namwon 2138 0.83 1240 239.88 0488 2430
Jeju 394 106 517 66.07 0475 380
Mureung 022 167 260 1830 0607 257

1) Calculated at C=1

2), 3) Treatment conc. 1025 mg/l and 15 mg/l
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%7} 1025 mg/l?l alachlor $9& 4%, A

F5 9 755 E FE ERAA FEHE
£4Z alachlord 7—% e Y 49 2o Ala-
chlor7} A& AZH+E #5%S 55| 0265 PV
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