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Adsorption of Butachlor on Soils
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Abstract

The soil adsorption coefficient of butachlor was measured mainly following the guidelines of U. S. EPA

and OECD.

The soil adsorption coefficient, Koc, of butachlor agreed well with the values in the literature. It was
observed that soil adsorption differed about 5% with an increase or decrease by 15C, implying that tempera-

ture does affect soil adsorption.

The estimated value of the soil adsorption coefficient using water solubility and molecular structure

deviated by factors of 2 and 20, respectively.

The soil adsorption coefficient, Koc, of butachlor was 543 so this value means that butachlor is tightly
bound to organic matter in soil and is considered immobile.
A novel trial estimating the soil adsorption coefficient by molecular structure might be utilized to design

efficient and./or non-polluting agrochemicals by organic chemists.
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2 VarianAl 29 37008 AHEEHon E4x7
< g3 2t

&7 I ECD
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.= 1@ 22T
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Split ratio 1 1: 18
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Table 1. Physical and chemical properties of the soil used"'?.

. ) Organic Cation exchange
Soil Soil texture pH .
matter{ %) capacity (meq.”100g)
L Clay loam 5.0 31 9.0
II Clay loam 5.1 3.0 9.3
il Clay loam 52 2.3 79

3 A4 A7) 8 AL8H 200 pm e 2 AR Hh
olm 4¥-L FYF 2x= 25CATT

ANRAHE 424 1,2, 4,7, 15, 24, 48, 72, 964 Ttoll
stdeon, AEAMAFE 2,000 pmeE 30T A4
ezt AAD 5 mlE A 94 10 mE F
Zayh o $29L 10 g9 FFERL2GI A
A7 Z2RE Bt AYEEE Bkl @
stoh o] 4L 338 WEF F45itachrt A3
ZU7E AT H FE2AELE Zot 5 ml oF=
e S 20 ml EFH AY AaAz2 &
A3 g B3 #92 1mE AY GC BAE A
22 3Gt GCE XEE YL Fito %421 100 ppm
L9g oz M |, 2 5 75 10 ppm2 2
THEATCE,

3) Soil adsorption isotherm
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A8 Ath. ol programell 3= BFFEDe] F
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CCCCOC(C(=0)(CCINc1c(CClceec(CCI18F 2

Table 2. Recovery of butchlor.
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Butachlor®] &3] A4te AP ol At
£5 3 F2Fel AFol Q0= Freundlich 4-& A}
289 Freundlich B3 2& b3t o] EA
g 5 Ao

A=x/"m=KC

log A=1/n log C+log K
AT ESRA 2 F3E &
x: EY¥ol F2E &

m: E%ge 24

K, n: Freundlich &5

C. 43 RA9 &

of o2 Jog Col W log AY] HEE 284
K#% 1/n &€& 7& £ sivh

21t o Da

1. 58

EgER 488 9% butachlord 3+E& AY
B3 Table 29 2o 8482 1014+ 53% Aot
) 84 ¢) butachlory] /2 F20tE21@L Fig. 13
2},

2. EQF & Ay

Chemical Spiked level

% Recovery” Method of analysis

Butachlor 5 ppm

1014+ 5.3 GC-ECD

% average and one standard deviation of triplicate determination.
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Fig. 1. Typical gas chromatogram of butachlor. ¥l plateau® FAHshe X& & & AU
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Fig. 2. Adsorption rate of butachlor on soil L
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Fig. 3. Adsorption isotherm for butachlor after
4 hr at 25T
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£ 234 4 (correlation coefficient) &} Ft< 0.992
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Fig. 4. Freundlich plot for butachlor adsorp-
tion.
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Table 3. Freundlich consant and correla-
tion coefficient for butachlor.

Soil r K 1/n
1 0.992 9.78 0.79

Table 4. Soil adsorption coefficient of buta-

chlor in the rature

Authors Organic
carbon Koc
1.17 148 1264
T. Sato® 2.92 234 801
5.86 252 430
6.19 389 628
049 3.73 761
0.85 9.30 1094
1.73 11.02 637
Han et al® 2.42 18.98 784
293 29.28 999
351 36.85 1050
552 67.62 1225
This 1.80 9.78 543
study
Kenaga‘*¥ 840
Computer 10000
program®

F&Folzgt & 4 Uk Table 4°14 T3 Koc 3t

Koc=K./ % organic carbonX100

ol& Moz FEYLw, FrRALYg F7E FT
o] FAE F71E T 17242 Yo §7%
Ao ¢S FAsPSL,

3) &= %

exo ;e F&F Aolg B 2=t F7)
5 S F7ehe AL B ¢ e ol
#& ZATE Sato 529 dPERe dxstg o
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110

A8 A3} putachlors &% 10C F71] F2&FL <
20% A% F7Mgoy ¥ 4¥ds 15C 22 &
7tel] FaAFL o 5% (% F713AH(Fig 5).

60r
A—a {0'C
— *—® 1i'C
% o—O0 i°c <
@ 501
o
N
o
2
T 40
o
=
8
5 30F
Eel
- (]
©
c 20t
o
g
3 10}
©
<,
'l ' 1 A -]
0.5 1.0 1.5 20 25

Equilibrum concentration (ppm)

Fig. 5. Soil adsorption of butachlor at 10, 25,
407C
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