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Sorption and Desorption Behavior of Herbicide Mefenacet on Soils

LIU Zhen-yu GUO Hui-gin HE Huan YANG Shao-gui SUN Cheng
Sate Key Laboratory of Pollution Control and Resource Reuse School of the Environment Nanjing University Nanjing 210093 China

Abstract The sorption-desorption experiments of the herbicide mefenacet on five soils with different physicochemical properties were conducted
using bath equilibrium methods and the effects of soil organic matter and pH value on sorption of this herbicide were also investigated. The
results showed that the sorption and desorption behaviors of mefenacet on soils could be well described by both the linear model and Freundlich
for five tested soil are between 849.5 I kg™' and 1818.8 1. kg™ which shows that mefenacet
can be well adsorbed on soils. It is found that the linear sorption coefficient K, the Freundlich constants K; and K; 1/n  showed good

model. Sorption distribution coefficients K.,
correlation with organic matter content OM in soils. It is obviously suggested that organic matter was the dominant factor affecting the sorption
of mefenacet on soils. For the same soil the sorption amount of mefenacet decreased with the increase of pH value. The desorption hysteresis
of mefenacet was revealed in the single-cycle sorption and desorption experiments which indicated a weak transferability of this herbicide in
soils.
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1
Table 1 Physicochemical properties of five tested soils
pH oM CEC <0.01 mm
=1:1 /g kg~! Jemot kg~ 1%
5.30 26.8 32.5 38.8
7.82 18.5 17.7 43.6
7.61 21.6 14.7 30.8
5.03 15.1 11.6 62.0
5.73 10.0 5.0 9.0
Agilent 1200 HPLC Agilent
Sigma 3K15 Sigma .
PHS-3C 1.3.3
pH
1.3.1 2
=96% 134.8C 20°C —_—
4mg L' K, 1700 1 .
Tedia HPLC 20 g 60 500
. mL
N 30% H,0, 10 mL 70 ~ 80°C
\>— OCH,CON @ .
s éH; H,0,
H,0,
1
Fig.1 Molecular structure of mefenacet 1.3.1
1.3.4 pH
1.3 I mol L™" HCI 1
1.3.1 mot ™' NaOH pH
2.0mg L7".
22 mL .
20 mL . 0.02 1.3.5
mot L™' NaCl 200 mg L~' NaN,
4.6 x 150 mm ZORBAX SB-C18
2051.3 mg L' Agilent 75:25
1 ml: min~' 30C 20
pL DAD 220 nm.
1%o. 2
72 h 72 h 2.1
3500 /min 15 min 1 mL 5
2 1 Freundlich
) 2
3
K, .2 K, 2
1.3.2 q = Kye. 1
g = K; ¢ 2
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K, = Kilf. 3 L kg™ K; Freundlich
q mg kg—l Ce mgl—l/n. LI/"' kg -1 l/n
mg L K, foe

(b) #+

g/mgkg™
g/mgkg™

1.5 0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5
co/mgL7! c/mgL7!

(e) Bt

0 0.5 1.0 1.5 2.0 0 0.5 1.0 15 2.0
co/mgL! ce/mg-L7!
2 5 -

Fig.2  Sorption-desorption isotherms of mefenacet in five tested soils

2 2
r>0.97 amorphous SOM condensed
SOM .
Freundlich r>
0.99 l/n
" Weber "
2 Freundlich K,

Table 2 Linear and Freundlich model parameters and K, of sorption isotherms

Freundlich 1
-1 -1/ 1/ -1 K,/ kg~
K4/l kg r K¢/mg =" L'"™ kg 1/n r
24.87+1.13 0.984 8 24.18 £0.26 0.64+0.02 0.997 2 1599.5
11.48 £0.47 0.9876 12.09+0.20 0.70+0.03 0.9927 1070.1
22.81+1.27 0.9777 22.71+0.43 0.61 £0.03 0.9910 1818.8
10.09 £ 0.57 0.9792 11.00+0.15 0.59+0.02 0.9947 1154.6
4.93+0.57 0.9970 5.11+0.07 0.86+0.03 0.996 8 849.5

5 L kg™
K, 849.5~1818.8L kg' 2 Liu
2 K, 67 ~ 338 4mg L' K, 1700

oc
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KUC
r p 3.
K, Freundlich K;
oM r>0.95 p<0.05
2.2
2 5
K, 4.93 ~24.87 L. kg™’
Freundlich K, 5.11~24.18 mg " L' kg ' Lu " K; 1/n
K, K 5 K: 1/n
> > > > K 1/n OM r>
0.96 p <0.01 K. 1/n
K, K; K; l/n pH
3 n=>5
Table 3 Correlation coefficients of model parameters with soil properties for mefenacet
pH OM CEC
r p r P r p r p
Ky 0.1536 0.8052 0.9504 0.0132 0.7952 0.107 8 0.1582 0.799 4
K 0.1676 0.7876 0.9520 0.0126 0.7895 0.1122 0.200 6 0.7463
K¢ 1/n 0.1837 0.7675 0.965 6 0.007 6 0.8297 0.0822 0.128 1 0.8374
3
Freundlich r
>0.97 4 .
30 30
(a) Bt (b) KFEL
25 | 25
_ 20 | ® E+ ~ 20 e it
‘&0 O HAMELE _'_940 O HHELE
s 15 & 15
& £
S ) o
10 10
5 5
0 I ) L 0 1 ] 1
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 20
Co/mgL7! Co/mgL7!
3
Fig.3  Sorption isotherms of mefenacet in OM-removed soils
24.87 I kg™'  22.81 L kg™
’ 4.57L kg™' 9.09 1 kg™'.
0.37% 0.70% . Liu
86.2% e FTIR
62.2% . 3 4 —C=0
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C—N m-donor - T-TC
—OH —COOH
T-TC
- T-acceptor
K. 33.1%
—C=0 —COOH * 23.2%.
Tt_
4 Freundlich K,
Table 4 Linear and Freundlich model parameters of sorption isotherms and K, in the OM-removed soils
Freundlich .
-1 -1/ 1/ _1 K,/ kg~
K4/l kg r K¢/mg =" L"™ kg 1/n r
H,0, 4.57+0.06 0.9989 4.62+0.06 0.96+0.03 0.997 1 2129.1
H,0, 9.09+0.38 0.9874 9.436+£0.12 0.68 +0.02 0.9955 2239.9
2.3 pH 60
2 . ] I %:t
%o
pH 4 sof ¥V v v R
Co
pH Y
'T'm ov
pH =2.5 2 'fa 40 o V
- g
pH=38 2 2 mg L™ El o . v
oo Vy
pH 30 |+ ® &WOVVO o
; AR
3~10 5d
pH 20 1 1 1 L | {
2 3 4 5 6 7 8 9
. pH pH
3 ) pH
4 pH
Fig.4 Effects of pH value on the sorption of mefenacet in the soils
@) pH d s
HI = ﬂ_b(L 4
q Te,
15
T s d
q q -
T mg ke T ¢,
® HL 0
16
>0 . 3
Freundlich 25°C 3
pH 3 ¢c. 0.050.10 020mgL"' 5
HI 5 HI
2.4 0
2
18
Freundlich
5. Huang " U022
hysteresis index HI
4
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5 Freundlich

Table 5 Freundlich model parameters of desorption isotherms and calculated Hysteresis Index

Freundlich

HI

K; 1/n r

¢.=0.05mg L°! ¢.=0.10 mg L~! ¢e=0.20mg L'

34.33+2.04 0.65+0.04 0.9872
36.04 £ 4.67 0.76 +0.06 0.9736
37.51+£2.04 0.60+0.03 0.9902
19.81+1.66 0.62+0.04 0.9809
10.52+1.62 0.997+0.10 0.970 8

0.37 0.38 0.39
1.48 1.59 1.70
0.69 0.68 0.67
0.65 0.69 0.72
0.35 0.48 0.64

Freundlich
5 K

1818.8 L kg™

849.5 ~

oc

Freundlich K, K: 1/n
pH
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