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Impact of Different Addtives on the Sorption and Desorption Behavior of Acetochlor in Soil

LI Xiao—wei, TENG Chun—hong, YU Yang—fei, TAO Bo

(College of Agriculture, Northeast Agriculture University, Harbin 150030, China )

Abstract : Acetochlor is the biggest area herbicides application in China. Because of the drought condition of soil, high dosage of acetochlor is
used for enhancing the effective control weed in crop. Sometimes the crops are damaged and soils are polluted by herbicide. Sorption of ace—
tochlor in soil is influenced by soil environment, and the additive can obviously adsorb the herbicide of soil, then ease the harming from the
herbicide and the pollution of soil environment. This paper researched adsorption and desorption to the acetochlor with appending different
adsorbent artificially by the method of utilizing gas chromatograph—mass spectrometer in the soil, providing the theories a basis of compre—

hensive manage for the herbicide pollution. The experimental result showed that the adsorption strength and the adsorption capacity to the
acetochlor in the soil differed with different additives, and all the sorption and desorption isotherms of the acetochlor in the soil by appending
different additives were nonlinear, which could be described with Freundlich model. The adsorption strength, the adsorption capacity, and the
non—linearity of the adsorption isotherm were all increasing gradually with the thickening of the appending concentration, also the desorption
hysteresis of the additives to the acetochlor was more apparent with the increase of the additives content. However, the adsorption capacity of
different additives to the acetochlor in the soil varied apparently, wherein, the pulverized coal had the greatest adsorption capacity, the chi-
tosan had less, and the zeolite had the least.
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Figure 1 Sorption and desorption isotherms of acetochlor
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Table 2 Freundlich constants for sorption( Kf, Nf) and desorption(Kd,Nd ) of acetochlor

in soil amended with pulverized coal and hysteresis index(H )

SRR U N 2/ %

Content of pulverized coal K N kY kd Nd ke 1
0 0.182 2 0.195 9 0.992 1 0.193 1 0.183 2 0.995 2 1.069 3
2 02153 0.175 8 0.997 0 0.289 0 0.137 5 0.983 4 1278 5
4 0.353 3 0.165 4 0.966 9 0.5757 0.054 5 0.992 9 3.034 9
6 0578 2 0.1322 0.962 9 0.803 0 0.027 4 09539 48248
8 0.653 1 0.116 0 0.996 6 0.897 4 0.024 5 0.938 8 47347
10 0.883 9 0.106 1 0.989 3 1.145 8 0.023 6 09522 4495 8

{IKf\Nf}J%m%{E‘l?)% Freundlich Z2%5; Kd .Nd MR 2 Freundlich %%, N,

Note: Kf and Nf are Freundlich coefficients of the sorption isotherm, Kd and Nd are the desorption isotherm, the same below.
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Table 3 Freundlich constants for sorption(Kf, Nf) and desorption( Kfd , Nfd ) of acetochlor in soil amended

with zeolite and hysteresis index(H )

WA S I % ) \ )
Content of zeolite K N RY kd Nd fed "
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Figure 2 Sorption and desorption isotherms of acetochlor in soil amended with zeolite
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Figure 3 Sorption and desorption isotherms of acetochlor in soil amended with chitosan
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Table 4 Freundlich constants for sorption( Kf, Nf) and desorption(Kfd , Nfd) of acetochlor in soil amended
with chitosan and hysteresis index(H )
BTN/ % 2 2
Content of chitosan Kr N Ry kd Nd fed n
0 0.182 2 0.195 9 0.992 1 0.193 1 0.183 2 0.995 2 1.069 3
2 0.255 3 0.151 9 0.977 9 0.332 0 0.077 0 0.997 6 19727
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Figure 4 Comparison of adsorptive capacity of different additives
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