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Studies on the B ehavior of Soil Adsorption of S-m etolachlor
and its Environm ental Influencing Factors
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Abstract The adsorption and desoipton behav brs of S-metolachbr in three different soils w ere
nvestigated usng the batch equilibraton method The results show ed that the adsorption isohem s
(L-type) fitted he Freundlich equaton well and the adsorption constant (K ) of S-m etolachlor w ere
4 0L 6. 15 and 8 62 Based on the correhton beweenK ¢( 1/n) (n is en pirical constant) and organic
m atter contentof soils it was concluded hat organicm atter content w as a dependent factor in the soil
adsorpton. S-metolachlor desorption isohems showed hysteresis which did not comncide w ith
adsorpton isothem s Furthem ore the adsorption concentration of S-m etolachlor n soils w as reduced at
high ten peratures and the adsorption concentraton w as relative bw at neutral conditon.
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Table 1 Physical and chem ical poperties of tested soils
Soilsof oM™ Sand C hy Silt
lextural chssification Sites (%) H (% ) (%) (% )
Clay ban Nanjng 1. 45 6. 07 39 82 16. 44 43. 75
C hy B eijing L 50 5.75 60 97 11 14 27. 89
Sandy ban Changchun 339 8 05 25 00 38 66 35.43
* OM: O rganic matter
12 CaCl ( )
96k (Smetolachbr) , (25C +2°0C) 24 h
( ) ; ( , DMA Y 4000 r/mn 10 m in
TECHNOLOGY INC., USA )s ( SmL 0 45Hm , 10 M.  HPLC
, Q 45 Um ); CaCl 3
( ) ) L 42 MBRHRR 4mg/L
13 12mg/L (
W aters [ : W aters 717 , ) ,
Plis Autosam pler  : W aters 600 Controller , 5mlL, 5mL Q Ol mol/L
: W aters 2996 Photodiode A rray D etecbr ( PAD ); CaCl 6 h 14000 r/m
: Empower software |; : Agiknt 10m in S5SmL 0 45Pm
ZORBAX Eclipse XDB-C18(4 6 mm X 150 mm, , 10 PI.  HPLC
5 Pm); (0 00b01g QO01g 10mL
Sartorius) 30mn ,
14 143 FEEXNRMH FH
L4 1 Y% IR % ( absorpton isothem s) By | E 4mgll, (15
(USEPA) 20 25 30 357C) .41 )
) 500g 50 mL ;' 1lmolL HCI N&OH
, 25mL ( 5:1) (012 pH ( 567 809),
469 12mg/l) 0 .01 mol/L 141 jos!
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1. 44 HPLC4# - =80:20  Freundlich "¢ ) \
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220 nm; 10 UL
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L5 Freund lich
bl .=1h X bal.+ log,
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:C,
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C. 3 Freundlich
(mg/L) 2 r
Q 978 ,
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Tabk 2 Freundlichm odels for adsorpton of Sim etolachlor n three soils
Soil Adsopton sothem s ! K
C lay ban bl =0 710 bL + 0. 605 0 997 4. 01
C hy b = 0 450 b, + 0. 789 0 978 615
Sandy lbam bl =0 610 bl  + 0.935 Q 995 8. 62
’ Kf 3
7Kf ? ’ ) )
, Koo " "
7 (8 1] ’ L
K, 3 , Georgios o S ,
(> ) ) 22
3
1 Georgps ' (dC./L.)C.=0
[ 13]
, SLH C4 ,
S
N ’ " ’
’ ' [L57 14 15
; L
; H L
; 3 ( )
; G , > ( ) > ( ), 21
3
1 , L K
1 h L
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K¢(1m) =0 009(0OM ) - 0 007 ’
301 ’ L
25t 2 4
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S 101 G
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00 2 4 6 8 10
Cumg/L) (1118,
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i i Gl Kow = 10K /OM %
M; = - RT H( oM
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Fe 1 Adsorption isothem s of S-metolachlor Ko ; AG
in three soils (kJ/mol;R (8314 ] K '+ mol');
T (K) , 3
23 13 9 kJ/mol( )
@ Olmol/L. - CaCl 149 kI imoll ) 13 7 klmol( ),
4 12 /L
e X 40 kJ/n ol
' 25
[ 16] ’ 4mg/L
. CaCl 2
’ 7 [19]
) , 3
) , 30C
3 CaCl
Table 3 S-meto lachlor adsorption from aqueous desorbed w ith CaC b aqueous and acetone
Soil Conc. Absibed rale Desotbed raie nwater Desorbed rate n acetone D ecom posed or incorpo rated residues
/(mg/L) (%) (%) (%) (%)
C lay ban 4 376 11 3 13. 8 12 8
12 28 4 13. 7 8 8 59
C hy 4 50 4 8 8 10. 1 31 5
12 231 9. 4 75 8 3
Sandy loan 4 58 7 73 0.5 50. 9
12 45 7 71 2.1 36. 6
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Fg 2 Effect of tan perature on adsorption of
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Fig 3 Effectof pH valie on adsorpton of
S-metolachbr n soils
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