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Adsorption of N icosulfuron on Soils and Its Correhtion
w ith Soil Properties

ZHANG W ei, WANG Ji—jm" , ZHANG Zhongm ng, QN Zhen’
(1. College of Plant Protecton, Southw est Un wersity, Chongqng 400716 C hna;
2 Institute for the Contw lof Agrochemicals, Sichuan, Chengdu 610041 China)

Abstract The adsorption of nosulfuron a new sulfonylurea hebicide n eght different types of soils
w as nvestigated ushng the batch equilibraton technque The resulis show ed that the adsoptbn
isothem s of nicosulfuron n soils fitted he Freundlich equaton well and the adsorptbn values of
nicosu furon calcuhted by Freundlich equation ranged from Q 798 to 6 891 Further calculation and
analy sis aboutKoc, the m ean partial free enegy and the free energy of adsorption of nicosulfuron on
so il perfomed m dd k or higher translocation in soils Furthemore it was found that heK  values
ncreased w ith nereasng of organic matter (OM ) and clay content while decreased with ncreasing of
the soils fH values due to the nicosulfuon characters and so itbn n w ater depend ng on pH. The
smpk Inear correlationsw ere regressed betw een OM, clay contents or soils fH values and he values
of adsorption coefficent (K¢), ndicated that OM, clay contents and the soils pH w ere the dom inating
factors infliencng the nicosulfuwn retentbn n all of the system s
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Table 1 Physical and chem ical properties of the tested soils
- . b ) - - -
SoilNo. - Sites Soilmane clalszh:iln o /((;(;kg) /(ZM/kg) /((;;]flzg) /(Sga/li;) /( z/llsg) I :nh;cl/kg)
¥ Chongqing Pupk wil Sandy chy bam 7.78 8 81 1516 28l 4 3238 3948 23 34
2 Jiangx i Red wil C hy 426 4020 69. 15 589 3 266 8 143. 9 17. 75
3 Jangxi Y elbw soil Sand loan 512 21. 26 36. 57 478 6 436 0 85. 4 19. 17
4 Sichuan Y ellow brown soil Silt ban 4.86 2071 35. 62 261 4 383 9 354. 7 20. 80
5t Shandong Sand =il Sand 573 1. 35 2 32 170 5 627 5 202 0 21. 73
6 Heibn gjiang Black soil Sand loan 6. 09 24. 16 41. 56 387 8 484 6 127. 6 34. 08
7 Shanxi Y elbw chnamon soil  Loany sand 7. 41 12. 60 21. 68 204 1 683 4 112. 5 13. 70
f:id Shandong Brow n soil Sand loan 7.49 9. 88 17. 00 368 7 495 0 136. 3 24. 92
Notke *0C, Ogani catbon "OM, O rganic matter “CEC, Caton ex change cap acity.
12 , Q Ol mol/l. CaCl
( nicosulfuron) [94. 6%, CaCb
( ) 1; (CL} Q 01 mol/L)
) 14
13 (EPA)
0.1060 g 100 m1L, L 500g 50 mL
, , 1000m g /L , ( 01021020
, , 100 10 1mg/L 408012020 0mg/L) CaC b
L 110 g CaCl 1L , 25ml, ( )=5: 1
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10 BL; (25f1)C Freund lich 2 ,
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SPSS > 5'; Freundlich Ki 0 798~
5 6891 .8 :20>3>6
>4d>1>7>8>5 K
21 K :
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HPLC DAD ’
7 5
, , 8
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Freund lich r Q 963~ Q 999
s Freund lich r
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2 — . 8 2
'g ‘ Freund lich
% f i 2 , 1/n 1
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Fig. 1 Adsorptbn knetics of nicosulfuron n - , (3) K,

soibw ater comparm ent at (25 £1) C . (4 Koc
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Table 2 Com parison of he L near and Freundlich models for adsorption of nicosulfuron n soils

. Linearmodel Freundlich m od el
SoilNo.
K /(mL/g) C, /(mg/kg) r K /(mg "+ L' kg ') h r
1 0 499 +0. 090 1. 835+0, 708 0 914 1 827%0. 266 0. 6790 078 0. 963
o 3 489 *0, 410 3, 64312 021 0. 961 6 89120, 298 0. 785%0 023 0. 998
3 2 753 %0, 260 2 0691, 436 0. 974 3 85010 199 0.956%+0 030 0. 997
4 1 600 *0. 077 L 106£0. 505 0. 993 2 711£0. 049 0. 80820 010 0. 999
5t 0 331 10, 044 0. 3030, 180 0. 951 0 798%0. 042 0. 62410 044 0. 992
6 2 004 +0. 039 0. 5640, 244 0. 999 2 790%0. 129 0. 842+0 025 0. 997
7 0 989 10 023 0. 1910 171 0. 998 1 475%0. 105 07950 039 0. 993
g 1 124%0 024 -0 16420 175 0. 999 1 15710 668 0.947%+0 032 0. 997
— Soil 1 ] e
a0 | a0 Soil 2
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@ 30 | £ 30|
o 25| @ 25|
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5 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1 1 1 1
0o 2 4 6 8 10 12 14 16 18 20 00 2 4 6 8 10 12 14 16 18 20
C./(mg/L) C./ (mg/L)
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Fig. 2 Adsorpton isothem s of nicosulfuron n the tested soils
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K.=C.L. (3) §>7>5 -F K, (r =
Koc = 100 XK , OC% (4) Q 973)
K (L. 7kg); Koc Table 4 Free energy for nicosu lfuron
(L 7kg); 0C% ; adsolpton n soils at25C
3 M Call ’ Soils OM (% ) K o AG /( KJ/mol)
Koc > I* 1516 121. 174 11. 891
23 3 Koc 150~ 500 il 6 951 99. 653 11. 407
, 4 « 3 3 657 105. 278 11. 543
”, 4 g + g’ K oc 150 4 3 562 76. 109 10. 739
4 « » B 0 232 343, 966 14. 478
6 4 156 67. 132 10. 428
’ 7 2 168 68. 035 10. 461
gt 1 700 68. 059 10. 462

Table 3 Koc values calculated for

nicosulfuron adsorptbn

Table 5 M ean partialm o br free energy change

(-F) values of nicosulfuron n soils at 25C

Soils 0C (%) K, /(Lkg) Koo /(L/kg)
f 0. 881 L 771 201. 044
# 4. 020 6 292 156. 527
¥ 2 126 4 214 198 194
4 2071 2 078 100. 328
3 0. 135 0 559 414. 074
é 2 416 2 286 94. 636
* 1. 260 0 832 66. 024
g 0. 988 1 005 101. 680

s

* M easured atan itial concentration of 4 0 mg/L sin ilar o the

field concentration

23
(5~ (7 'Y
KOM = 100<1DM% (5)
/G = —RT K ou (6)
“F=RT h(C./Co) (7)
, Kom ;: OM %
; AG ( kJ/mol);
-F (Jmol;R
(8 314 J* K ' mol '):T (K)
8 AG 4

10. 428 kJ/mo]
40 kJ/mo]
-F 5

14 478 kJ/mol

[16]

s sesd4 51>

Soils €., ~F /(Jimo)
1# 0. 738 753. 094
o 0. 443 2018 219
3 0. 543 151 3. 681
4 0. 706 862. 976
5t 0. 899 263. 925
6 0. 686 934, 212
7 0. 857 382 525
g 0. 833 452 934

" Measured atan iitial concentraton of4 Om g/L.

2 4
K¢
9 Kf pH
: CEC (6
gl 3
3
31
KO\‘V
, 8
[ 5~ 8§ 17~ 21]
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Table 6 Correhton coefficients of K¢ w ih soil properties for nicosulfuron
Properties of soil Reltonship equation bew een properties andK ¢ r
oM K;=-0016+0 90M % 0. 946
pH K;=9 2-1 069H 0. 725
C by K, = - 1 444+ 0 121C hyk 0. 870
OM + pH K =1 765+ 0. 8000M% - 0. 267pH 0. 954
OM + C hy K = - 0 636+ 0. 69DM % + 0. 036C lay 0. 957
pH+ C hy K¢=2 918- 0. 565pH + 0. 094Clay% 0. 931
OM + pH + C hy K ;= L 390+ 0. 5420M% - 0. 285pH+ O 542C ky% 0. 980
32 g K,
- pH 1
’ pH ;
, K: ,
12 Weber '
’ . - Freun-
O liver s dlich ,
( m dacloprd) ( duron) i
( thiac bprid) Ky K,
pH , pH
> s 8
Pi_l ’ 9
K
, pH
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