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Abstract

Chen, H. J. and G. C. Li. 1991. Investigate the Various Factors
Which Affect the Adsorption and Desorption of Paraquat on the Soils.
Weed Science Bulletin 12: 14-26,

The adsorption and desorption of paraquat on and from the soils
had been carried out by using twelve different soils to which the pH
had been adjusted, or the organic matter, free iron oxides had been
removed. The results indicated that under the alkaline conditon, the
higher the kaolinite, organic matter and free iron oxides contents, the
higher the percentége of pH-dependent adsorption in the total adsorp-
tion. Apparently, there was a positive correlation between negative
charges of the soils and the percentages of pH-dependent adsorption.
The percentage of desorption of paraquat from pH-dependent charges
was higher than from permanent charges. There were no significant
differences between the amount of adsorption of paraquat on the soil
before and after the ofganic matter and free iron oxides were re-
moved. This was probably caused by the exposure of clay surface
which was covered by the organic matter and free iron oxides in the
original soils. The amounts of paraquat desorbed from the soils of
which the organic matter and free iron oxides were removed, were
higher than those of other soils. This indicated that the paraquat on
the surface of clay minerals was easier desorbed than on the other
surface. Under pH 4 condition, the contribution of organic matter
and free iron oxides on the adsorption of paraguat was not significant.
Under pH 9 condition, significant increase in the amount of adsorbed
paraquat was found in the soils with the increase of organic matter
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and free iron oxides. \
Key words: Paraquat, Adsorption, Desorption, Permanent charge.
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Table 1. The characteristics of soils used in the experiments.
Soil no. Clay Silt Sand Texture™ pH O M. Fe20s CEC

(%) (%) (%) . (%) (%) _ (cmol/Kg)
S13 106 282 612  SL 561 138 099 775
529 308 458 234  CL 682 276 127 9.13
S11 202 457 .31 L 620 205 1.92 1238
S5 88 259 653  SL 531 108 122 8.50
Gl14 68 311 621 = SL 532 127 1.35 8.25
D9 114 361 525 SL 481 255 2.33 12.13
B2l 120 434 446 L 532 507 1.7 15.38
Bll 158 550 292  SiL 501 219 1.77 16.63
G6 150 563 287 SiL 495 374 1.69 11.50
D3 160 609 23.1 SiL 441 527 465 16.75
D7 320 411 269  CL 462 235 4.55 13.63
G5 394 422 184  SiCL 480 161 4.29 11.75
®SL — Sand loam, L = loam, SiL = Silt loam, SiCL = Silt clay loam, CL = Clay

loam.
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Table 2. The clay mineral composition of soils used in the experiment.
(a)

Soil no. Clay mineral composition

K I \Y C M F Q
S13 + +++ — + - - +
29 ++ ++++ + + =+ +
S11 + +++ + - - - +
S5 ++ o+ + — + —
G14 + +++ + + - + +
D9 + 4+ + + - + +
B21 ++ ++++ + + - + +
B11 +++ ++++ + + - + +
G6 + +++ ++ -+ 4+ +
D3 + ++ ++ - + + +
D7 + +++ + — + ++ o+
G5 + ++ + — + ++ 4

@k = Kaoilinite, I = illite and micas, V = vermiculite, C = chlorite, M =

montmorillonite, F = feldspars, Q = quartz, ++-++= very abundant, ++
+=abundant, ++= present, + = scarce.
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Table 3. The adsorption and desorption of paraquat by soils with different treat-

ments.
Adsorption®™ Desorption®
( 1g/g soil) (u8/g soil)
Soil no.
A B C A B C

513 4056.5 3862.5 3052.5 92.25 38.65 310.65
S29 5093.0 4520.0 4285.0 67.15 70.15 284.75
S11 56180 5222.5 4517.0 102.40 59.50 251.15
S5 3669.5 3480.0 3370.0 84.15 60.35 308.55
Gl4 35340 3905.0 4370.0 61.20 35.30 115.20
D9 4727.5 5072.5 4900.0 30.15 26.80 128.35
B21 45495 4860.0 39225 18.30 86.75 26345
B11 3364.0 3820.0 30725 85.40 47.60 283.05
Go 4001.0 4945.0 41575 40.80 54.85 315.35
D3 3941.5 4987.5 4135.0 105.40 31.45 344.20
D7 4558.0 5285.06 4602.5 54.00 31.90 22225
{35 4286.0 5442.5 4370.0 163.65 26.75 302.15

(a)A:carbonates and soluble saits were removed.
B =carbonates, soluble salts and organic matter were removed.
C=carbonates, soluble salts, organic matter and free iron oxides were removed.
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Fig. 1. Adsorption of paraquat onthree soils with different pH.
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Fig. 2. Desorption of paraquat from three soils with different pH after 3 times of
extraction with deionized water.
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Fig. 3. Adsorption of paraquat on the $29 and D3 soils with different treatment
~ and pH (symbols of A, B, and C were explained in Table 3).
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Fig. 4. Desorption of paraquat from the S29 and D3 soils with different treatment
and pH after 3 times of extractions with deionized water {symbols of A, B,
and C were explained in Table 3).
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Fig. 5. Adsorption of paraquat on the soils treated with 0.05 M HCI and NaOH.
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Fig. 6. Desorption of paraquat from the soils treated with 0.05 M HCl and NaOH
after 3 times of extractions with deionized water.
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Table 4. Adsorption of paraquat by permanent and pH-dependent charge on the
soils used in the experiment.

Soil Adsorption( g/g)® (A) — (B)
no. Alkaline Acid pH-dependent — (%)
(A) (B} (A) — (B) (A)
513 4030 2288 1743 4325
$29 4795 3350 1445 30.14
S11 4965 4200 765 15.41
S5 3562 2180 1383 38583
G14 3922 . 1820 2102 53.60
D9 5048 2925 2123 42.06
B21 4895 2075 2820 57.61
B11 3901 1840 2061 52.83
G6 4816 2180 2636 54.73
D3 4950 2010 2940 59.39
D7 4950 2985 1965 3970
G53 4763 3006 1757 36.89

(a)Adsorptiorl in alkaline condition (A)= adsorption on permanent charge + ad-
sorption on pH-dependent charge;
Adsorption in acid condition (B) = adsorption on permanent charge.
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Table 5. Desorption of paraquat from permanent and pH-dependent charge on the

soils used in the experiment.

Sail Permanent "~ pH-dependent
110, Ads.® Des.® Des. (%) Ads. Des. Des. (%)
ue/8 ug/e Ads. ME/g “8/g Ads:

813 2288 45 1.97 1743 841 48.25
$29 3350 62 1.85 1445 389 2692
S11 4200 38 0.90 765 162 21.18
S5 2180 29 1.33 1383 678 49.02
Gl4 1820 25 1.37 2102 424 20,17 -
D9 2925 24 0.82 2123 54 254
B21 2075 26 1.25 2820 99 351
B11 1840 48 261 2061 1049 50.90
G6 2180 35 1.61 2636 187 7.09
D3 2010 100. 4.98 2940 112 3.81
D7 2985 54 1.81 1965 112 5.70
G5 3006 78 2.59 1757 260 14.80

1,

2.

©Ads.= the amount of adsorption;
®Des.= the amount of desorption.
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