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The adsorption and leaching of organophosphorus pesticides (phenthoate, diazinon, methidathion) were
investigated in Namwon soil(black volcanic soil), Aewol soil(very dark brown volcanic soil) and Mureung
soil(dark brown nonvolcanic soil) sampled in Cheju Island. The Freundlich constant, K value, was 524, 31.3 and
277 for phenthoate, diazinon and methidathion in Namwon soil, respectively and decreased in the order of
phenthoate, diazinon and methidathion among the pesticides. The K value of phenthoate was 52.4, 159 and 5.9
for Namwon, Aewol and Mureung soil, respectively and was the highest for Namwon soil with very high
organic matter content and cation exchange capacity(CEC). The Freundlich constant, 1/n, showed a high
correlation with organic matter content, i.e., its value was less than unity for organic matter rich soil(Namwon
soil) and greater than unity for organic matter poor soil(Mureung soil). Total recoveries of pesticides in soil and
leachate with leaching in soil column, were in the range of about 74~86%. The leaching of pesticides was less
for phenthate with high K values, and more for methidathion with low K values among the pesticides. It was
slower for Namwon soil with high K values, and faster for Mureung soil with low K values among the soils.
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Fig. 1. Sampling sites of soils in Cheju Island.
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Table 1. Physical and chemical properties of the soils in Cheju Island

pH

Soil Texture Bulk densnty Particle den51ty Porosity Organic matter content CEC”
(g/em®) (g/em®) (%) (H0)  (NaF) (%) (meq/100g)
Namwon soil  Clay 061 224 728 45 119 19.8 248
Aewol soil Clay 092 245 62.4 4.1 96 6.2 130
Mureung soil  Sandy clay 1.1 262 576 5.4 79 24 95

1 . .
! cation exchange capacity
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Fig. 2. Freundlich adsorption isotherms of phenthoate(a), diazinon(b) and methidathion(c) for Namwon.

Aewol and Mureung soils.
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Table 4. The Freundlich parameters for the adsorption
of the organophosphorus pesticides in soil

Sol Phenthoate Diazinon Methidathion

0t P P P
K I/n Koc R® K 1m Koo R K 1 Koo R

iﬁl’““"’“ 524 084 456 095313 087 272 099277 088 241 0H4

Aewol

159 097 442 09992 098 256 09777 101 214 095

soil

:f)‘lllfe“”g 59 108 421 09734 112 243 09828 117 200 099
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6.32%, 25~30cmPEE 0%, 0%, 0%, 0.70%. 3.79%%
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Table 5. The distribution of phenthoate in soil column and leachate after leaching of 1-10 pore volume

Distribution (% of application)
Soil Soil column(cm) .
0=5 510 10-15 _ 15~20 -2 g  ewchae  Toul
before leaching 86.05 86.05
after leaching
1 PV 83.40 2.58 0.00 0.00 0.00 0.00 (.00 85.98
Namwon soit 3 PV 76.36 707 0.87 0.00 0.00 0.00 0.00 84.30
5 PV 68.54 11.44 1.86 0.36 0.00 0.00 0.00 82.20
7 PV 60.38 14.25 3.46 095 0.05 0.00 0.00 79.09
10 PV 4572 1868 6.66 2.60 0.86 0.05 0.00 7457
before leaching 85.23 823
after leaching
1PV 82.78 1.94 0.31 0.00 0.00 0.00 0.00 85.03
Aewol soil 3PV 71.19 1052 245 0.00 0.00 0.00 0.00 84.16
5PV 59.80 1596 485 0.62 0.00 0.00 0.00 81.23
7PV 4750 20.30 6.95 242 1.16 0.10 0.00 78.43
10 PV 3952 13.77 849 798 397 1.26 0.73 .72
before leaching 8490 84.90
after leaching
1 PV 80.69 325 0.76 0.00 0.00 0.00 0.00 84.70
Mureung soil 3 PV 66.71 12.53 452 0.00 0.00 0.00 0.00 83.76
5PV 54.54 14.02 9.49 2.24 0.15 0.00 0.00 80.44
7PV 40.25 2450 750 432 1.50 0.70 0.00 78717
10 PV 3497 11.96 9.26 7.83 6.32 379 0.80 7493
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Table 6. The distribution of diazinon in soil column and leachate after leaching of 1-10 pore volume

Distribution (% of application)

Soil Soil column(cm) Leachate Total
0~5 5~10 10~15 15~20 20~25 25~30
before leaching 86.00 86.00
after leaching
1PV 82.00 33 0.10 0.00 0.00 0.00 0.00 85.45
Namwon soil 3 PV 73.80 799 1.72 0.18 0.00 0.00 0.00 83.69
5PV 60.08 1745 291 0.88 0.11 0.00 0.00 81.43
7PV 42.25 29.10 498 1.76 0.32 0.08 0.00 78.49
10 PV 2231 2827 6.26 3.80 2.39 0.29 087 74.19
before leaching 83.25 88.25
after leaching
1PV 81.50 2.83 0.68 0.00 0.00 0.00 0.00 85.01
Aewol soil 3PV 66.78 13.09 2.87 0.30 0.00 0.00 0.00 83.04
5 PV 50.64 2097 830 2.25 0.17 0.00 0.00 82.33
7PV 3110 25.60 15.20 4.80 232 0.28 0.00 79.30
10 PV 2050 2394 16.10 598 329 246 2.38 7465
before leaching 85.35 85.35
after leaching
1 PV 80.51 367 096 0.00 0.00 0.00 0.00 85.14
Mureung soil 3 PV 60.94 1691 423 1.23 0.00 0.00 0.00 83.31
5PV 34.69 23.49 13.77 6.40 1.68 025 0.00 80.28
7PV 2330 2320 17.10 8.30 430 1.28 1.50 78.98
10 PV 465 12.66 16.50 1368 994 412 12.73 74.28
Table 7. The distribution of methidathion in soil column and leachate after leaching of 1-10 pore volume
Distribution (% of application)
Soil Soil column{cm)
055 5-10_ _10-15__ 15~ 0-%  mg o Toal
before leaching 85.58 85.58
after leaching
1 PV 81.60 353 025 0.00 0.00 0.00 0.00 85.38
Namwon soil 3PV 72.35 8.35 2.30 041 0.00 0.00 0.00 83.41
5PV 4442 31.12 462 1.40 021 0.00 0.00 81.77
7 PV 33.28 3548 6.80 240 058 0.10 0.00 78.64
10 PV 19.38 3543 871 467 292 0.48 2.73 74.32
before leaching 84.50 84.50
after leaching
1 PV 81.16 230 0.75 0.00 0.00 0.00 0.00 84.21
Aewol soil 3PV 64.07 1415 4.36 0.97 0.00 0.00 0.00 8355
5 PV 3379 2941 1275 552 0.54 0.00 0.00 8201
7 PV 22.80 26.80 16,50 760 390 0.92 0.25 7877
10 PV 11.50 1877 13.49 731 6.50 438 11.90 73.85
before leaching 84.68 84.68
after leaching
1 PV 79.69 3.39 1.36 0.00 0.00 0.00 0.00 84.44
Mureung soil 3 PV 56.50 17.80 7.30 1.90 0.00 0.00 0.00 83.50
5PV 2898 2595 1257 9.14 362 0.79 0.26 81.31
7PV 15.80 20.80 20.20 7.60 6.80 421 347 78.88
10 PV 402 1052 12.88 10.62 840 540 23.07 7491
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Table 8 The distribution of organophosphorus pestisides in leachate after leaching of 10 pore volume

Concentration (% of application)

Soil Pesticides Leachate (pore volume)
1 2 3 4 5 6 7 8 9 10
Phenthoate n - - - - - - - - -
Namwon soil Diazinon - - - - - - - 0.03 0.17 067
Methidathion - - - - - - - 0.24 0.58 191
Phenthoate - - - - - - - - 0.15 0.58
Aewol soll Diazinon - - - - - - - 0.1 0.42 1.85
Methidathion - - - - - - 025 213 373 5.79
Phenthoate - - - - - - - 0.10 0.18 052
Mureung soil Diazinon - - - - - 0.30 1.20 241 3.18 564
Methidathion - - - 0.06 0.20 100 221 440 6.40 8.80
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