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Laboratory experiments were conducted to examine the behavior of metalaxy! in environment, which was used
as pesticide in green soil of golf course and as functions of the characteristics of adsorption, desorption and
degradation in soil texture and organic matter contents. Acid water containing metalaxyl was conducted to
evaluate the effects on adsorption, desorption and degradation.

The adsorption of metalaxyl played more significant role in organic contents than clay contents, and pH
increases more pH 2.5 than pH 5.6. The desorption of metalaxyl from contaminants soil decreased higher organic
contents LS-soil than S-soil, but the desorption amount of metalaxyl increased more pH 5.6 than pH 2.5.

The rate of degradation of metalaxyl in green soil environmental increased higher organic contents LS-soil

than S-soil and decreased more pH 2.5 than pH 5.6.

These results indicated that the behavior of metalaxyl of the green soil was affected the soil texture of the
golf course. Increasing of organic contents, the adsorption amount of metalaxyl on soil increased. Moreover, the
decrease of the pH of solution increased adsorption amounts and decreased desorption amounts. As the results,
the transportation of metalaxyl in soil decreased the acidic rates.

The acidification of soil by the acid rain increased the adsorption amount of metalaxyl, but the degradation of
metalaxyl decreased. Therefore, it is possible to sustain contamination in run-off the stream and ground water by

residuals in soil.
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Fig. 1. Change of adsorption amount with equilibrium
time at pH 56.
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Fig. 2. Change of adsorption amount with equilibrium
time at pH 25.
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Table 3. Adsorption of metalaxyl on soils (pH 5.6)
) Initial concentration, mg/l
Soils
0.25 05 1.25 25
XM 1.46 205 5.70 999
S Ce 0.10 0.24 0.68 1.50
K 14.60 10.63 8.38 6.66
XM 1.69 307 6.70 12.34
LS Ce 0.08 0.19 0.58 1.27
K 21.13 16.16 11.55 972

Table 4. Adsorption of metalaxyl on soils (pH 2.5)

) Initial concentration, mg/l
Soils

025 05 1.25 25
XM 164 299 6.44 12.39
S| Ce 0.09 0.20 0.61 1.26
K 18.22 1459 1056 9.83
XM 169 311 6.76 12.44
LS| Ce 0.08 0.19 0.57 1.26
K 21.13 16.37 11.86 9.87
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Fig. 3. Adsorption concentration vs equilibrium concentration.

Table 5. Effect of initial concentration on adsorption in
different pH

Adsorption ratio, %
pH 56 pH 25
S-soil  LS-soil | S-soil  LS-soil
58.46 67.66 65.69 67.78
51.04 61.40 59.83 62.14
53.61 51.49 54.07
49.37 4957 49.75
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Fig. 4. Freundlich isotherm plots for metalaxyl adsorption.

Table 6. Linear relationship and Freundlich adsorption
isotherm constants for metalaxyl adsorbed
on soils (pH 56)

Freundlich
Seil Linear constant Regression
relationship coefficient(r”)
K 1/n
S | y=0.7277 - x+16870 | 4865 0.7277 0.9994™
LS | y=0.7203 - x+1.8468 | 70.27 0.7203 0.9996"
where, = log(X/M), x = logCe

" : Significant at the 1% level,
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Table 7. Linear relationship and Freundlich adsorption
isotherm constants for metalaxyl adsorbed
on soils (pH 2.5)

Freundlich R »
Soil | Linear relationship | __constant egression
coefficient(r)
K 1/n
S y=0.7425 - x+1.7968 | 5886 0.7425 0.9985™
LS | y=0.7219 - x+1.8493 | 7068 0.7219 0.9998™

Table 8. Comparison of Freundlich isotherm adsorption
constants

pH 56
S-soil  LS-soil
K 4865 70.27
I/n 07217 0.7203

pH 25
S-soil  LS-soil
58.86 70.68
0.7425 0.7219
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Fig. 5. Change of residual concentration on desorption
equilibrium time(pH 5.6).
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Table 9. Desorption of metalaxyl on soils (pH 5.6)

) Initial concentration, mg/l
Soils

0.25 0.5 1.25 25
XM 0.45 0.59 1.00 1.19
S| Ce 0.10 0.20 047 0.88
K 450 2.45 213 1.35
XM 0.72 1.12 1.92 3.01
LS| Ce 0.10 0.20 0.48 0.93
K 7.20 560 4.00 324
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Table 10. Desorption of metalaxyl on soils (pH 2.5)

Sol Initial concentration of metalaxyl, mg/l
[OIN]
0.25 0.5 1.25 2.5
XM 0.75 1.19 2.03 3.66
S Ce 0.09 0.18 0.44 0.87
K 833 6.61 461 421
XM 0.89 1.46 2.64 432
LS| Ce 0.08 0.16 041 0.81
K 1113 9.13 6.44 533
5 ———
— —~&— S-soil, pH 56
3 —#— LS-soil, pH 5.6
> 4 | —— S-soil pH25
2 —— LS-soil, pH25
g 31
5
S 1
£
0 T L T —
0 200 400 600 800 1000
Equlibrium concentration, gt

Fig. 7. Residual concentration in soil vs equilibrium

concentration.
Table 11. Effect of initial adsorption amount on
desorption concentration in different pH
Amount pH 56 pH 25
adsorbed S-soil  LS-soil | S-soil  LS-soil
u/g soil (%) (%) (%) (%)
7.31 69.54 5134 54.31 4722
12.76 76.96 63.60 60.17 52.86
28.48 82.44 71.39 68.51 60.93
4994 88.05 75.63 70.43 65.25
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Table 12. Linear relationship and Freundlich desorption
isotherm constants for metalaxyl desorption
on soils (pH 5.6)

Freundlich ]
Soil | Linear relationship constant Reg?e's sion
coefficient(r)
K 1/n
S y=05747 - x+14755 | 2989 14755 0.9960™
LS | y=06266 - x+1.6117 | 4090 16117 0.9998"
where, y = log(X/M), x = logCe

* : Significant at the 1% level.

Table 13. Linear relationship and Freundlich desorption
isotherm constants for metalaxyl desorption
on soils (pH 2.5)

Freundlich _
Soil | Linear relationship constant Regression
coefficient(r)

K 1/n
S | y=06814x+15377 | 3449 15377 0.9969™
LS | y=06747x+1.6673 | 4648 16673 09997

2 a8 E%oA] Metalaxyl®] & -
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Table 14. Comparison of Freundlich isotherm desorp-
tion constants

Contents pH 56 pH 25
Constant S-soil LS-soil S-soil LS-soil
K 29.89 40.90 34.49 46.48
1/n 05747 0.6266 06814 06747
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Fig. 9. Change of concentration of metalaxyl in soil
with elapsed time.
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Table 15. Half-lives and coefficient for degradation of Faed
metalaxyl after soil treatment ( y=a - ¢™ ) 1) Koskinen, W. C. and S. S. Harper, 1990, The
— retention  process mechanisms In HH
Contents | Soil Coefficient t1/2, day Cheng(ed.) Pesticides in the soil environment:
2 b T processes, impacts, and modeling, SSSA,
OH 56 LS | 27208 -0.0653  0.9926 1476 Madison, WI. USA, 51-77.
S | 27222  -00514 0.9%4 1594 2) Bailey, G. W., A, R. Swank, Jr, and H. P.
oH 25 LS | 27242 -00289  0.9974 2579 Nicholson', 1974, Prediction pesticide runoff
' S | 27649 -00219 09994 | 3172 from agricultural land - A conceptual model, J.
Environ. Qual, 3, 95-102.
3) Peck, D. E, D. L. Corwin, and W. J. Farmer,
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THFFE AR 2 bed 22 AHE de Jumelet, and A. J. B. Zehnder, 1990, Effect of
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o pH2591 A4, S-soil .t LS-sollfl A &% w7} Environ. Sci. Technol, 24, 1349-1354.
w2 A JebstT. 5) Farmer, W. J. and Y. Aochi, 1974, Picloram
2) Metalaxyl®] E4EZL2 JUEY ZF HEH sorption by soil, Soil. Sci. Soc. Amer. Proc, 38,
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o2 vepytt

3) A E%ko] A metalaxyl®
oF 24A1ZF ALel Aog Jelydon €agan g
2 RE 578 3kl 2 1S-soil oM BHU

@2 B

2 =
S-soilo| A F7Fetg 2, pH7F 25004 B} pHS.69
Al ZF7tsk et

4) 2YE o metalaxyl®] &3 g@aAS
Freudlich §-&&& 20| HL3%4S W & ==

Ao et

5 IHUEY 37 T metalaxyl® #3 S-soil
B} §7]8 3ol 2 LS-soilolAl 37 whE A
o2 Yegyten pH7l 561t 2594 Est 7
AsHE o2 ERT

oje} & AFHZRE LY DUEY] 2xd
metalaxyl AEole ¥4 EUY {718 o
o] FNEFE FHFE UM Hu =Y, A4
FollM BEG FHFo| FrHetn DEHFL Fost
ojFdel FAHE A2 yeiwtth 2y g
of o3 Ede] 14sE metalaxyld FHFE F
ZHA 7N W, RS Alste] ASHoRE Ed
AiatAL F8 Askre] FE9 el A
¢ F A

234

pentachlorophenol adsorption by soils, Soil Sci.
Plant Nutr. (Tokyo), 20, 371-379.
HER, AP, o)A, UET, oA, 2AE,

7 s,
199, A% ¥ 2 B8

A% o)A B4 A
w8 A, 14(1), 15-22.
oot A, 1992, GOLFH #E9
A, 36-39.

9) B E, 2000, 7T FAI G YR, 258-259.

10) Clay, S. A, R. R. Allmaras, W. C. Koskinen,
and D. L. Wyse, 1988, Desorption of atrazine
and cyanazine from soil, J. Environ. Qual., 17,
719-723.

Hata, Y. and T. Nunoshige, 1982, Adsorption
and desorption of piperophos by soil, J. Pesti-
cide Sci., 7, 155-160.

Kuwatsuka, S. and I Yamamoto, 1997, Rela-
tionships between soil properties and sorption
behavior of the herbicide halosulfuron - methyl
in selected Japanes soils, J. Pesticide Scie., 22,
288-292.

Kim, J. E and J. U. Hong, 1985, The adsorption
of N-methylcarbamate insecticide on soil, J].
Korea Agric. Chem. Soci., 28, 124-130.

7 2.3}

8)

1D

12)

13)



