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Simulating Methidathion Transport in Soil Chromatographic Column
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Abstract With a liquid chromatographic column methidathion transport behaviors in red soil and gray fluvo-aquic soil columns were studied
respectively. Three types of simulated soil solutions 0.01 mol L™" CaCl, 0.01 mol L™' CaCl, + 0.001 mol L™" citric acid and 0.01
mol L7 CaCl, + 0.001 mol L' malic acid and two pore water velocities 11.46 and 22.92 cm h™'  were applied. The breakthrough
curves BTCs of CI” and methidathion were obtained in these soil column experiments. With Software CXTFIT2.1 the local equilibrium
assumption LEA model and nonequilibrium two-site model TSM were used to simulate the observed BTCs of methidathion. Consequently
the physical and hydrodynamic parameters from the fitting results were obtained. This study suggests that the TSM based on nonequilibrium

theory can be used as a useful approach to better quantifying methidathion transport which provide guides for predicating and controlling the

methidathion fate in environment.
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N32°34.02" E120°58.74'
2 mm 1. 30 mL 2 mg kg
1 0.01 mol L'
Table 1  Basic properties of soils tested CaClz 0.001 mot L~° 0.01 mot L}
o ke Jg kg~ Ig kgl 1% pH  plg em™? CaCl, 0.001 mol L' 0.01
260 350 390 1.4 504 1.23 mot L™" CaCl,
100 230 670 1.8 836  1.15 GC-NPD
1.2 1.4
Agilent-6890 USA  Agilent-7683
USA  HP-5MS 30.0 m x 0.25 mm 20 mL
x0.25 ym NP RE-3000 2:1
P20011 1 mL SPE 15
SBS-100 mL ‘ 2:1
301
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- 60°C 1 min 12
1 1.0em  36.0 cm. T min”! 140°C 8 G min”'
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3.500 V 1 pL.
—* 1 1.5
| O IEI Ee- SUN-1E 0
oo ]_EA _ 311
- FRFRAL R 3
I R pde 2 |
R =1+ oK,/0, 2
c pg L0 h D
em* h™' «x cm v
(e b em h™' R
o gem” 0,
1 cm* cm ~ K,
Fig.1 System of soil chromatogram et g
- TSM
312
2 .
cl- - BR%‘%%‘%““““ 3
30mL 0.01 mol L' CaCl, P = oL/D 4
c it x 12
Ccl” P Peclet B



9 2601

. Cl™
LEA
. 3 v D
R. v . Cl™ BTCs
v CXTFIT2.1 2 11.46
D R.TSM 22.92cm h™' . 2 Cl™
BTCs 2
5 v DR w BTCs “ ?
2 2 11.46 ~22.92 cm* h™"'
Cl™
v D LEA
TSM v D . BTCs
CXTFIT2.1 R B w.
2
2.1 3
Ccl”
2
B3-17 BTCs
2 3
CaCl, CaCl,
BTCs . CaCl,
? . BTCs
18~22 . .
Ccl” BTCs
1.2 12
(a) 8% -e-v=11.46cm:h! (b) WEKE L -6-v=11.46cm-h!
v =22.92cmh’! v =22.92cmh !

1.0

08

clco

PV clc
2 Cl~ BTCs

Fig.2  Observed BTCs of Cl™ at different pore water velocities
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Table 2 Parameters fitted by LEA based on BTCs of methidathion

;’Cm - Dien h~'! R A /Zl” 2 MSE P=l/D
CaCl, 29.51 3.798 2.575 0.9426  2.921E2 13.9
11.46 CaCl, + 40.73 3.225 3.554 0.9050  5.475E-2 10.1
CaCl, + 20.92 2.927 1.825 0.920  5.812E2 19.7
CaCl, 15.80 2.436 0.689 0.9557  5.189E-2 52.2
2.9 CaCly + 4.07 2.889 1.835 0.9516  5.336E-2 19.6
CaCl, + 36.77 2.99 1.604 0.9298  7.130E-2 0.4
CaCl, 15.04 2.910 1.312 0.9735  3.837E2 27.4
11.46 CaCly + 0.07 2.889 3.671 0.9516  5.336E-2 9.8
CaCly + 46.51 2.174 4.058 0.9199  5.995E-2 8.9
CaCl, 6.43 2.853 0.281 0.9870  2.02E2  128.3
2.9 CaCl, + 6.88 2.087 0.300 0.9818  7.940E2  119.9
CaCl, + 6.45 2.530 0.281 0.92909  1.060E-1  127.9
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Fig.4 BICs of methidathion observed and fitted by LEA and TSM under different conditions
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Table 3 Parameters fitted by TSM based on BTCs of methidathion
v D N .
/em h~! /em® h~! K B ¢ s ' MSE
CaCl 29.51 10.00 0.3649 0.6342 0.2943 0.9711 1.471E-2
11.46 CaCl, + 40.73 10.00 0.3025 0.7343 0.2250 0.9629 2.243E-2
CaCl, + 20.92 10.00 0.270 1 0.7809 0.1890 0.978 5 1.641E-2
CaCl 15.80 2.987 0.7550 0.4144 0.6317 0.998 8 1.354E-3
22.92 CaCl, + 42.07 8.767 0.3036 0.660 4 0.2140 0.9914 9.493E-3
CaCl, + 36.77 7.224 0.3867 0.6005 0.2882 0.973 1 2.730E-2
CaCl, 15.04 3.580 0.798 8 0.2131 0.7208 0.980 4 2.836E-2
11.46 CaCl, + 42.07 8.767 0.303 6 0.660 4 0.2140 0.9914 9.493E-3
CaCl, + 46.51 5.187 0.3947 0.5751 0.250 1 0.969 6 2.274E-2
CaCl, 6.43 3.276 0.8539 0.1921 0.7897 0.9952 7.454E-3
22.92 CaCl, + 6.88 2.307 0.8783 0.1557 0.7852 0.988 6 4.955E-2
CaCl, + 6.45 3.692 0.6537 0.4146 0.5251 0.968 4 4.779E-2
1 f= BR-10,JpKy = BR-1/R-1
4 LEA TSM 2 TSM
BTCs 3 .TSM
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