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Determination of Diffusion-Dispersion Coefficient
and Retardation Factor in Saline Soils
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Abstract

The determination of diffusion-dispersion coefficient (D) and retardation factor (R) in saline soils of
Ban Napear, Muang Pear subdistrict, Banphai district, Khon Kaen province can be simulated by mass transport
through unsaturated zone modeling. This experiment simulated the solute transport by capillary force through
soil pores in a PVC column with diameter 0.05 meter and three lengths i.e. 1.0, 1.5 and 2.0 meters. The dry
soil filled tubes were immersed in salt solution (NaCl) of 150 mS cm™ in bucket containers. Both water
content (e(xi,t)) and salt concentration (C(xi,t)) of the soil was measured after 1, 7, 14, 21 and 30 days.
The determination of diffusion-dispersion coefficient (D) and retardation factor (R) were fitted by the solute

transport equation of Danckwert. The best fitting graph after comparism with experimental results should be
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selected. The diffusion—dispersion coefficient (D) of sandy loam soil in footslope (St1) was 0.0067 m® day ™
and the retardation factor (R) was 0.2970. In sandy loam soil in shoulder (St2) was 0.0094 m?® day ™" and the
retardation factor (R) was 0.2860. Sandy clay loam soil in toeslope (St3) had diffusion-dispersion coefficient
(D) of 0.0012 m® day ' and the retardation factor (R) was 0.1140. Hence, the diffusion-dispersion

coefficient (D) and retardation factor (R) were lower in fine textured soil.
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MINN 1 MINITNLAIU Lﬁﬂauua:miﬁmuﬂﬁu

Particle size distribution (%)

site Texture

Sand Silt Clay
St1 78.40 12.70 8.70 fuulune
St2 64.80 26.70 8.50 fuuUlune
St3 59.80 18.60 21.60 puumiiendunig

M50 2 Qmauﬂ’amqmﬂmwwmauﬁlﬂumsmaau

Bulk Electrical
. D, A . L ..
site 6, density Porosity . conductivity
(mm) s (emd ) 1
(kgm™) (mScm )
Stl 0.062 0.080 1,676 0.330 113.68 38.40
St2 0.030 0.085 1,516 0.350 315.92 1.20
St3 0.069 0.070 1,609 0.480 4.27 36.90

@19191 3 @) Diffusion—dispersion coefficient (D) W82 retardation factor (R) nlaannmsilalaa

g Diffusion-dispersion coefficient (D)

. a R -1 retardation factor (R)
site [2)]] (m” day )

(m) 1 7MW 147 2174 307 19 7w 1474 2174 30 W

1.0 0.020 0.0024 0.195 0.24

Stl 1.5 0.0039 0.0039 0.23 0.375
2.0 0.0032 0.445
R? 0.9444 0.9616 0.9195 0.9370 0.9161 0.9444 0.9616 0.9195 0.9370 0.9161
1.0 0.0285 0.009 0.275 0.325

St2 1.5 0.0039 0.0008 0.0045 0.245 0.10 0.485
2.0
R’ 0.9655 0.9563 0.9327 0.3761 0.9861 0.9655 0.9563 0.9327 0.3761 0.9861
1.0 0.003 0.0009 0.90 0.06

St3 1.5 0.00045 0.0009 0.035 0.1
2.0 0.00097 0.2850
R’ 0.9914 0.9468 0.8312 0.9097 0.8411 0.9914 0.9468 0.8312 0.9097 0.8411

MINN 4 AIDdY Gi’l&jﬂfg]%jﬂ Diffusion-dispersion coefficient (e8¢ retardation factor

-1
. D (m® day ) R
site
Textures average min max average min max
Stl dusUdunae 0.006700 0.00240 0.02000 0.29700  0.1950  0.4450
St2 AusNUUNEY 0.009378 0.00089 0.02850 0.28600 0.1000 0.4850

St3 AuumienUuns e 0.001244 0.00045 0.00300 0.11400 0.0350 0.2850




