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Table 1 Basic physical and chemical properties of soil samples used in the study

AL,
IO (%) g AE HER
R 1531 . . . Chemical composition
soil Soil mechanical composition Porosity  Bulk (mmol / kg)
' s (%) density
e HY EY BN EE ‘
Coarse Fine Silt Clay (g/ con’)
sand sand  0.02-  <0.002 COI" HCO; cr SO7 Ca™ Mg~  Na+K’
2-0.2  0.2-0.02 0.002
(mm)
Tt 1.5 70.5 27.5 0.5 45.74 1.46 0.33 1.54 6.05 4.24 5.60 2.73 4.94
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), BHBERHE- -AERE . HORETRETMAE/IMIEN, BERFAE< 1T, LH
RER. RABRSF N SBRETHE A ER RN TP EaEROE SRR pH H, H1E
15 KA 30 X 4 FL I & Sk B AL FR A + SR VA W (B R WS ) , SRS P o T 2
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#£2 MHAED C'S5 Na'+K'BFRE (cmol / kg)

Table 2 Ionic concentrations of C1I” and Na™+K™ in the effluent

BHTKRE N )
B E it 5K ) Time (days)
(cmol / kg)
Sampling
lonic
position 0 1 3 4 5 6 9 10 12 14
concentrations
b ClI- 2.03 2.37 282.27 10599 145.08 161.35 185.09 19391 169.33 176.65
Na +K~ 1.31 273 11794 89.66 126.12 149.96 116.64 190.90 166.94 173.47
Wi CI'—(Na*™+K™) 0.73 -0.36 16434 1634 18.96 11.39 845 3.0l 240  3.18
o Cr 2.03 237 102.15 161.93 164.30 175.94 185.09 187.02 168.50 83.43
Na“+K* 2.15  3.03 87.84 14595 15323 16598 181.90 185.00 164.70 79.20
il ClI'-(Na*+K") —0.11 —0.66 14.31 1598 11.07 996 3.19 2.02 381 4.22
b3 Ccrr 2.03 64.52 166.56 162.27 179.22 187.13 187.24 179.33 168.74 165.21
Na'+K”* 2.06 19.67 147.60 163.15 179.54 185.63 186.38 178.17 165.55 161.43
i ClI'—(Na"+K") -0.03 4485 1896 —0.88 —0.32 150 0.86 1.16  3.19  3.78
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STUDY ON INFLUENCES OF SOIL ADSORPTION AND
IMMOBILE WATER ON SOLUTE TRANSPORT IN
SOIL BY NUMERICAL SIMULATION

Shi Haibin and Chen Yaxin

(Inner Mongolia Institute of Agriculture and Animal Husbandry,010018)

Summary

The soil adsorption model and immobile water model were established through experi-
ments of isotherm static adsorption and dynamic adsorption, and hydrodynamic dispersion
in saturated soil respectively. The numerical model of the characteristic method combined
with finite element scheme (CMFE) was proposed to solve the mathematical model of solute
transfer through saturated-unsaturated soil under the influence of soil adsorption and immo-
bile water conditions. The solute transport were simulated by the CMFE method under evap-
oration and infiltration experiment conditions. A comparison among the mathematical mod-
els considering the following four cases respectively: (i) neglected influence of soil adsorption
ences of soil adsorption and immobile water was done systematically. It was shown that the
influences of soil adsorption and immobile water on solute transport were very large and
could not be neglected in the soil water- salt control and monitoring, in the research of
salinized soil, and in the accurate and quantitative research.

Key words Solute transfer, Numerical simulation, Soil adsorption, Immobile water,
Saturated-unsaturated soil flow



