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Table 1 The parameters of soil column in reference’™

HHESH H1 B
Parameter Coiumn I Column IT
F LB K HE Vim / s) 1.9%x 107 1.31x107°
Y IRBAR L Dm?/ 5) 521x 107 6.24x 107
+IMWEF p(kg/ L) 1.284 1.295
fLE % 6 40.6%" 40.6%
W& 7L HA R Rimmol / L) 812.8 835.7
R B EE CT(mmol / L) 105.0 104.0
B &R ] (hr) 14.0 1250
A K (cm) 24.7 24.7
B Mg +CaX=Ca™ +MgX RE R k 1.0 1.0
Crg/CT Cra/CT
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Table2 The parameters of soil column in reference!®

ERcE S 1 11
Parameters Column 1 Column II
FEILBUK W Vim / 5) 2.05%107° 1.48% 107°
YRR R Dim*/ 5) 2.64x 107 2.21x1078
TRUEE p(kg/ L) 1.306 1.302
fLBE o 47.0% 46.0%
BB T3 #AE Rimmol / L) 689.0 682.0
B SR CT(mmol / L) 106.0 105.0
- BEE A fhr) 4.0 10.0
+HEKE K(em) 23.0 23.0
ELR 2Na'+CaX,=2Nax+Ca™ s 45 R ¥ k 0.22 0.22
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WAR D Ca” WM 1k, X, L3P W Sommol / L B9 Ca> %K.

L FFER, FH 100mmol / L & NH,Cl % 08 1 38k, JF [ 6 B RicET, 78 118
FEJR S, 5 T — i o T, B — O A, R84 P RO b Ca” R B, O
R AR, B NH, S8, 45— R 58 S 508 4.
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A 39.08mmol / L # CaCl, B BHE T L3, AE R RS Ca¥ kB SHA RSP
Ca™ W% A 1k,

F#3 LB 1 TRERFHESH

Table 3 The parameters of soil column in experiment 1

HH S ¥
Parameters Data
FRALBUKFE V(m / 5) 7.26x 107
R FHEAE D’/ 5) 8.30x 107
T M EE pkg/ L) 1.2486
LEE o 46.4%
HE FHRAR R(mmol / L) 517.5
W B ¥ E CT(mmol / L) 100.0
3 A K (em) 15
. 2NH,+CaX,=2NH, X+Ca* M H R k 0.20
F4 X822 HREFESY
Table 4 The parameters of soil column in experiment 2
HHE2H B
Parameters Data
F LUK FLE Clm / 5) 9.70x 107
AFHREH Dm*/ 5) 8.30x 107
HIMUEEE plkg/ L) 1.2486
L 6 46.4%
FHEF3C#A R Rimmol / L) 517.5
B S CTunmol / L) 78.16
T/ K(em) 15
0.16

¥ 2Na+CaX,=2NaX+Ca? M B 28 &k

SCEFFHA, A 78.16mmol / L 9 NaCl i o ks, B4 F RS H.

TSRS, K 4 R, ,
S A4 b AR R R P & SR SRR i 4 PR, A 4 T 0L, A SO 2

LSRN AR, XU B A SR BOA B R HE S LR AR B R T B A OE
B,
3 AR

ASCHERFSE T TR KRR 8 F R BOd IO AL B, 21 T I5KAR HIRERER
ROBCA RS, @ S M AR SLI AT T SR UE. R, AT DU R DL T
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Fig.3 Break through curves for experiment ! Fig.4 Break through curves for experiment 2
in soil column in soil column
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HAMB R EA T T 2MAEDHREMERE. HR, A UK LM 5K A S L&
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8 * x W
1. HATHE. 1990: L 542, 70—75 T, el th AL,

2. H. M. Selim. R. Schulin and H. Fluhler, 1987: Transport and ion—exchange of calcium and magneium in an
aggregated Soil. Soil Sci. Soc. Amer. J. 51:876—884

3. P. Nkedi—Kizza, P. S. C. Rao, R. E. Jessup and J. M. Davidson, 1982: Ion exchange and diffusive mass
transfer during miscible displacement through an aggre’gated Oxisal. Soil Sci. Soc. Am. J. 46:471—476

4. Helfferich. F..1962:1In exchange. p. 183—200. McGraw—Hill Book Company, Inc. New York.

5. Sung—Ho Lai and J. J. Jurinak, 1971: Numerical approximation of cation exchange in miscible displacement
through soil columns. Soil Sci. Soc. Amer. Proc. 35:894—899

6. Sung—Ho Lai and J. J. Jurinak, 1972: Cation adsorption in one—dimensional flow through soils: A numerical
Solution. Water Resources Research. 8(1):99—107



3 X B%E: LRSKIFE TR BRI 279

MODELING RESEARCH ON ION EXCHANGE PROCESS
BETWEEN SOIL AND AQUATIC ENVIRONMENT

Liu Ling
(Department of Water Resources and Hydrology, Hohai University, Nanjing 210098)

Wang Hu Wang Zecheng

(Institute of Environmental Hydraulic Engineering, Hohai University)

Summary

This paper discusses the reversible process of ion exchange between soil and aquatic en-

vironment. On the basis of combining material balance with local ion exchange equilibrium, a

mathematical model of 1-—d convection, dispersion and ion exchange reaction taking place in

soil column is built. Results obtained from ion exchange experiments by the authors and re-

ported by previous literature all verified the model. As a consequence, the temporal—spacial

distribution of ions A and B in two phases has been predicted. In view of current emphasis on

quantitatively predicting the pollusion of soil and groundwater, this model would be helpful

in practice.
Key words Ion ecchange, Selectivity coefficient, Cation exchange capacity



