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Table 2 Conditions of the soil colunn displacement experiment
Col Gt Cl~ A
o Inlet Cu®* concentration vemee bore
Soil texture ( mm X mm) Inlet CI” concentration(mol L™ 1) water velocity ( cm min~ ')
(ske™ ")
Sandy loam 150% 50 2 0. 06 0.030
Silty clay 150 50 9 0. 06 0.012
Loamy sand 150% 50 29 0. 06 0.018
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Fig. 1  Adsorption sothemm for copper in sandy loam
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Fig 2 Adsorption isothem for copper in silty clay
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Fig.3  Adsorption sothemm for copper in loamy sand
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Table 3 Reardation wefficient of copper in wik different in texture

Soil texture Retardation fador

Sandy loam 1. 041
Silty clay 1. 164
Loamy sand 18 10
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Fig 4 BTC for chloride in soils different in texture
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Tabed4 Fited parameters for chloride wsing equilibrium CDE in which R is fxed
Average pore water
. Dipersion coefficient . . .
; velocity Ret ardation factor Correlation coeffi cient
Soil texture v D R Mean square error
L r
(an min~ 1) (em?min™ 1)
Sandy loam 0 029 0.025 1.0 0.959 0. 006
Silty clay Q013 0. 009 1.0 0.991 0. 001
Loamy sand 0 017 0.025 1.0 0.965 0. 005
5 v, car BTC
Tale 5 Fited paramders for chloride wsing the equilbrium CDE with fixed V
Average pore water . . o
loci Dipersion coefficient . . .
o velocty Retardation factor Correlation coeffi cient
Soil texture v D R . Mean square error
(an min~ 1) (em?min” 1)
Sandy loam 0 030 0.025 1.0 0.959 0.006
Silty clay Q012 0.009 1.0 0.992 0. 001
Loamy sand 0 018 0.025 1.0 0. 965 0. 005
6 V R, CI'  BTC
Table 6 Fited parameters for chbride wsing nonequilibrium CDE with fixed V and R
Dispersion
Average pore coefficient
. . Partitioning Mass transfer
. water velocity D Retardation factor . .. Mean square
Soil texture 2 1 coefficient coefficient
v (an”min ') R 8 ° error
(emmin™ 1)
Sandy loam 0 030 3P. 17 1.0 0. 843 0. 007 0.288
Silty clay 0012 LOox 107 1.0 0. 001 100 0. 166
Loamy sand 0018 308. 6 1.0 0. 99 100 0.32
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7 vV D, cdt  BIC
Table 7 Fitted parameters for copper wsing equilibrium CDE with fixed V and D

Average pore water Correlation coeffi cient

Dipersion coefficient

) velociy Retardation factor r
Soil texture 1% D R Mean square error
(an min~ 1) (em?min™ 1)

Sandy loam QM2 0.025 1.2 0.977 3539
Loamy sand 0. 0052 0.025 18. 4 0.956 93 15
8 vV D, Cu*  BIC

Table 8 Fitted parameters for copper using nonequilibrium CDE with fixed V and D

Average pore Dispersion
. . . Ret ardation Partitioning Mass transfer Correlation
Soil water velocity coefficient Mean square
fador coefficient coefficient coefficient
texture v D error
R B I8 r
(em min~ 1) (an’min 1)
0.052 0 025 32 255.4 0. 1% Q34 0.983 2 757
Sandy loan
0.005 2 Q0 025 37 8230 0.02 Q0 329 0.996 8.79
Loamy sand
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RETARDING FACTORS OF COPPER MOVEMENT IN SOILS DIFFERENT IN TEXTURE

Liu Qingling!  Xu Shaohui®
(1 Institute o Soil Science, Chinese Academy ¢ Sciences, Naying 210008, China)

(2 Depatment o Evironmental Sdence and Engineering, Qingdao University, (Qingdao, Shandong 266071, China)

Abstract Retarding factors of copper movement in sandy loam, silty clay and loamy sand were detemined in an expert

ment of isothermal static equilibrium adsorption and calculated by using the deteministic conve diorr dispersion equation and de-

teministic two-region nonequilibrium convectiorr dispersion equation coupled with the outflowing dynamics of copper ions and

tracer ions measured in a miscible displacement experiment. The results indicae that the Langmuir linear isothemal adsorption

oould accurately desaribe adsorption behavior of copper; and that retarding factors calculated were close to measured values. In

addition, to determine retarding factors, the method of using the miscible displacement experiments coupled with the convectiorr

dispersion equation was both time- consuming and low in accuracy.
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