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Fig 1 Adsorption isotherm of Cu® in CuCl, and CuCly/ZnCly( I 1) systems

1 ™ Zn cu™* Langmuir
TaHe 1 Parameers of Langmuir equation for Cu®* adsorption by soils without and with the presence of Zn* equal in concentration
Cu™ Cu? /¥ (1 1)
CuCl, system CuCly ZnCl( I 1) systean
Soil
X K r X, K ;
Rhodic Ferralsol B.7 3.92 0.9% 2.3 2.21 0.991
Ak-Haplic A crisol 19-3 1.09 0.98 1.4 1.43 0.98
Ferral+Haplic Acrisol 153 1.23 0.976 10.4 1.31 0.984
Haplic Luvisol %.2 0.87 0.974 3.2 118 0.993
Eutric Canbiwol 5.9 0.88 0.978 13.6 1.22 0. 9%
2.2 0.76 0.984 13.1 1.24 0.998
Mollie- Boric Argosols
31.8 1.02 0.974 2.4 1.25 0.991
Phaeozem
Cu 0 1~ 10 mmol L' Xar (mmol kg™ 1), K (Lmmol™ ') n= 7, ro o= 0. 874

Note: Equation with added Cu® from 0. 1 to 10 mmol L™ ! in concentration, X, — maximum adsorption ( mmol kg™ 1) , K-constant relative to adsorption energy

(Lmmol™Y;n= 7 ry = 0 874
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Fig.2  Adsorption sotherm of Zn* in ZnCl, and ZnCl,/ CuCLy( T 1) systems
Znt ( 2 :
Zn2+ , 7 Zn2+ Zn2+ , Zn2+
> > >
Zn2+
( 2 \ Zn®™*
CEC an+ , Zn2+
) 30%
ZnZ+ [2] , , an v
an*' CL12+
, 4 3 : Cu™ Zn*
Zn’* CEC 2 6.7]
, , Zn* ™ 1™ = 11 ,
Zn2+ ( 2) , Cu2+
Zn2+ Zn2+
Zn2+ Cu2+ Zn2+
CEC, CEC 3 ; , ™ Zn**

Zn®™ CEC 1.3 ( 2):3



228 42
2 2
65% ~ 74%, 68%. 74%., Cu™" Zn” 172
38%~ 4%, 46%(  2) Cu® Zn?" , ,
2+ 2+
, Cu 7n Cu2+ Zn2+
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) 1/2 , 68% , Cu? g2t 15711
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TaHe 2 Parameers of Langmuir equation for Zr** adsorption by soils without and with the presence of Cu* equal in concentration
Zn?* Cu* [ Zn* (1 1)
Zn(l, system ZnCly/ CuCly( I 1) system
Soil
X K T X K r
2.5 1.30 0.964 75 2.89 0.997
Rhodic Ferralsol
2.6 0.73 0.971 72 1.07 0.99
Ak Haplic A crisol
17.8 0.87 0.952 61 1.26 0. 9%
Feual+ Haplic Acrisol
2.1 0.94 0.98 12 6 0.92 0.991
Haplic Luviol
17.6 0.74 0. 968 81 0.75 0. 940
Eutric Canbiwl
. . 20.3 0.42 0.926 131 0.31 0.927
Mollie- Boric Argosols
2.1 0.68 0.976 159 0.65 0.9
Phaeozem
Cu?* 0. I~ 10mmol ™! : X ('mmol kg~ ]) RS (L mmol™ ]) s n= 7, ro.0= 0. 874

Note: Equation with added Cu®* from 0. 1 to 10mmol L™ ! in concentration, X, maximum adsorption (mmol kg™ '), K-constant relative to adsorption energy

(L mmol™ Y ;n= 7 roo= 0 874
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Fig 3 Adsomption of Ci?* (a) and Zn* (b) vared with pH in CuCl,/ ZnCly( T 1) system
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Table 3 Regression equation between Cu® or Zn> adsorption and pH i the - existing system
Cu2+ Zn2+
Soil Adsorption Cu?* Adsorption Zn**
D01
Ig(Ky) X r Ig(Ky) X r
Rhodic Fermalsal -38 1.19 0.995 -35313 1.28 0.976
Ak Haplic A crisol -4 1.09 0.987 -47 1.29 0.9
-3 . . - . .
Feual+ Haplic Acrisol © 105 0-97 40 115 0988
Haplic Luvisol -2 0.99 0.98 - 331 1.12 0. 9%
. . -272 0.90 0.980 -28 0.96 0.974
Eutric Canbisol
. . - 18 0.78 0.972 -33 1.03 0. 956
Mollie- Boric Argosols
- 157 0.83 0.977 -29 1.04 0.971
Phaeozem
:pH 2 8~ 5.5 ;n=6, rooq= 0917

Note: Equation in range of pH from 2.8 to 5 5;n= 6 r(,=0. 917
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Ratio of Cu*' to Zn®' in solution
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Fig-4 Ratio of Ct** to Zn* in equilibrium solutions different in pH (a) and in concentrations (b) in CuCly/ ZnCly(L 1) system
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INTERACTION OF IONS WITH CONSTANT CHARGE SOILS AND
VARIABLE CHARGE SOILS @ CHARACTERISTICS OF Cu®* AND Zn®*
ADSORPTION IN SINGLE AND CO-EXISTING SYSTEMS

Xu Minggang  Ji Guoliang
(Institute o Soil Science, Chinese Academy o Sciences, Naging 210008, China)

Abstract

Adsorptions of Cu* and Zn** by three typical variable charge soils and four typical constant charge soils dif

ferent in pH and in accompanying ion, Na* , Zn** or Cu®* were detemined, respectively. The results showed that adsorption of
Cu®** and Zn** by the soils could be described by the Langmiur equation C/ (X)) = 1/ Kb+ C/b both in the single ion and ce-
existing ions systems. The adsorption of Cu** or Zn** increased with pH and reached a plateau value when the pH value was 5.

The affinity in adsorption of Cu** was greater than tha of Zn®* . The mechanism of adsorption Cu** and Zn* was closely related

to chemical composition and surface properties of the soils. The relative contribution of specific adsorption to the adsorption of
Cu®** and Zn** by the variable charge soils was greater than that by the wnstant charge soils.
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