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Table 1 Basic properties of tested soils
. 73
e p L S ol T
= otal 1ron 3 LYK 1
* & oM (‘emol Free Fe, 0, (Kc1"
Soil Location . . oxide Clay minerals composition
(gkg™) kg ') (gkg™") B 1:2.5)
(gkg™')
R IR il 215 ZHERM 36.21 16.51 44.90 148.3 3.78 AT =K A R R R
Hyper-Rhodic Ferralsol Kunming K,G,H(Go)?
F R BT BR S % 41 = R 11. 14 17.53 47.45 151.8 3.69 R AT =R AR A AR B

OM-depleted Hyper-Rhodic Ferralsol Kunming

K,G,H(Go)?

1) KCI: 1 mol L™'; 2) K, kaolinite; G, gibbsite; H, hematite; Go, goethite

1.2 MRF*
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Fig. 1  Curve of pH-Cu(II) adsorption rate in

Hyper-Rhodic Ferralsol
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Fig. 2 Effect of de-ionized water on successive desorption of Cu(Il)

from Hyper-Rhodic Ferralsol
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Fig. 3 Effect of electrolyte concentration on successive desorption of Cu(II) from Hyper-Rhodic Ferralsol
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Fig. 4  Effect of deionized water and different concentration electrolytes on successive desorption of Cu(1II) from

OM-depleted Hyper-Rhodic Ferralsol
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Zhang Q. Effect of pH on desorption of heavy metals from yellow

EFFECT OF ION-STRENGTH ON SUCCESSIVE DESORPTION OF COPPER
IONS IN HYPER-RHODIC FERRALSOL

Yang Shaohai Chen Yong Liu Hui Wei Lan Guo Bin Zou Xianzhong'

(Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences,
Key Laboratory of Plant Nuirition and Fertilizer in South Region, Minisiry of Agriculiure,Guangdong Key Laboratory of Nuirient Cycling and
Farmland Conservation, Guangzhou 510640, China)

Abstract To investigate effects of change in ion-strength and depletion of organic matter on desorption of copper
ions, a test was conducted on using electrolyte solutions, including de-ionized water, varied in NaNO, concentration from
low to high, to desorb successively copper ions adsorbed by Hyper-Rhodic Ferralsol, which is a typical variable charge soil
collected from Kunming, China. Results show that de-ionized water and NaNO, electrolyte solutions (0.01 mol L™
NaNO,,0.1 mol L. "' NaNO,and 1 mol I.”' NaNO,) differed in effect on Cu(II) desorption with pH of the solutions. In
de-ionized water, the pH-dependent Cu(II) desorption rate displayed a linear declining curve, and almost down to zero
around pH5. 3, on which frequency of the desorption did not have any effect. In NaNO,solutions, except for the solution
1 mol L™" in concentration, Cu(TII) desorption rate peaked when pH lingered in the range of 4.4 ~4.6. Compared with
Cu(II) desorption in OM depleted Hyper-Rhodic Ferralsol, that in the original Hyper-Rhodic Ferralsol was much higher
in rate during its first time desorption test, and pH-Cu(II) desorption changed in shape of its rate curve and the desorp-
tion peak appeared at a lower pH. However, the pH-desorption rate curve as a whole was not much affected in tendency.
The effects of overlapping of the electronic double layers and the relationship between ion strength and surface potential on
repulsive potential of the surface sorption layer to copper ions could be used to explain how de-ionized water desorbed cop-
per ions from the soil. According to the relationship between the surface potential and ion-strength, the decrease in ion-
strength always means increase in absolute value of surface potential of the sorption layer, that is to say, when the surface
potential of the soil is positive, the repulsive potential will increase with increasing surface charge and on the same time,
the decreasing ion-strength will also lead to expansion of the diffusion layer, which will eventually result in neutralization
of more charges through overlapping of electronic double layers. The two above-mentioned causes would both trigger de-
sorption of adsorbed copper ions in de-ionized water. The appearance of peaks of Cu(1Il) desorption rate could also be ex-
plained as effect of hydrolysis. As the ratio of hydroxide copper ions increases with increasing pH and hydroxide copper ion
is lower than Cu’" in valence its electrostatic attraction to the surface of the adsorption layer is weaker than that of Cu’"
which makes it easier for adsorbed hydroxide copper ions to be replaced by Na" , so the increasing ratio of hydroxide cop-
per ions along with pH increases the desorption rate of copper ions. On the other hand, the density and amount of negative
charges on soil surface increase with increasing pH. Such a change favors adsorption of Cu’ ", rather than desorption of the
ions. When pH of the system reaches a certain threshold value and the positive effect of hydrolysis on desorption is offset
by the negative effect of increased amount and density of negative charges, the apparent Cu(II) desorption rate will be at
its maximum, and begin to decline. Base on the above-mentioned observation, it is held that there is ample reason to be-
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lieve that the induced hydrolysis of copper ions on soil surface is also effective on exchangeable copper ions, in other
words, the copper ions that are adsorbed in the diffusion layer are also very likely to be hydrolyzed. Besides, this paper
also has some lines devoted to the discussion of the relationship between pH, of kaolinite and the threshold pH value, at
which the rising slope of the adsorption rate curve with rising pH undergoes a sudden change.

Key words Variable charge soil; Copper ion; lon-strength; Successive desorption; Depletion of organic matter
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