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Table 1 Basic properties of soils tested

+- 4 b AHLET CEC IR IR S £ pH pH i W
oM . Free Fe,0,  Total Fe  (KCI',  (Water, )
Soil Locality . (emol kg™) . . Clay minerals
(gkg") (gkg™") (gkg) 1:25) 1:25)
214 YLV Bt misa . KR
Ali-Haplic Jinxian, 4.58 11.07 33.23 39.50 3.78 4.63 ¥, gL
Acrisol Jiangxi K, I,V
/TR FAR: pay el i R . =R AT A
Hyper-Rhodic ~ Kunming, 36.21 16.51 48.83 148.3 3.78 4.85 IR

Ferralsol Yunnan

K, G, H(Go)

1) KCl: Tmol L”"'; 2) G, Gibbhsite; Go, Goethite; H, Hematite; I, Hydrous mica; K, Kaolinite; V, Vermiculite.
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Fig. 1 Variation of A pH during the process of successive desorption of Cu®" pre-adsorbed by Ali-Haplic Acrisol
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Fig. 2 Variation of A pH during the process of successive desorption of Cu’* pre-adsorbed by Hyper-Rhodic Ferralsol
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Fig. 3 Variation of A pH during the process of successive desorption of Cu®* pre-adsorbed by kaolinite
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Fig. 4 Variation of A pH during the process of successive desorption of Cu** pre-adsorbed by kaolinite and Ali-Haplic Acrisol
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Fig. 5 Variation of A pH during the process of successive desorption of Cu’* from kaolinite without addition of adsorbable cations
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Effect of Ionic-strength Change on the System pH of Variable Charge Soils and Kaolinite
during Successive Desorption

Abstract
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To investigate effect of change of ion-strength on change of pH ( ApH ) during successively

desorption, a serious desorption tests were conducted on using electrolyte solutions, including de-ionized
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water, varied in NaNO; concentration from low to high, to desorbed successively copper ions or calcium ions
adsorbed by two variable charge soils ( Ali-Haplic Acrisol from Jinxian of Jiangxi and Hyper-Rhodic Ferralsol
from Kunming of Yunnan ) . To explore relative mechanism further, kaolinite is also be used, and the similar
experience processes have also been conducted without the addition of bivalent adsorbing cations. Results
showed that de-ionized water and NaNO; electrolyte solutions differed in effect on ApH, when samples
were successively desorbed in de-ionized water, 0.01 mol L™ NaNO;, 0.1 mol L™ NaNO,;, 0.01 mol L
NaNO;, respectively, no matter if the addition of bivalent adsorbing cations, or the type of cations adsorbed
('specific adsorption ions or electrolyte adsorption ions ) . Although the value of ApH is different in different
condition of desorption and different samples, the tendency of change of ApH is just the same. In general,
A pH was always positive, when the samples were desorbed in de-ionized water, and was generally negative
when desorbed in NaNO3. ApH will decrease with the increasing times of desorption in de-ionized water,
and will be maintain not change or slight increase when desorbed in the same concentration of NaNO; solution
for the second or the third times. There is seemly the similar point of beginning of pH,, ( pH of equilibrium
suspension of adsorption ) for the variable charge soils and kaolinite, which is relative to the ZPC ( Zero
Point of Charge ) of kaolinite, when desorption occurred in de-ionized water and 0.01 mol L™' NaNO, for the
first time. The tendency of change of value of ApH of which supporting electrolyte is 0.1 mol L™ NaNO,, is
sharper than that supporting electrolyte is de-ionized water, when pH,, is above the special point, no matter
the desorption was occurred in de-ionized water or in 0.01 mol L' NaNO,. As pH,, is higher than that point
that above-mentioned, the ahsolute value of ApH will become larger in most situation. For the first desorption
in 0.01 mol L' NaNO;, ApH will get the largest absolute value. Because the pH of desorption liquid is just
the same as that of the equilibrium suspension of the previous adsorption or desorption, the change of ApH
should not be attributed to the difference of pH before and after desorbing, it can only attribute to the process
of desorption, during which excluded the effect of other factors on ApH, for example, the hydrolysis of
copper, the similar changes of ion-strength is always existed. According to the theory of four layer and newest
report that was about the effect of change of ion-strength on the surface potential of variable charge surface,
the increasing ion-strength is always lead to decrease of absolute value of surface potential, vice versa. Base
on the above-mentioned observation, it suggest that one of the root causes that lead to this phenomena should
be contributed to the change of surface potential of variable charge soils and kaolinite which caused by the
change of ion-strength, on the other hand, considering the similar law of change of A pH with the increasing
pH,,, and kaolinite is the main component of the two variable charge soils tested, it can be assumed that
kaolinite is the main factors that decide the regular pattern of change of ApH caused by the change of ion-
strength in variable charge soils.

Key words Variable charge soil; Kaolinite; Successive desorption; lon-strength; Characteristic of

pH change
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