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Fig. 1 Effect of gibbsite on desorption of Cu®>* adsorbed
on bentonite ( Gibbsite added at 200 g kg™")
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Fig. 1 Schematic diagram of coexistence status of oppositely charged phyllosilicates and Fe/Al oxides in soil

suspension with high ionic strength (a) and low ionic strength (b)
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Table 1 Contents of free Fe,0; and effective cation exchange capacity of several variable charge soils and ionic strength
of the soil solution before and after electrodialysis
i I BT 1 T
+3 Hogd . Z S T -1
Depth Free Fe, 0, Ionic strength (mmol L™") 22 ECEC (mmol kg™')
Soil Location
(em) (gke™) T e B T
o ® ZER® 50 ~ 150 173.0 0.33 0.11 63.8 41.6
o ® WS E® 60 ~ 120 154.2 0.69 0.15 49.6 38.9
— — 50 ~80 156.3 0.61 0.07 72.5 25.3
160 ~210 153.8 0.64 0.07 61.4 29.6
D O 40 ~70 152.4 1.17 0.10 64.7 44.7
70 ~110 220.3 0.86 0.16 47.9 30.9
e ig® Mg 60 ~ 120 145.9 0.72 0.11 49.2 36.6
47 192@ IFEIN© 60 ~ 120 104.7 0.31 0.10 57.3 37.7

(DLatosol,@Red soil , @ Kunming, Yunnan , @ Wenchang , Hainan , (3 Haikou , Hainan , 6 Xuwen , Guangdong , (7) Chengmai , Hainan , @) Liuzhou,

Guangxi, @ Before electrodialysis, D After electrodialysis
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PROGRESSES IN RESEARCH ON SPECIAL CHEMICAL
PHENOMENA AND THEIR MECHANISMS IN VARIABLE CHARGE SOILS
Xu Renkou™ Li Jiuyu Jiang Jun
(1 State Key Laboratory of Soil and Sustainable Agriculture , Institute of Soil Science,
Chinese Academy of Sciences , Nanjing 210008 , China )
Abstract In this paper,the authors summarized progresses in the study on variable charge soil chemistry in recent

years with emphasis on special chemical phenomena,such as salt adsorption, the effect of Fe/Al oxides inhibiting natural
acidification of the soil and the effect of ionic strength affecting specific adsorption of ions and their microscopic mecha-
nisms in the soil. The phenomena of salt adsorption and iron and aluminum oxides inhibiting natural acidification of the soil
can be explained with the principle of overlapping of diffuse layers on the surfaces of oppositely charged particles which led
to decrease in effective surface charge in the soils. The authors also elucidated the mechanism of ionic strength affecting
specific adsorption of anions and heavy metal cations by variable charge soils and explained the effect with a four-layer ad-
sorption model ,and further verified on the basis of the variation of zeta potential of the colloids with ionic strength that e-
lectrostatic potential in specific adsorption planes of colloids decreases in absolute value with rising ionic strength , which is
the main cause for the increase in specific adsorption of anions and heavy metals by the soils and Fe/ Al oxides. The exten-
sive investigation of the interactions between the electric double layers on oppositely charged particles and the structure of
electric double layer not only helps elucidation of some of the special chemical phenomena in variable charge soils,but also
enriches theories of variable charge soil chemistry.

Key words Electric double layer; Overlapping of diffuse layers; Specific adsorption; Soil acidification ; Surface
charge ; Surface potential
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