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STUDIES ON ELECTROCHEMICAL PROPERTIES OF SOILS
_X. CHARGE CHARACTERISTICS OF RED SOILS AS AFFECTED BY SURFACE
‘ PROPERTIES OF THE, SOIL AND SPECIFIC ADSORPTION OF IONS,

Zhang Xiaonian and Zhao Anzhen

(Institute of Soil Sciemce, Academia Sinica, Nanjing)

Summary

Surface charge characteristics of the clay fraction of a laterite derived from basalt and a
red earth derived from Quaternary red clay in southern China were investigated based on a mo-
del for describing charge characteristics of soil systems Containing both permanent and vari-
able charége‘minerals. pHu; ZPNC and IEP were used as indexes to characterize surface char-
ge properties. The pHe, denoting zero. point of charge of variable charge system, was deter-
mmined with potentiometric titration method. ZPNC, which means zero point of net charge of

- mixed systems with variable and permanent charge, was measured with ion adsbrption method.
IEP was determined by electrophoresis method.

The pH, value, ZPNC and 1EP of the laterite were higher than that of the red earth due

1o differences in clay mineral composition and in content of oxides of iron and aluminum be-
" tween these two soils. Because the quantity of permanent negative charge of the red earth was
~ comparatively high, the difference between pHo and ZPNC for this soil was more remarkable.

After the addition of 3% organic matter and incubation for four months under submergic
conditions, the humus comtent of the clay fraction of these soils increased by less than 0.5%, its
effect on the pHs value was indistinct.

Treaunent of the clay fraction of laterite with phosphate or silicate resulted 'in an incre-
ase in surface negative charge and a decrease in positive charge and 2 corresponding lowering
of pHo value and IEP. The effect of phosphate was stronger than that of silicate in this respect.

In KCI solutions containing a certain amount of sulfate, surface negative charges of laterite
increased and positive charge decreased, and the ZPNC and pH, shifted to lower values. 'fa
certain amount of calcium was present in the KCl solution, the pHe value would be increased.
The pHs value of laterite in K:SOs solution was higher than in KCI ‘solution.



