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SURFACE ACID-BASE MODEL OF VARIABLE CHARGE SOILS
AND COMPUTER MODELLING OF SOIL ACID-BASE
TITRATION CURVES

Hu Guosong

(Instituse of Soil Science, Acadcmia Sinica, Nanjing, 210008)

Summary

Soil surface acidity, as one of the most important characteristics of soil solids, is very
closely related with adsorption, floculation and other interface phenomena, and acid-base
titration curve technique is widely used to describe the acidity. A model to describe the acid-
base titration curves of variable charge soils was established on the assumption that all the H*
or OH- added into soils were buffered by soil surface groups M—OH;#, M—OH™%, and
M—O0% and equations concerning the relationship between equalibrium suspension pH and
amount of acid or base added were derived according to the principle of mass balance and

_ charge balance. The acid and base ritration curves and buffering curves were modelled using
the model on computer and the results showed that Ka, has great effect on both acid and base
titration curves, but Ka; infleaced the base titration curves only with no effect on acid titration
curves. The model could well describe rhe acid titration curves of 3 variable charge soils. The
model could provide soil acid intensity (Ka, and Ka,), soil acid capacity (St), buffering ca-
pacity pH of soil acid and base at different pH, and greatest buffring capacity pH of soil.
‘The acid capacity (St) was mainly determined by the content of soil clays and soil special
surface, the acid intensity was mainly determined by the content of iron oxide. Buffering capa-
city of soils to acid and base was correspondance with Ka; and Ka,. The experimental results
of acid titration of 3 variable charge soils, red soil, lateritic red soil and latosol, could fitted
well with the model. The model will be helpful in understanding the acidification mechanism,
adsorption process and other surface processes.

‘Key words  Soil surface, Soil acidbase Titration curve, Model, Computer modelling



