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Abstract
Although acid buffer properties of soils could be simply

evaluated by titration curves, the research of acid buffer
mechanism from a molecular perspective is still lacking. The
soil acid buffer capacity (soil BC) was determined by titration
curves using titration method and continuous potentiometric
titration (CTP) method. The results of stepwise regression
analysis between soil BC and soil properties show that the
cation exchange reaction and the protonation of hydroxyl
groups on the surface of amorphous Al oxides are the major
acid buffer mechanisms for acid and neutral soils with low
carbonate content. The surface complexation model (SCM)
was applied to further evaluate the acid buffer properties of
the soils by assuming two pKa values for one proton
adsorption site of the soil. The values of point of zero charge
(pHpzc) calculated from the model were well matched with
those from the titration experiments, indicating that the
application of SCM to the soils is feasible. The results of
Principal Component Analysis shows that the model-
calculated proton adsorption capacity (Hs) was significantly
correlated with the buffer properties of the soils, as well as
the pHpz.. was significantly correlated with the acid-base
properties. It suggests that the Hs may well quantify the
contributions of major components involved in the acid
buffer reactions and the pHp.c may be used to predict the key
point from which the soil start to buffer acid. This modeling
study provides a new insight into the acid buffer reactions in
the complicated soil system from a molecular reaction
perspective.
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