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Acid/Base Buffer Capacity of Clays

R A ! Kim, Geon-Ha
AR Kim, Kil-Hong
Abstract

pH of soil pore water is the most important factor in heavy metal retention and its migration in soil. Buffer capacities of clays
such as kaolinite, hectorite, attapulgite, Na-bentonite were studied. The magnitude of buffer capacity is in the order of hectorite
> Na-bentonite > attapulgite > kaolinite. Carbonate content and CEC of soil affect most on the buffer capacity and the effects
of organic content and surface area were negligible.- The diffuse double layer theory was applied to simulate acid-base titration
tests of soil suspensions. In order to model the buffer capacity of soil, chemical interactions between proton and surface
functional group were modeled using electrostatic adsorption model. Regression equation as functions of carbonate content and
CEC was proposed as well. Predictions made by proposed models were compared with experimental data for model verification.

Predictions made by electrostatic adsorption model agreed with experimental results best.
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Table 1. Physicochemical Analysis of Clays

Parameters | Kaolinite | Attapulgite | Hectorite | Na-Bentonite
soil pH
R 4.6 .3 9.5 8.8

(Dszc1) 8

CEC
(meq/1000) | 2° 19.5 43.9 76.4
surface area | 14 5 | 4364 | 632 31.8

(m*/q}

L
organic
. R 1.2 8.

content(%) 12.6 8.7 8
carbonate | . | 154 | 3.0 15.0
content

specific 264 | 208 | 227 2.53

gravity

*1. pont of zero charge
*2. unit: mg/i as CaCO3
*3. not detected

Table 2. Alkalinity Measurement from Titration of Soil

Suspension
Parameters | Kaolinite { Attapulgite | Hectorite | Na-Bentonite
soil pH 4.6 8.3 9.5 8.8
Hydroxide
Alkalinity * | ©-© 0.0 0.0 0.0
Carbonate
Alkalinity * | °° 0.0 3.0 3.0
Bicarbonate
Alkalinity * | °° 10.0 >50 13.0
Total
Alkalinity * | 0© 10.0 | »50 16.0

" unit: mg/L as CaCQOs
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Fig 1. Acid/base Tirtation Curves of Clays
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