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ABSTRACT

Study of the effects of improving bentonite and fly ash by using chemicals (acid solution
and alkaline solution) compared to locally available materials (citric acid, tamarind
leaves and tamarind pulp) that provide identical pH after ratio testing. It was found that
pH value of bentonite 5 g : citric acid 5% 20 mL was 1.72, bentonite 12.5 ¢ : tamarind
leaf juice 50 mL was 2.41 and bentonite 12.5 ¢ : tamarind pulp juice 50 mL was 2.07
The results of the study of material surface properties include Point of Zero Charge
(PZC), Cation Exchange Capacity (CEC) and potassium adsorption capacity from the
adsorption Isotherm constant. It was found that the improvement of bentonite and fly
ash caused the change of pH value that effect the PZC value of the soil amendment
material. Improvement of bentonite and fly ash using locally available material which
were 5% citric acid, tamarind pulp juice and tamarind leaf juice compared to chemicals:
0.1 M sulfuric acid for bentonite, mixed acid solution. (1 M sulfuric acid mixed with 1 M
hydrochloric acid) for fly ash and 3.5 M sodium hydroxide for bentonite and fly ash
resulted that pH value of bentonite modified with alkaline solution were 11.19, which
was higher than the PZC value which were 9.53, It had the significantly highest CEC
value of 64.9 cmolc/kg. The treatment of bentonite with acid solution and tamarind

leaf juice caused the pH value of the material to be equal to 4.08 and 4.18, respectively.



Their were higher than their PZC which were 2.49 and 2.42, respectively. The CEC value
of dose were not significantly different, which were 39.0 and 44.7 cmolc/kg,
respectively. In the improvement of fly ash by using chemicals, the results were
consistent with the bentonite treatment. The fly ash treated with alkaline solution had
a CEC value of 18.5 cmolc/kg, which was significantly different from the fly ash treated
with acidic solution, CEC was 2.8 cmolc/kg. The amount of potassium adsorption of
bentonite and fly ash samples could be explained by Freundlich Adsorption Isotherm.
Bentonite treated with alkaline solution had the highest potassium adsorption capacity
based on an increasing of Kf value from 0.0564 to 1.9673. Bentonite treated with acid
solution and tamarind leaf juice had similar potassium adsorption capacity with Kf
values increased from 0.0564 to 0.1566 and 0.1460, respectively. Fly ash treated with
alkali solution had the highest potassium adsorption efficiency, with the Kf value
increased from 0.0177 to 1.0523. Fly ash modified with the acid solution was less
effective in potassium adsorption than the alkaline solution, which the Kf value
increasing from 0.0177 to 0.0440. The results of the experiment concluded that
improving bentonite and fly ash with acid solutions and locally available acids such as
citric acid, tamarind leaves, and tamarind pulp had similar effect in increasing the
amount of potassium absorption but less efficiency than the improvement using

alkaline solution.



