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WANWISA SODSAI : MODELING OF LACTIC ACID ADSORPTION
ISOTHERM ON AMBERLITE IRA-96 ION EXCHANGE RESIN. THESIS

ADVISOR : TERASUT SOOKKUMNERD, Ph.D., 129 PP.

ION EXCHANGE RESIN/LACTIC ACID/ADSORPTION ISOTHERM

The study on the adsorption isotherm of lactic acid by ion exchange resin in
lactic acid solution and the model of lactic acid adsorption isotherm were investigated
in this thesis. Amberlite IRA-96 was converted into their CI~ form and used in all
further experiment. The adsorption temperature was studied at 25 °C and 40 °C. From
the batch adsorption experiment, the adsorption isotherm was obtained at pH 2 which
was lower than pKa of lactic acid and at pH 4 and 5 which was higher than pKa of
lactic acid at the adsorption temperature. The experimental results showed that the
amount of lactic acid adsorbed at pH 4 and 5 was more than the amount of lactic acid
adsorbed at pH 2 because of the higher ion concentrations from dissociated acid at pH
4 and 5. The effect of temperature at pH 5 was higher than those at other pH; the
amount of lactic acid adsorbed decreased with increasing temperature so the
adsorption of lactic acid on this ion exchange is an exothermic process. The capacity
of adsorption isotherm observed was higher than the reported maximum capacity of
the resin.

Then, the modeling of lactic acid adsorption isotherm on Amberlite IRA-96 by
combining effect of dissociated acid adsorption and undissociated acid adsorption was
performed and correlated with the experimental results. There are two types of models

investigated in the thesis. The first model is physical-physical adsorption model and



the second type is physical-chemical adsorption model. In the physical-physical
adsorption model, the physical adsorption model was used to correlate both
dissociated acid adsorption and undissociated acid adsorption on the adsorption
isotherm. In the physical chemical adsorption model, the physical adsorption model
was used to correlate for undissociated acid adsorption and the chemical adsorption
model was used to correlate for dissociated acid adsorption on the adsorption
isotherm. The Langmuir equation, Freundlich equation and BET equation is used for
the physical adsorption model. The selectivity coefficient and steric mass action
(SMA) is used for the chemical adsorption model. From the fitting of experimental
resuls, the Langmuir-Langmuir model and the Freundlich-steric factor model are good
for correlation the adsorption isotherm at pH 2 because the undissociated acid
adsorption is the predominant one with the average absolute deviation (AAD) is from
0.0154 to 0.1063. The Freundlich-steric factor model is good for correlation the
adsorption isotherm at pH 4 and pH 5 with the average absolute deviation ranging
from 0.0147 to 0.3199. The results also show that the effect of temperature dependent
on dissociation constant of lactic acid can be neglected for the correlation of lactic

acid adsorption on ion exchange resin.
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