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KANUNGNIT CHAWONG : EFFECT OF INORGANIC SALTS ON
LIQUID-LIQUID EQUILIBRIUM IN EXTRACTION OF LACTIC ACID
USING 1-BUTANOL. THESIS ADVISOR : ASST. PROF. PANARAT

RATTANAPHANEE, Ph.D., 178 PP.

LACTIC ACID/ LIQUID-LIQUID EXTRACTION/ 1-BUTANOL/ INORGANIC

SALTS/ UNIQUAC MODEL/ MODIFIED EXTENDED UNIQUAC MODEL

This thesis aims to study effect of inorganic salts on liquid-liquid equilibrium
(LLE) of water, 1-butanol and lactic acid, and its application in extraction of the acid
from aqueous solution using 1-butanol. There are three parts of study in this thesis.
The first part is a study of liquid-liquid equilibrium of electrolyte mixture system
containing water, 1-butanol, and different inorganic salt i.e., NaCl, Na,SO,4, NH4Cl
and ((NH4),SO, at temperatures in range of 303.15 to 323.15 K under atmospheric
pressure. Experimental results showed that solubility between water and 1-butanol
decreased with increasing inorganic salt concentration and the temperature in the
range studied here was found to have a minor effect on this system. Correlation of
experimental data by modified extended UNIQUAC model gave a satisfactory
agreement, with an average absolute root mean square deviation of less than 1%.

The second part studied liquid-liquid equilibrium of water, 1-butanol and
lactic acid system under atmospheric pressure at 303.15 K. Possibility of lactic acid
extraction using 1-butanol was evaluated from distribution coefficient of the acid
between aqueous and organic phases. The results showed that the distribution

coefficient and degree of lactic acid extraction increased with increasing lactic acid
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concentration in the starting solution. The correlation of experimental LLE data was
determined by UNIQUAC and NRTL models. It was found that the UNIQUAC
model was more consistent with experimental LLE data, with an average absolute
root mean square deviation less than 0.5%.

In the final part, the inorganic salt-modified LLE behavior of binary water and
1-butanol mixture was applied in the extraction of lactic acid. The results showed that
each salts have a significant effect on the distribution of lactic acid between aqueous
and organic phases. Upon addition of NaCl and NH4Cl, the distribution coefficient
and degree of lactic acid extraction were decreased with increasing salt concentration.
This effect is called salting in. Addition of Na,SO4 and (NH4),SO4, on the other hand,
led to increasing of the distribution coefficient and degree of lactic acid extraction.
This effect is called salting out. Ability of these salts in increasing the distribution
coefficient of lactic acid can be arranged as Na,SO4 > (NH4),SO4 > NaCl > NH4Cl.
All results from this thesis lead to the conclusion that the four inorganic salts could
liquid-liquid equilibrium of water, 1-butanol and water, 1-butanol, lactic acid. Na;SO4
and (NH4),SO4 could increase of efficiency of lactic acid extraction from water using

1-butanol, while NaCl and NH4ClI could decrease the efficiency of this process.
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