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ETHYL LACTATE/MAGNESIUM LACTATE/ESTERIFICATION/REACTIVE

DISTILLATION/COST ANALYSIS

In this study, feasibility study of ethyl lactate synthesis via reactive distillation
process using fermentation-derived magnesium lactate directly as a starting material
was investigated. The study was divided into 3 parts. The first part was a kinetic study
of esterification between ethanol and lactic acid in magnesium lactate solution using
sulfuric acid as a homogeneous catalyst. Variables of interest were reaction
temperature, molar ratio of ethanol to lactic acid, and concentration of the catalyst in
the system. Non-idealities of the components in the reaction solution were represented
by UNIQUAC and UNIFAC activity coefficient model. The results obtained were
compared with kinetics of esterification between ethanol and high purity lactic acid. It
was found that reaction rate constant and equilibrium constant of the reaction using
magnesium lactate as a reactant were lower than those obtained from the reaction on
high purity lactic acid. Larger deviation between the experimental and calculated
kinetic parameters was observed in the reaction with magnesium lactate, which could
likely be due to a presence of magnesium sulfate, a product from the reaction between

magnesium lactate and sulfuric acid in the system.



The second part of this thesis was a preliminary design, simulation and
optimization of the reactive distillation process for production of ethyl lactate using
Aspen Plus. Efficiencies of two process schemes with capacity of 50 L fermentation
broth per day were evaluated and compared. In the first scheme (Process A), the
produced ethyl lactate was harvested at the top of the reactive distillation column. In
the second process (Process B), on the other hand, it was collected at the bottom of
the reactive distillation column. It was found that Process A gave higher production
rate and yield of ethyl lactate, but the final ethyl lactate solution obtained from
Process B was of higher concentration. In addition, the number of fractional
distillation columns required to purify ethyl lactate, hence amount of energy required,
in Process B was less than that required in Process A.

The last part of this thesis dealt with estimation of ethyl lactate production cost
using both processes designed in the second part with the same capacity of 50 L/day
of broth. Total capital cost was calculated by percentage delivered-equipment cost
method which considers other expenses as the percentage of purchased equipment
cost calculated by Guthire’s correlation. Annual production cost was estimated by the
operating costs, which were mainly consisted of the raw material and utility costs, and
the fixed-capital cost. The production cost of ethyl lactate from Process A was 767.74
THB/KJethyi 1actate, While that from Process B was 833.45 THB/KQetnyi lactate- It Should be
noted that Process A had higher annual production cost and capital cost than Process
B. The lower ethyl lactate production cost obtained from Process A was, therefore,

likely due to its higher production rate compared to the one given by Process B.
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