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Study of solvent effects of ethyl lactate for azeotropic mixture methanol + dimethyl carbonate
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Abstract: This work is a study of solvent effect of ethyl lactate as an entrainer for a separation of azeotropic
mixture.Vapor-liquid equilibria(\VVLE) for three binary mixtures methanol + DMC, methanol + ethyl lactate, and DMC + ethyl
lactate were measured at pressures of (40.00 to 101.3) kPa using an ebulliometer. The experimental VLE data of the two
binary mixtures were correlated by the Wilson and NRTL models.The NRTL model was also used to predict the VLE
behaviors of ternary system methanol + dimethyl carbonate + ethyl lactate using the binary parameters of the constituent
binary systems determined from the experimental VLE data. As a result, the azeotropic point of disappeared at x;=0.120 mole

fraction at 101.3 kPa by addition of ethyl lactate.
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Figure 1. Schematic diagram of experimental
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Table 1 Deviation between experimental and calculated
boiling point temperatures for three binary systems

Wilson NRTL
UT[Kl  WThedK]  ATK] ATl K]
methanol(1) + DMC(2) 0.08 0.18 0.08 0.18
methanol(1) + ethyl lactate(2) 0.65 232 0.65 231
DMC(1) + ethyl lactate(2) 0.54 1.08 0.44 0.90
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Figure 2. Experimental and correlated results of
vapor-liquid equilibria for the DMC (1) + ethyl lactate(2)
system at 40.00-101.3 kPa by NRTL equation
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Figure 3. Predicted results of ternary system methanol (1)

+ DMC (2) + ethyl lactate (3) system at 101.3 kPa

6.0 —%4=0.000
—%3=0.050
—X3=0.120
400 :X3=0.300
s
= \

08002 02 08 08 Lo
x," [mole fraction]

Figure 4. Predicted results of ternary system methanol (1)
+ DMC (2) + ethyl lactate (3) system at 101.3 kPa
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