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Background 

The most commonly used solvents in the chemical industry e.g. DMF, DMSO etc. have various 

negative effects on the environment since they are not bio-degradable. Hence, there is a need to 

produce “green-solvents”. Ethyl Lactate is one of them. Other uses of Ethyl Lactate are: 

pharmaceutical preparations, food additive, fragrances etc. The purpose of this flowsheet is to 

produce Ethyl Lactate. 

 

Description of flowsheet 

A 9-stage Reactive Distillation column is used to carry out the reaction. Feeds of Lactic acid and 

Ethanol are given at the 2nd and the 6th stages respectively. The bottom product of the RD column is 

then distilled to obtain pure Ethyl Lactate. The recovered Ethanol is then recycled back in to the 

feed stream. 

Main reaction: 

Ethanol + Lactic Acid → Ethyl Lactate + Water 

The forward reaction factor is given by 

 

k1 = 13300 ∗ exp (−
30400 𝐽/𝑚𝑜𝑙

𝑅𝑇
) 

 

To use these values, we convert them to the available format. We use the equation 119. 

y = exp(a/t + b + c*t + d*t2 + e*ln(t))  

where a, b, c, d, e are constants and t is temperature. 

Hence, we have a = -30400/8.314 = -3656 J/mol 

 b = ln(13300) = 9.495  

c, d, e = 0 

 

 



 

Similarly, for the backward reaction factor we have: 

k-1 = 0.799 ∗ exp (−
7022.67 𝐽/𝑚𝑜𝑙

𝑅𝑇
) 

a =  -844.68 

b = -0.22439 

c, d, e = 0 

 

Results 

The final product stream S-05 approximately has a mole fraction of 0.9 Ethyl Lactate with other 

components consisting mostly of water. 
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