Extractive Distillation Process for Separation of Ethyl Formate-
Ethanol -Water Mixture

Abstract:

Extractive distillation process for separation of Ethyl formate (ETFO)-Ethanol-Water mixture
with Ethylene glycol (EG) as the extractive solvent was investigated. Two columns are used, at
the top of the first column high purity products i.e., Ethyl formate and ethanol could be obtained,
and at the bottom of the recovery column ethylene glycol could be completely recycled back to
the feed.

Introduction:

A certain pharmaceutical industry leads to an intermediate ETFO-ethanol-water mixture. Both
ETFO-water and ethanol-water form minimum boiling point azeotropes. Therefore simple
distillation cannot be used to separate them out. There are no studies available for the separation
of this mixture hence, extractive distillation is chosen and steady state simulations carried out.
Extractive distillation is used for the separation of this mixture to yield high purity ETFO,
ethanol and for total recovery of EG (extractive solvent). The requirement of the process is that
the content of water should not be more than 1 wt % in distillate of Column-1 giving high purity
ETFO-ethanol mixture and pure EG is obtained at the bottom of Column-Il. Later, ETFO-
ethanol mixture can be separated by simple distillation.

The solvent alters the relative volatility of the azeotropic mixture, thus ethanol and ethyl formate
can be gathered in the top and the mixture of solvent and water in the base which is then fed to
the recovery column in order to recycle the solvent.

Flowsheet Description:

In Figure-1 column-1 is extractive column and column-II is recovery column for the solvent. The
azeotropic mixture of ethyl formate-ethanol-water is fed into column-I, the top product of
column-I are ethyl formate and ethanol. The bottom product of column-1 is the recovery stream
which is fed to column-I1 where top product is 99 wt % water and 99 wt % ethylene glycol.
Ethylene glycol is then recycled back to the feed stream after cooling and adding make-up of
solvent. Make-up accounts for loss of solvent in distillates of column-I and column-11I.

Fresh feed flow rate is kept at 1000kg/hr containing 0.53, 0.37 and 0.1 of ethyl formate, ethanol
and water by mass fraction respectively at 30°C. The pressure of both columns is maintained at
1.01325x10° Pa.



Results:

Master Property Table
Object BwihEG | 3Bwthwater | CookdRecyce EGIn EG Makeup | ETFO Ethand Feed |Recoverystmam | Recyclesteam
Temperature 186.273 59,358 T8 T8 k] 63.9183 b 162.856 186.273 |C
Fressurz 101325 1.01325 1.01325 1.01325 1.01325 1.01325 1.01325 1.01325 101325 | bar
Mass Flow 1116.26 247451 1116.26 1116.26 0.00018 375.255 1000 1141 1116.26 | ky/h
Mass Fraction (Moture) [ Ethyl foma= ZUEZIEAT | 44TERGEDE | 1.6A1EEE-1 1.66156E-13 0 0543448 053 GT0BBBER | ZA0EMEAT
Mass Fraction (Moture) | Ethendl TESE2E09 000443872 | 1.28845E-10 1.38845E-10 0 0378am4 037 | GTEMTEDS | TBO%GIES
Mass Fraction (Motur) | Wazr 0.00025045 0555457 | 0.000230433 | 0.000230452 0 0.0772786 0.1 0.021873%6 000023045
Mass Fraction (Moture) [ Ethylene ghool 05371 | Z473ZIE-ND 0551 0.555T 3.09258E-09 0 0578023 0.5%M
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