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McCabe-Thiele® &k

Erbest W. Thiele (1895-1993)
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Report 13 Design of distillation column K4

Supply ethanol-water mixture of 1 kmol/s in molar flow rate, 0.4 in ethanol molar
fraction, and 0.5 in vapor fraction into a distillation column of 9 stages. The feed is
supplied into 7t stage at 101.3 kPa. The operation is conducted at the top-to-bottom
flow-rate ratio of 1.

Q1. Calculate the molar fractions of the products (top and bottom) and show

McCabe-Thiele diagram.
I
Mole fractions (-) feed top bottom S
Water 0.600000 0.259645 0.940355 SR SN - B M
Ethanol 0.400000 0.740355 0.0596451 N o
~ Golumn_1
open COCO

1. Material selection

setting-property pakage-add-ChemSep-select-New-Components-find water-add-find ethanol-add-Properties-K-value DECEMA-
Activity coeffiient-VanLaar-Vapor pressure-Antoine-Enthalpy-ideal-Van Laar load-open-load-close ChemSep window-Do you want to
save..? YES-close Flowsheet configuration window

2. Design the separation process

Flowsheet-Insert unit operation-Separators ChemSep-Insert stream (feed)-Insert stream (distillate) top connect-Insert stream
(bottom)-

Edit stream 1-pressure 101.3 kPa-temperature 85 C-mole fraction water 0.6-flow 1 kmol/s-Phase fractions-molar phase vapor 0.5
Edit unit operation-New unit operation #stages 9-ChemSep Operation Feed stage 7-Specifications Column specs Reflux ratio=1
3. Solve and plot

Solve-Edit unit operation-Results McCabe Thiele
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