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The Principle of Extractive Distillation
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Simulation: Extractive Distillation Column

Extractive Distillation Column
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Solvent Recovery Column

Simulation

Solvent Recovery Column

Waste Water
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: Concentrator

Simulation

Concentrator Column
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Feedstock & Product Specifications:

Feedstock Conditions

Stream Name Feed
Temperature (°C) 50
Pressure (kPa) 250

Total Molar Rate (kmol/hr) 99.83

Total Mass Rate (kg/hr) 3,000.00
Component Composition [wt%]
IPA 57.2
WATER 42.8

Product Specifications

Product Specifications Value

IPA Purity > 99.70 wt%

IPA Yield > 99%
Solvent Content in IPA Product < Tppm by weight
IPA Content in Waste Water < 500 ppm by weight




2-Columns Simulation:

Extractive Distillation Column Solvent Recovery Column



2-Columns Simulation:

Stream Number 1 2 6 7
Slizelny Mgl [ (|P/10§r;35ct) (W;soti -\l;\olgter) T?So?voe}r:%m
Temperature (°C) 20.00 45.00 55.25 160.00
Pressure (kPa) 250.00 103.00 16.00 42.95
Vapor Mole Fraction 0.00 0.00 0.00 0.00
Total Molar Rate kmol/hr 99.83 28.83 71.00 56.29
Total Mass Rate kg/hr 3,000.00 1,720.52 1,279.48 4,396.94
Comp. Flow Rate (kg/hr) kg/hr ka/hr kg/hr kg/hr
IPA 1,716.00 1,715.36 0.64 0.00
WATER 1,284.007" 5.16 1,278.84 0.44
DMSO O/{O 0.00 0.00 4,396.50
Comp. Composition (wt%) /Nt% wt% wt% wt%
IPA / 57.20 99.70 0.05 0.00
WATER /4280 | A 030 99.95 0.01
DMSO /o000 / 000 /000 99.99

IPA 3|8 99.96%, IPA =& 99.7wt%
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3-Columns Simulation:
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3-Columns Simulation:

Stream Number 2 5 6 9 10
SUCCUIE i G (IP,ZOIEr(-)rgEct) (W;s0t3e -{/(\)/gter) T?Solls\?et;(t))m
Temperature (°C) 66.20 45.00 45.00 45.00 160.00
Pressure (kPa) 250.00 105.00 103.00 26.94 42.94
Vapor Mole Fraction 0.00 0.00 0.00 0.00 0.00
Total Molar Rate kmol/hr 99.83 46.15 28.83 17.32 38.44
Total Mass Rate kg/hr 3,000.00 2,032.60 1,720.52 312.08 3,002.59
Comp. Flow Rate (kg/hr) kg/hr kg/hr kg/hr kg/hr kg/hr
IPA 1,716.00 1,715.52 1,715.36 0.16 0.00
WATER 1,284.00 317.09 A 516 311.92 0.30
DMSO 0.00 0.00 / 0.00 0.00 3,002.29
Comp. Composition (wt%) wt% wt% / wt% wt% wt%
IPA 57.20 84.45/ 99.70 0.05 0.00
WATER 42.80 1560 4030 9995 001
DMSO 0.00 /0.00 / 0.00 O.&O 99.99
\

IPA 2|58 99.96%
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Comparison between 2-columns & 2-columns
Configurations:

Items Two-columns Three-columns

Condenser duty at TO1 - 0.6470x10° keal/hr

Condenser duty of T02 0.9654x108 kcal/hr 0.9655x108 kcal/hr

Condenser duty of TO3 2.1851x1068 kcal/hr 0.5362x1068 kcal/hr

Total 3.1505x106 kcal/hr | 2.1487x10°6 kcal/hr

Reboiler duty of TO1

0.6562x106 kcal/hr

Reboiler duty of T02

1.3302x108 kcal/hr

1.1668x108 kcal/hr

Reboiler duty of TO3

2.0853x106 kcal/hr

0.4887x1068 kcal/hr

Total

3.4155x10°6 kcal/hr

2.3117x108 kcal/hr

Solvent circulation rate 4,396 Kg/hr 2,997 Kg/hr
Cooling water consumption 394 Ton/hr 269 Ton/hr
Steam consumption 6,976 Kg/hr 4,721 Kg/hr
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Conclusion:
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