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Fig. 1 Three-columns configuration in ethanol dehydration
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Fig. 2 Two-columns configuration in ethanol dehydration
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Fig. 4 Equilibrium compositions of the water-entrainer—ethanol system

H-of FFFH 7]-A FEP APAA 7 AP}kE HA L AL LSk
¢l NRTL, UNIQUACE HE& A &3to] 3]FAEAE gerHE 7HA a1 $ZEALE 59
At} ®3k concentrator, azeotower, decanter, stripper®! unitE process simulation 3}
Ethanol, IPA &H]Z ol A&ttt FHF7F3 42 Doherty Tl o ¢ 7}A &
AL At =, o] FolA two column three columnol] that &4 RALS 3P 3}t
o] A& Decanter® Y-E| concentrator® recycleAl 7] & A2 E two columns A& 38}
= A stripperE F7}3F three columnl AO &2 UiFo] FAHRALS =333t}

o
ki
ol
B

¥ 1. 3-columnel A Ethanol 34 XA} 243}

3-column 2-column
Entrainer
Benzene | Cyclohexane [n—-Pentane| DEE DIPE | Benzene | Cyclohexane | n-Pentane| DEE DIPE
Top Press.(kg/cm?) 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38
Theo. Trays. 25 25 25 25 25 25 25 25 25 25
Feed Tray 5 5 5 5 5 5 5 5 5 5
‘ 272.254 -
Entrainer(Kg-mol) |218.3242 | 224.3987 293.0769 | 301.4803 4 221.9438 | 189.9743 335.1697 | 323.2567 | 220.0280
Reboler &%(T) 89.6 904 103.6 90.2 90.1 89.6 90.3 89.6 89.5 90.6
Decnter 2=%(TC) 45 25 20 15 30 45 25 20 15 30
Reboler Duty 1 1578 | 52009 25773 | 33208 | 41210 | 40213 | 51267 43061 | 41841 | 3.8428
(MM=*KCAL/HR)
Decanter Duty -4.0710 -3.7156 -4.0216 | -2.4306 | -4.0038 | -3.9361 -5.3047 -3.6774 | -3.3574 | -3.8035
Entrainer 3] 5&(%)| 98.30 98.82 99.39 99.82 98.71 99.18 96.96 99.22 98.90 97.01
Ethanol Recovery(%)| 99.99 99.99 99.99 99.37 99.72 99.99 99.99 99.99 99.16 99.38
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¥ 2. 3-column, 2-columnolA IPA &4 XA} 23}

3-Column 2-Column
Entrainer
Benzene Cyclohexane Hexane Benzene Cyclohexane Hexane
Top Press.(kg/cm?) 1.4 1.4 14 1.4 1.4 1.4
Theo. Trays. 20 20 20 20 20 20
Feed Tray 2 2 2 2 2 2
Entrainer(Kg-mol) 204.1110 154.4913 135.6125 210.1941 154.3473 137.6078
Reboler 2%=(C) 90.6 90.5 90.5 90.6 90.5 90.6
Condenser +%(TC) 745 72.2 67.8 745 72.2 67.8
Reboler Dut;
eboter Dty 35727 25858 2.9620 36160 26551 3.9045

(MM*KCAL/HR)

Condenser Duty -3.5939 -2.6389 -2.9903 -3.6342 -2.7007 -3.9399
Entrainer 3|54 (%) 99.999% 99.278% 99.999% 96.824% 99.293% 90.609%
Ethanol Recovery (%) 99.99% 99.99% 99.99% 99.99% 99.99% 99.99%
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