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Fig.2 Compositions of feed and
products in an existing ethanol
dehydration process.

Fig.1 Ternary equilibrium diagram of
ethanol/benzene/water system.
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Fig.3 A process diagram of the
proposed ethanol dehydration
process.
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Fig.5 Composition profile in the
proposed thermally coupled
distillation process.
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Fig.4 Compositions of feed and
products in the proposed ethanol
dehydration process.

Table 1. Design results of the proposed ethanol dehydration process.

Cy C Cs
(Structural)
Number of trays 15 35 30
Feed/ Side product 17 2
Interlinking 2, 23
(Operating)
Pressure [KPal 101.3 101.3 101.3
Top temp.[T] 78.3 63.32 63.02
Bottom temp.[C] 82.09 98.58 78.15
Reflux [kmol/h] 100 90 82.7
Feed [kmol/h] 318 182
Overhead [kmol/h] 0.01 72.45
Bottom [kmol/h] 258.0 55.39
Side [kmol/h] 107.0 54.15
Composition (m.f.) ethanol / benzene / water ethanol / benzene / water ethanol / benzene / water
Reflux 0.7337 0.0174 0.2489 0.3577 0.5385 0.1038 0.2080 0.6939 0.0098
Feed 0.1895 0.0000 0.8105 0.4939 0.3514 0.1547
Overhead 0.2986 0.5344 0.1670 0.1538 0.8428 0.0034
Bottom 0.0051 0.0000 0.9949 0.9900 0.0000 0.0100
Side 0.7281 0.0112 0.2607 0.4414 0.0532 0.5054
Reboiler Duty[GJ/h] 8.45 3.82
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