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Table 1. Results of structural design and operating conditions for the fully themally coupled
distillation column and conventional two-column systems. Tray numbers are counted from the top.

Name FTCDC Conventional
Prefractionator Main 1st 2nd
Structural
Number of trays 21 89 60 50
Feed/side product 8 38 30 25
Intedinking stages 9/77
Operating
Pressure (kg/cm’) 1.22 1.18 1.18 1.33
Feed (kmol/h) 801.8 801.8 674.8
Overhead (kmol/h) 127.2 127 488.8
Bottom (kmol/h) 185.78 674.8 186.0
Side (kmol/h) 488.8
Reflux (kmol/h) 290.8 1282 625.1 644.5
Vapor boilup (kmol/h) 603.8 1247 724.7 1049
Composition (mol frac.)
Feed 0.1584 / 0.6098 / 0.2318 0.1584 / 0.6098 / 0.2318
(benzene/toluene/m-xylene)
Product- benzene 0.9935 0.9900
- toluene 0.9902 0.9905
- m-xylene 0.9755 0.9813
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Table 2. Heat duty and exergy losses in the fully themally coupled distillation column and
conventional distillation systems.

FICDC Conventional
Prefractionaor Main 1st 2nd
Heat Duty (GJ/h)
Condenser duty 42.8 22.9 37.1
Reboiler duty 43.6 24.0 36.7
Exergy (GJ/h)
Feed 1.815 1.815
Products 2.135 0.090 1.972
Min. Work 0.320 0.247
Condenser 0.992 2.31 1.80 2.00
Reboiler 0.128 1.93 0.916 2.54
Column -0.518 1.25 -0.180 -1.56
Subtotal 0.602 5.49 2.536 2.98
Total 6.092 5.516
Thermal Efficiency (%) 4.99 4.29
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Figure 1. Schematic diagram ] ]
of a fully thermally coupled Figure 2. Column profile in a
distillation column for ternary conventional two-column system.
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Figure 3. Streams around a tray. Figure 4. Enthalpy Carnot factor diagram for

the main column in the fully thermally
coupled distillation column.
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