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ABSTRACT : Fractionation and hydrodealkylation (HDA) units, subparts of BTX plant, were thermodynamically
analyzed using the notion of exergy. Exergy values were calculated as the sum of physical and chemical
exergies due to the existence of chemical reactions. The analysis was based on the simulation results with
the aid of real operating data. Driving and material exergy losses were separately defined and quantified.
Locations and the reason of major exergy losses were identified and improvement strategies were suggested.
It was noted that the exergy analysis could provide a sound base for adopting the concept of industrial
ecology and developing loss prevention schemes.
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Figure 1. Schematic diagram of BTX plant.
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Figure 2. Schematic diagram of fractionation and HDA units.
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Table 1. Specifications on major devices of fractionation and HDA units

clay benzene  toluene xylene solvent HDA stabilizer
tower column  column column column reactor
number of tray 78 70 47 35 85
feed tray 48, 1 48, 1 26, 1 30, 1 15, 1
side tray 5 10, 11, 12
pressure (kg/cm’-g) 11.2 36125 3"3435 0.1~1 0.51~0.78 fgézg 8.1~8.5
5 64.1 171.6 153 176.2 567
temperature (C) 160 138 208.3 1947 1943 627 158 ~209
main feed
flowrate (kmol/hr) 300 300 108 21 40 2576 90
recycled feed
flowrate (kmol/hr) 405 162 33 48 57
top flowrate
(kmol/hr) 405 249 51 68 60
bottom flowrate
(kmol/hr) 300 108 21 3 5 2560 87
side flowrate 001 192 15

(kmaol/hr)
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Figure 3. Distribution of Driving Exergy Losses.
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and HDA units.
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H molar enthalpy (J/mole)
R universal gas constant (8.314 J/mol/K)
S molar entropy (J/mole/K)
T temperature (K)
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