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Abstract — The depropanizing, debutanizing and deisobutanizing fractionation steps of processing natural gas liquids
were improved through studying complex distillation arrangements, including the double dividing wall column arrange-
ment (DDWC), the sequence including a dividing wall column (DWC) and a bottom DWC (BDWC), and the sequence
including a DWC and a BDWC with top vapor recompression heat pump. These arrangements offer benefits by decreas-
ing reboiler and condenser power consumption. Reducing the number of columns and their diameters can potentially
reduce construction costs. The result also showed that operating cost could be reduced most significantly through novel
combinations of internal and external heat integration: bottom dividing wall columns employing a top vapor recompres-
sion heat pump.
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Fig. 1. The ternary systems of direct sequence, indirect sequence, prefractionator arrangement, and the Petlyuk system.
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Fig. 2. Simplified flow sheet illustrating the separation train of three
conventional columns.



Table 1. Feed mixture conditions

Feed Conditions
Component Mass flow (kg/hr) Liqg. Vol. Fractions (%)
Methane 0.00 0.00
Ethane 4736.72 3.18
Propane 82944.01 39.09
i-Butane 26781.79 11.38
n-Butane 57177.26 2341
i-Pentane 20651.89 7.91
n-Pentane 14610.02 5.54
n-Hexane 17566.46 6.33
n-Heptane 9088.96 3.16
Temperature (°C) 111.6
Pressure (bar) 31.47

Table 2. Column hydraulics, energy performance, and product speci-
fications of the conventional column sequence

Depropanizer ~ Debutanizer Deisobutanizer
Number of trays 34 40 92
Tray type Sieve Sieve Sieve
Column diameter (m) 4.9 3.6 4.5
Number of flow paths 1 1 1
Tray spacing (mm) 609.6 609.6 609.6
Max flooding (%) 83.51 84.22 84.48
Condenser duty (MW) 26.03 17.90 2293
Reboiler duty (MW) 21.54 10.48 23.80

Purity (Liq. Vol. Fractions %)

Cs 90.14
iCy 97.00
nC, 95.00
Cs, 99.06
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Fig. 3. Simplified flow sheet illustrating the DWC and BDWC arrange-
ment.
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Fig. 4. Simplified flow sheet illustrating the DWC and BDWC with
top vapor recompression heat pump arrangement.
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