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Development of Small Distillation Column for Performance Evaluation of Distillation Column
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Abstract — A lab scale distillation experiment is conducted with small size packing used in lab scale multi-tray dis-
tillation equipment for the performance evaluation of distillation system. A sufficient surface are yielded with 6.7 mm
cylindrical packings made of stainless steel, and a good liquid holdup and residence time are resulted. The comparison
between the theoretical tray from the HYSYS and the experimental distillation outcome indicates that a 7 cm HETP
from 27 cm packing height and a 8 cm HETP from 45 c¢cm packing height are obtained. Comparing with the 8 cm HETP
of commercial structured packing shows a similar experimental results obtained here. The 7 cm HETP is available with
a complete insulation, and the importance of the insulation is proved. The results of this study indicates that a practical
distillation column used in field can be tested in lab.
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Fig. 1. A schematic diagram of experimental setup.
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Fig. 2. Detailed description of packing. (a) conceptual view, (b) top
view, (c) spread picture. Units are in millimeters.
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Table 1. Packing characteristic

Item Value

Void fraction (%) 90.9

Apparent surface area (m>/m°) 1120

Specific weight (kg/m®) 358.3

Static liquid holdup (kg/m?) 71.6

Dynamic liquid holdup (kg/m®) 43.8

Dynamic residence time (min/m) 1.79

Fig. 3. A microscopic picture of packing.
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Table 2. Experimental results of a packed column distillation

MeOH (mole%)

Overhead
63.2
66.1
65.6
63.8
67.9
70.0
67.2
64.7
97.2
98.2
96.9

Packing
height (cm)
27

Exp. No.
Bottom

28.2

26.9

24.5
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Table 3. Computation result of methanol-ethanol distillation with
pseudo-total reflux

Tray No. MeOH EiOd
1 0.9985 0.0015
2 0.9973 0.0027
3 0.9951 0.0049
4 0.9912 0.0088
5 0.9842 0.0158
6 09717 0.0283
7 0.9499 0.0501
8 09133 0.0867
9 0.8549 0.1451
10 0.7689 0.2311
1 0.6554 0.3446
12 0.5249 04751
13 0.3948 0.6052
14 0.2810 0.7190
15 0.1918 0.8082
16 0.1272 0.8728
—
Overhead
Product
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4 Condenser
Feed Duty
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Duty
=
Bottom
Distillation Product
Collum

Fig. 4. A process diagram in HYSYS simulation.
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