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Concentration of 2-Ethyl Hexanol Using an Energy-Efficient Distillation Column
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Abstract : The concentration process of 2-ethyl hexanol used for the intermediate material in the production of
plasticizer is examined for the energy conservation of energy-efficient distillation system instead of the
conventional two column system through numerical simulation. Some 41 % of energy conservation is expected
from the proposed system, and its conservation principle is explained with column profiles. In addition, not only
the operating cost but also investment cost can be reduced for the additional benefit of the column application
when the thermally coupled distillation is implemented.

Keywords : Distillation design, 2-Ethyl hexanol process, Thermally-coupled distillation, Energy-efficient

distillation, Ternary distillation
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Table 1. Flow rates of feed and products in the conventional
distillation column (kmol/h)

First column Second column

Feed Overhead Bottom Overhead Bottom
H;O 13.76 13.76 0.00 0.00 0.00
-Butanol 0.49 0.49 0.00 0.00 0.00
1-Butanol 231 2.31 0.00 0.00 0.00
2-Et Hexanal 0.84 0.84 0.01 0.01 0.00
2-Et Hexanol 179.95  141.33 38.61 30.71 7.90
1-Hexadecanol 0.30 0.00 0.30 0.00 0.30
Total 197.64  158.72 38.92 30.72 8.20
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Figure 1. Process diagram of the conventional distillation
system.
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Figure 2. Process diagram of the thermally-coupled
distillation system.
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Table 2. Structural and operational information of the proposed distillation column and the conventional

distillation systems

Fully thermally coupled distillation

Conventional distillation system

Name column
Prefract. Main First column Second column

Structural
Number of tray 10 22 16 16
Feed/side product 6 11 8 5
Interlinking stage 4, 15
Operating
Feed (kmol/h) 197.64 197.64 38.92
Top pressure (kPa) 98.26 98.07 98.26 98.07
Bottom temperature (C) 1734 174.6 173.6 174.8
Reflux (kmol/h) 31.02 130.00 2.00
Vapor boilup (kmol/h) 221.60
Overhead (kmol/h) 158.72 158.72 30.72
Side (kmol/h) 30.72
Bottom (kmol/h) 8.20 38.92 8.20
Heat duty (GJ/h) 11.59 17.92 1.70

Table 3. Flow rates of feed and products in the proposed
distillation column. (kmeol/h)

Feed Overhead Side Bottom
HO 13.76 13.76 0.00 0.00
7-Butanol 049 0.49 0.00 0.00
1-Butanol 2.31 2.30 0.01 0.00
2-Et Hexanal 0.84 0.75 0.09 0.00
2-Et Hexanol 179.95 141.43 30.61 7.90
1-Hexadecanol 0.30 0.00 0.00 0.30
Total 197.64 158.72 30.72 8.20
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Figure 3. Residue curves of a typical ternary system.
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Figure 4. Column profiles for the proposed system.
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Figure 5. Column profiles for the conventional system.
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