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Abstract — A lab-sized distillation experiment was conducted using small-size packings and a horizontal distillation
column. The 6.7 mm Raschig ring type packings of stainless steel and a 40 mm glass column were used, and five independent
electric heaters were installed in the axial direction to adjust the column inside temperature separately. The temperature
was continuously distributed along the column length to provide equivalent equilibrium to the temperature for the sep-
aration. From the experimental results, a larger HETP of the column than the vertical distillation column was obtained,
but it was found that the practical separation with proper processing capacity and separation efficiency was available.
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Fig. 1. Schematic diagram of experimental setup. A is low boiling-
point product, and B is high-boiling point product. The col-
umn inclines by 3 degrees, of which the left side is higher
than the right.
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Fig. 2. Schematic diagram of temperature controlled heating system.
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Fig. 3. Detailed description of a packing: (a) spread picture, (b) top
view, (¢) conceptual view. Units are in millimeters.
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Fig. 4. Temperatures of products measured inside the column.
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the column.
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Fig. 6. Temperatures of heat control system 4 and 5 measured out-
side the column.
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Table 1. Measured temperatures inside and outside the column
Run 1 Run2 Run3 Run4

Inside temperature (°C)
Light product 81.6 82.6 83.3 834
Heavy product 91.1 91.5 91.8 91.5

Column outside temperature (°C)

Section 1 71.8 70.0 72.8 72.5
Section 2 62.2 64.5 65.3 65.0
Section 3 60.0 62.2 62.2 62.2
Section 4 80.5 83.0 87.3 85.0
Section 5 123.8 123.5 124.0 123.5
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Fig. 7. Schematic diagram of a diabatic distillation column.
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Table 2. Experimental results of flow rates, composition and recovery
in products

Run 1 Run 2 Run 3 Run 4

Flow rate (mL/min)

Feed 16.4 16.6 21.4 223
Light product 8.3 10.2 11.2 10.1
Heavy product 8.1 6.4 10.2 12.2
Composition (mole fraction)

Feed (ethanol) 0.53 0.55 0.52 0.52
Light product (ethanol) 0.79 0.77 0.72 0.72
Heavy product (n-propanol) 0.73 0.73 0.74 0.72
Recovery (%)

Ethanol 822 93.8 79.0 68.4
n-Propanol 76.7 62.5 73.5 82.1
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