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Abstract—Ethanol dehydration of azeotropic mixture was performed by using diffusion distillation apparatus
consisting of a wetted-wall column with two concentric tubes. Ethanol-water mixtures evaporated below the
boiling point was separated during the diffusion through the gap filled with an inert gas. As the temperature
difference between evaporation part and condensation part was increased, the total flux increased but the
selectivity decreased. The effect of the annular width on the selectivity was not significant but the total
flux was decreased with decreases in the annular width. Inert gas has an effect on the diffusivity of evaporated
Zas components. The total flux in case of helium as inert gas was larger than that in case of air but the
selectivity in case of using helium was lower.
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Fig. 3. Schematic diagram of experimental apparatus.
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Table 1. Experimental conditions

Feed flow rate(ml/min) 72
Pressure(atm) 1
Evaporation side temperature(T ) 30, 40, 50, 60, 67
Annular width(mm) 3.65, 5.35, 6.95
Cooling water temperature(C ) 15
Inert gas flow rate at 25C (ml/min) 458
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Fig. 4. Separation effect of binary ethanol-water mixture
by diffusion distillation near azeotropic point.
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Fig. 5. Separation effect by diffusion distillation.
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Fig. 6. Measured and calculated selectivity versus ethanol
mole fraction at azeotropic point.
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Table 2. Diffusion coefficients at 0°C

Di3(cm?/sec) Das(cm?/sec) D33/Dy3
Air 0.10585 0.21577 203845
Helium 0.36558 0.71916 1.96715
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: diffusivities in the binary pair i-j [cm?/sec]
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: selectivity [-]

: annulus width [mm]

: temperature[ K]
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SR}

1 :ethanol

2  :water

3  :air or helium

AZ :at azeotropic point
b :boiling point

i : inner
LM : logarithmic mean
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