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Abstract

Direct contact heat exchange (DCHE) method has been employed to investigate the separation of
ethanol from dilute aqueous solutions. Bubbles at high temperature were dispersed into a continuous
liquid phase, generating temperature gradient in air-liquid interface, which causes heat and mass trans-
fer accordingly. The experiments were performed in the ranges of jet regime air flow. The air-water
stripping coefficient increased 5~10 and 1~15 times as temperature and air flow rate increased,
respectively. The recovery ratio based on the initial ethanol concentration reached into 80% at the
air flow rate of 84.88 m/min. The initial ethanol concentration showed little effect on the strippping

coefficient and the recovery ratio.
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Fig. 1. Direct contact heat exchange apparatus for
ethanol stripping

A. Air Compressor

B. Flow Meter

C. Gas Heater

D. Temperature Controller

E. Stripping Chamber
F. Condenser
G. Separator
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Table 1. Reynolds numbers of pure water and pure
ethanol as a function of air flow rate

Flow rate Pure water Pure ethanol
(m/min) Nze N
28.29 14119 9266
56.58 28236 18531
84.88 42356 27798
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©37} 4] C(t) : concentration of ethanol in liquid phase
(mol/L)
Cv(t) : concentration of ethanol in air phase
which leaves air-liquid interface (mol/L)
V(t) : volumn of liquid phase (L)

v: air flow rate (m/min)
S:  cross sectional area of stripping chamber
(m®)
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Fig. 2. Air-water stripping coefficient as a function of
time at air flow rate of 56.58 (m/min) and at various
initial concentrations of (a) 0.85 (mol/L), (b) 4.96
(mol/L), (¢) 9.22 (mol/L)
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Fig. 3. Air-water stripping coefficient measured at 90
min as a function of temperature at initial concentration
of 0.85 (mol/L)
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Fig. 4. Ethanol recovery ratio as a function of tempera-
ture and air flow rate at initial concentration of 0.85
(mol/L)
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