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Membrane Distillation PTFE H,®0

Separation of H*®0 using Membrane Distillation of

PTFE Hydrophobic Membrane
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Abstract

In this research, the permeation and separation characteristics of the H,*®0 isotopic water with the hydrophobic
PTFE membrane using Air Gap Membrane Digtillation(AGMD) and Vacuum Enhanced Membrane
Digtillation(VEMD) were investigated. Permetation fluxes were measured by weighing the membrane-
permeated water and the isotopic concentrations of H,™O in the permeated water were analyzed by Diode Laser
Absorption Spectroscopy. Permeation fluxes of 50°C water for the hydrophobic PTFE membranes were 1.5 ~ 4.0
L/hr/m? for AGMD and 1.2 ~ 9.3 L/hr/m? for VEMD under the various heat exchange funnel temperaturesin the
permeation cell. Also, isotope separation coefficients for the hydrophobic PTFE membranes were 1.007 ~ 1.013
for AGMD and 1.01 ~ 1.014 for VEMD under the certain conditions. Based on these results, VEMD is assumed

to be more efficient for increasing the degree of oxygen isotope separation and the production rate than AGMD.
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Figure 2. SEM(Scanning Electron Microscope) photograph of hydrophobic PTFE membrane
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Fig. 3. Water vapor permeation properties of hydrophobic PTFE membrane. (a) Water flow rate dependent
permeation flux for AGMD at water temperature = 50°C and heat exchange funnel temperature = 45°C (b)
Water temperature dependent permeation flux for AGMD and VEMD at water flow rate = 160 mL/min and
heat exchange funnel temperature = 45°C (c) Heat exchange funnel temperature dependent permeation flux
for AGMD at water temperature = 50°C)
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Fig. 4. Absorption spectrum of H,'°0, H,''O, and H,™®0.
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Figure 5. Degree of oxygen isotope separation for hydrophobic PTFE membrane. (8) AGMD at water

temperature = 50°C under various heat exchange funnel temperatures = 45°C, 25°C, 20°C, and 15°C (b) VEMD

at water temperature = 50°C under various heat exchange funnel temperatures = 45°C and 20°C

Table 2. Comparison of O™ oxygen isotope separation coefficients for AGMD, VEMD, and Distillation(V PIE).

Chmielewski et. al.[4]
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5 1.0074 1.0102 1.0071
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