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Abstract: We measured the permeation characteristics of water with the hydrophobic PTFE membranes dependent on
water temperature to confirm the separation of oxygen isotopes using Air Gap Membrane Distillation (AGMD) and Vacuum
Enhanced Membrane Distillation (VEMD). Isotopic concentrations of H.'°0 and H.'®*O of the permeated water vapor were
measured by Diode Laser Absorption Spectroscopy. Concentrations of the heavy oxygen isotopes in the permeated water
vapor were decreased. Isotope separation coefficients for the hydrophobic PTFE membranes were 1.004~1.01 depending on
the experimental conditions. We observed the effects of air in membrane pores on the oxygen isotope separation. Isotope
separation coefficients for the hydrophobic PTFE membranes without air in pores are higher than those for the membrane
with air in pores.

Keywords: isotope separation, oxygen isotopes, hydrophobic membrane, air gap membrane distillation, and vacuum
enhanced membrane distillation
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Table 1. Oxygen Isotope Separation Coefficients g«
Without Air in Membrane Pores (VEMD) and g¢p With
Air in Membrane Pores (AGMD)

Separation Coefficients HDO/H,O H,''O/H,"°OH,"*0/H,'°0

a (without air in pores) 1.0274 1.0274 1.0541
ap (with air in pores) 1.0167 1.0167 1.0323
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Fig. 1. Schematic diagram of permeation cell system for
oxygen isotope separation.
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