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The demand for and applications of stable isotopes in medicine, industry, and science in

the modern era has increased and expanded significantly. Especially, 18O-enriched water (>

90%) is used as a target in a cyclotron for the production of the p-emitting radioisotope 18F,

which is essential for PET (Positron Emission Tomography) pharmaceutical [ F]-labeled 2-

deoxyglucose (FDG) synthesis. Currently, 18O is produced by a cold distillation of NO (Nitric

Oxide) or a fractional distillation of water. These processes, however, are technically
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complicated and costly so as to limit the production of O. In this regard, it is essential to re-

use the used target water as much as possible since the 18O-enriched water is so expensive (~

$150/g). In order to recycle the used target water, it is necessary to purify the organic and
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inorganic impurities contaminated during the F-FDG production loop and to re-enrich the
18O isotope in the target water diluted during the purification process. For the development of

a compact target water O re-enrichment system, the 0 isotope separation characteristics of

MD (Membrane Distillation) were investigated. The O isotopic water permeation and

separation characteristics of a hydrophobic PTFE membrane using Air Gap MD and Vacuum

Enhanced MD were evaluated. Permeation fluxes were measured by weighing the collected

membrane-permeated water vapor. 0/ O of each water sample was analyzed by a Tunable

Diode Laser Absorption Spectroscopy (TDLAS). We observed the effects of the air in the

membrane pores and the temperature gradient applied to the membrane surfaces on the vapor

permeation flux and the oxygen isotope separation for the first time. For both AGMD and

VEMD, the permeation flux and the degree of 18O separation increased as the membrane

interfacial temperature gradient increased. Even though the oxygen isotope separation and the

permeation flux for the VEMD is slightly higher than the AGMD, the latter may be more

efficient from the system's operational point of view. For a continuous enrichment of the I8O

isotopic water, a 10 stage AGMD cascade system was designed and further information will

be presented at the conference.
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