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Nifrogen Isotope Separation by Gas Phase Adsorption Technique
Masaki INOUE*, Takeo ASAGA*

Abstract

The authors previously reported that the preliminary experimental results of nitrogen isotope
separation phenomena by the gas phase adsorption technique in April 2000**. The objectives of
this work were to reconfirm the phenomena based on the mass balance data by using the improved
experimental appafatus and more accurate analytical technigues.

The nitrogen isotopes were separated during pressure swing adsorption process, where
ammonia as an adsorbate and sodium-A type zeolite as an adsorbent were combined with the
helium gas carrier. Gas flow rate, chemical composition, and nitrogen isotope ratio in feed, head,
tail lines were on-line monitored by flow meters and a mass spectrometer in order to obtain the
mass balance data. Also ammonia gas in each line was prepared to ammonium sulfate as the off-line
sample.

Nitrogen isotope ratio in the on-line morﬁtoring showed the obvious isotope separation, and,
in addition, "*N abundance values in the off-line sample, which were 0.3645 +0.0001% in
feed***, 3.86 £0.01% in head, 0.3351 £0.0001% in tail, proved that the phenomena was
reconfirmed within a reasonable uncertainty. Cut and recovery in the process were less than 1%
and about 3%, respectively. Because of the lack of the capability in chemical énalysis methods,
mass balance by nitrogen element weights could not be confirmed in this work.

* Nuclear Fuel Research Group, System Engineering Technology Division, Oarai Engineering Center
*% Masaki Inoue, Takeo Asaga, Jun Izumi, Mamoru Hatano,"Gas Phase Adsorption Technology for Nitrogen Isotope
Separation and Its Feasibility for Highly Enriched Nitrogen Gas Production”, INC TIN9400 2000-072 (2000)

~*** Natural abundance of N isotope=0.368atm%
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