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Separation and enrichment of hydrogen isotopes with uranium hydride
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This work is concerned with fundamental data necessary to establish the feasibility for
separation and enrichment of hydrogen isotopes with use of uranium hydride. The equilibrium
pressure of decomposition has been measured for UH; UD; and equimolar mixture of both
hydrides, UH; sD;.5, in the temperature range of 230~430°C. The decomposition pressure of
UD; is higher than that of UH, by a factor of about 2 at 400°C and that of UH, ;D5 has
intermediate decomposition pressures. The heat and entropy of formation obtained by the
second-law treatment of the decomposition pressures are as follows: —29.9 keal/mol, —42.8 e.u.
for UHs, —28.4 kecal/mol, —41.0e.u. for UH; D15, and —31.5 kcal/mol, —46.8e.u. for UDs.
The values of heat of formation obtained for UHy and UD; are in good agreement with values
from calorimetric studies by B.M. Abraham and H. E. Flotow.

Mole fractions of deuterium in the gas phase and the solid phase are determined when
the uranium mixed hydride is in equilibrium with the gas mixture, As far as the whole
system contains more than 1095 of deuterium, protium is found to be enriched in the solid
phase and deuterium enriched in the gas phase, The separation factor defined by
([DYHDAIDI/[HDs is around 1.3 irrespective of the temperature or pressure of the equilibrium
reaction. It is much favorable to enrichment that the value of separation factor does not
decrease until more than 8025 of the hydride will be decomposed, because enriched gas amount-
ing 70~809; of the feed can be intreduced into the upper unit.

Separation factor has also been measured with a simple cascade consisting of 4 units.
The average of values for six enrichment processes is 1.33 well agreeing with the value
ohtained with the single stage.

In conclusion, separation and/or enrichment of hydrogen isotopes with uranium hydride
is much promising, though experiments in larger scale should be required for the establish-
ment of the feasibility of this process.
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