Contract No:

This document was prepared in conjunction with work accomplished under
Contract No. DE-AC09-08SR22470 with the U.S. Department of Energy (DOE)
Office of Environmental Management (EM).

Disclaimer:

This work was prepared under an agreement with and funded by the U.S.
Government. Neither the U. S. Government or its employees, nor any of its
contractors, subcontractors or their employees, makes any express or implied:

1) warranty or assumes any legal liability for the accuracy, completeness, or
for the use or results of such use of any information, product, or process
disclosed; or

2 ) representation that such use or results of such use would not infringe
privately owned rights; or

3) endorsement or recommendation of any specifically identified commercial
product, process, or service.

Any views and opinions of authors expressed in this work do not necessarily
state or reflect those of the United States Government, or its contractors, or
subcontractors.



f i Savannah River
NUCLEAR SOLUTIONS

FLUOR o NEWPORT NEWS NUCLEAR~® HONEYWELL

HYDRIDE BED ISOTOPIC EXCHANGE Q)T E SRNL

P. J. Foster!, Z. J. Trotter', S. A. Schaufler", J. L. Clark', J. E. Klein? S h
'Savannah River Nuclear Solutions: Aiken, SC 29808, paul.foster@srs.gov SAVANNAH RIVER TRITIUM ENTERPRISE
2Savannah River National Laboratory: Aiken, SC 29808

DPERATED BY SAVANNAH RIVER NUCLEAR SCLUTIDNS

Summary
A hydride bed, was isotopically exchanged to recover tritium. Development and implementation of a new heating method led to recovery of significant additional
tritium.

« Heating of the bed promotes increased exchange between deuterium and tritium

Introduction Methodology
LaNi, ,5Al, .5 can be used as a hydride storage material. Over time, as tritium Twelve exchange cycles were performed.
stored on the beds decays, its byproduct, helium-3, accumulates. In addition,
helium-3 in-growth traps a portion of the hydrogen (the heel) ['23],

Cycle Type Status
Prior to replacement, beds can be isotopically exchanged to recover tritium. 1-6 Traditional tSlgdr?;flcanlt trmﬁm heel reIT(a:nst, additional
Isotopic exchange involves repeatedly absorbing protium or deuterium into raditional eéxchanges unlikely to remove.

the LaNi, ,:Al, 75 and desorbing hydrogen isotopes from the bed !, 7.8 Heated Tritium removal increases relative to previous
traditional cycles.

© Loss of © 9-12 Cycled Tritium removal efficiency further increases.
Cooling
LELLS

Heated Exchanges - bed heated within a confined volume following
absorption to encourage exchange between deuterium and tritium.

~ g Cycled Exchanges - bed cycled between 80°C and 120°C 10 times to drive

gas between bed and integral loss-of-cooling tanks. Takes advantage of
the preferential absorption of lighter isotopes at temperatures above 80°C

Figure 1. Depiction of isotopic exchange major components 5],
Results
Following traditional, heated, and cycling exchanges at elevated temperatures, at Cycle 12, heel reduced to approximately 1% of original. Tritium remaining on
the bed during the final 4 cycles appears to follow a theoretical reduction assuming perfect mixing of the absorption gas with the heel gas.
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Figure 2. Ratio of Tritium remaining, tritium removed and projected path as a function of Figure 3. Ratio of Tritium remaining and tritium removed as a function of traditional cycling
traditional cycles (1-6) (1-6) — see Fig 1. — heated cycles (7-8), and cycles performed between 80°C and 120°C (9-
12)
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