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Summary

The HSV in storage in MTF hasbeen mon toredduringFY98, and its
overpressurehasbeen sampled and analyzed. The HSV’s internalpressure
continues to rise slowly, and the overpressurestill analyzes as 100% 3He.
The titaniumtritidesample thatwas to be monitored annuallydeveloped a
leak duringisothermmeasurements,so isothermdatawill be presentedin
thenext report. However, it also had its pressuremonitored and
overpressureanalyzed, and it appearsto be showing 3Herelease.

Part 1. The Hydrogen Storage Vessel

The first loaded HSV, HSV-002, was loaded on April 3, 1996 and delivered
to the MTF where it was installedon a monitoring manifold. The HSV’S
temperatureandpressurehave been monitored since thattime. A plot of
the raw pressuredatais shown in Figure 1. In general a linear increase in
pressureis observed with time. While a pressureincrease is measurable,the
amountof gas representsmuch less than 1% of the total 3Heproduced by
decay inside the HSV. The overpressuresample was analyzed and contains
99.92% 3He,with some tracesof all threehydrogen isotopes detected
(which may well have been contaminantsoriginatingin the sample vessel.
walls).

The plot hastwo problem points indicated. The first is a period where no
monitoring was possible due to a thermocouple vacuum gauge failure during
lastyear’s overpressuresampling.Due to the samplingprocedure, the HSV had
to renminvalved off from the manifold while the TCVG was replaced.

The second problem point occurred when a steamoutage in building 232-H
produced condensation on HVAC ducts. Which thendripped into the
Baratronpressuresensor’s electronics unit. This has apparentlycaused both
an increase in noise level and a baseline shift. We are in the process of



replacing the Baratron,and if the subsequentdatacontinues the prior linear
trend,the spuriousdatawill be eliminatedfrom next year’s report.

The datashown, neglecting the lastperiod of apparentlyspurious data,fit a
straightline well. The fit parametersare: slope = .0162 (.0002), intercept=
12.1 (.08), R2= .9913 (implying a linearcorrelation coefficient of .995), F =
10,400, st. dev. of regression= .34.

Part 2. The Titanium Tritide Samples

Nine titaniumtritidesampleswere originally preparedwith varying tritium
and deuteriumloadings for long term storagebehavior studies. One s~ple
hasbeen used to collect pure tritiumisothermdataon an annualbasis.
Reexaminationof this sample was attemptedthis year, but has been
interruptedbecause of a leak. (The most likely point for this to occur is the
valve attacheddirectly to the sample.) The Ti-3 overpressurewas sampled
and analyzed and found to be 99.962% 3He,with no detectable hydrogen
isotopes. This correlateswell with the HSV analysis.

Unfortunately,the annualisothermacquisition hasbeen delayed because the
samplecell began leaking duringthe determination. We are in the process
of determiningif the sample can be recovered, or if anothersample will have
to be utilized instead. An annualisothermfor this year will be reported in
the next year’s report if possible

However, one significant observation on this sample has been made. The
overpressurefor Ti3 hasbegun to rise with time. This is shown in Figure 2.
Plotted are the availablepressuredatafrom the attachedsensor on the Ti-3
sample, andtwo points where the overpressurehasbeen calculated from the
grab samplingprocess. As can be seen, duringthe preceding year the
samplehasbegun to offgas. Calculatedpressureinside the cell atthe grab
samplingpoint of Sept. 8, 1998 was 234.2 torr. This representsabout 4.4$Z0
of the total 3Heproduced duringthe lastyear by tritiumdecay (which is a
typical value observed in otherhydride materials).

The cause of this release is unknown atthis time. Those other titanium
tritidesampleswith attachedpressuresensorsdo not show similarbehavior.
There are severalpossible explanationsfor the release. We could be
observing true3Hesaturationor sample alterationdue to the treatments
experienced in the experimentalstudies(such as decrepitationwhich would



radically increase the surface-to-volume ratio or alloying with the stainless
steel sample vessel),

Ti-3 is an accelerated aging sampledesigned to age approximatelytwice as
fast as the HSV. Upcoming studieswill hopefully shed more light on this
observation.



Figure 1. Uncorrected HSV-CI02 Cmerpressure

100 200 3Q12 4(70 500 500 700 800 $

Days Since Loading



Figure 2. Ti-3 Cell Pressure w-ith Time
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Figure 1. Uncorrected HSV-002 Overpressure
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Figure 2. Ti-3 Cell Pressure with Time
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