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EXPERIMENT # 1
Effect of Tritium on Viton-A, Buna-n and EDI'M
Elastomers at 1, 40 and 400 Torr During Valve
Cycling

ABSTRACT

Two O-ring valve seals each of Viton-A, Buna-N,
and EDPM were exposed ta 1, 40, or 400 torr of tritium
while being cycled open and closed approximalely
TESOO times i 192 days.  EDPM s the least
susceptible to damage from the tritium.  Both Buna-N
and Viton-A showed deterioration following the first
cycling at 400 torr

INTRODUCTION

This work was initinted 1o establish the possibility
ol using g soft elastomer in FIER (International Ther-
monuclear Experimental Reacton) applications, Ulsed in
this application, the sealing material is :ullicip;{lwl 1o he
i trtinme at pressures incthe rage of 1x10™ o o
many years  Aceelerted tests over aringe of higher
pressures were used in this stidy in order to extrapolate
e tesults to the Tow pressure range,

FXPERIMENTAL

Frrhteen clastomer O g vibve seals are stididl
o determne: tnom compatibadity uider ligh ise con
ditrons Tor T davs Three sets ol six test valves, L
Beled AT by Loae nsed Fach vildve is opened atd
osed e tetmm VIO mmes donmge T days then tested
tor deaboaee oo the salve seat This procedute 1o
poated P times Donme ovchig, set ) contuned
i at bt swhisle cors S and b oontsn i o
tort e 0oy e pectivels s Valves nol shosonom the
Peemre v Lae the diibernt valve <o dunmg e o hine
Al gl e

PN pr b a1 oan

P1O-2 Torr Pressure Triansducer
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U Bed Pallivhiam Bed ased to stote, supply and

Puamp ntmm,

Fre 1 Simplined diaeram ol test valve arrangement
tar the eb tamer test

Al volumes v ooctted soath the test salves e cal
thrated sonthat pee e chanescan be gsed o Gailealate
Leabe vt A pall dm bedons wsed e the sonree ot
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[THERI 1 ore e e e deet

el v b b s vt bk e



under 1x10™ §TP-ce/sce which is the specified limit,
Tritium is added to the system in aliquots for & [inal
leak check and 1o replace the hydrogen adsorbed on the
system surfaces.  After the valves are cycled for 11
days in the respective pressures, the tritiuin pressure is
cqualized in each valve set at approximately 140 torr,
Leak rates are determined by closing all valves and
evacuating the calibrated manifold beyond the valves in
Fig. 1. Once the manifold is isolated from the vacuum,
the pressure change in the manifold volume is used to
calculate the leak rate of a test valve. Once this mea-
surement is made, the test valve is opened and the p-
sure is noted to establish an accurate back-pressure be-
hind the valve, ‘The volume is again evacuated and the
subsequent pressure rise is used to detenmine the leak
rate through the next test valve. “This procedure is used
for the remaining valves,  As a0 resull, some of the
valves at the end of the test cycle experience i pressure
ol 140 1orr for up 10 30 hours, although not during the
cycling operadions.  Elastomer placement , shown in
Table 1, was stagpered in each line to avoid its position
cifecting the nterpretation of the results

Table |
Elastomer placement in each hine

Pressurg Yalve Postions
-I-””_ “A" unu u( wy ul)n ||I.-'n "l"‘
| \Y 13 B \Y% || D
40 1] | Y 1) I \Y%
400 I \Y 1 I \Y 1)
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B = Duna-n
I =DM
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l)’ oy - e

e Photeaaph ot by e ot e g
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A Buna-N D
(o]
4E-3 [ | Viton-A C
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9 sl P EDPM B
E 4 EDPM E
E 2E-3
P
R4
ot
WOIE-3
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Fig. 3. Leak ne vas days of ritium exposure duiing
40 Tou series.

RESULTS

Figure 2 shows a photopraph ol the three differemt
materials alter the st Bunaen tailed most dramatical-
ly. The chastomer is dull, band, britde and flavencd. No
large picee of the clastomer conld be removed intact,
Viton-A is intennedite in belavior. A few picees
could be exticted from the valve. The surlace of this
material is also that and doll. EDPM shows the best
compatibifity wub tntiom - Althouyh the smface of the
cliastomer show s datiness, at can e removed intact,

Figie U shows leak nates trom the 40 torr set ol
vitlves as o buncton of tune attes il exposure Fhis
time is sonewhar lonpeer than the e duong: which the
material wis i acal contaet wath intimm Bonan
clemly responds poorty te i, the Vilon: A sliphily
better, and the T DPM s bear A leak iates became
Larpe, vabves o e end of the e Tost saignihicanl
Do prossure M back preaaie s saee cotrected o
L3O tonn to comperirate Torla. pres e Joss

Fipare b dop Bead nate o g fanehon o tine
alter el expooure tor B veat the three ditterent
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® Buna-N 400 torr C corrected | Buna-N 40 torr A corrected
® Buna-N 40 torr D corrected A Buna-N 400 torr F corrected
< Buna-N 1 torr E corrected » Buna-N 1 torr B corrected
1E-1
®
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Fig. 4. Leak rate vs.days from fivst tritium exposure for Buna-n.
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Butiy noae oanated o st ap o0 b osear e 10 o b

fote Ly vgnddy  Oonantitine Ikt fove et
been obtuned for Vi A ot TDENY Hoseven, e

is no question that of the three materlals, EDPM
sustains the least diunage from tritium exposure. A
comparison between this work and thiat of Wylie ct.
al{2) shows that [requent eycling decreases the lifetime
of an clastomer seal when in contact with trithum.,

EXPERIMENT #2
Tests of u Portable Water Removal Unit
Deslgned o Reduce Stuck Emidsslons

ARNTRACT

Uhing commercialls  avadlable naterials,  the
Triium Systens Test Assembly CPSTA)Y designed and
built i Portable Water Removal (PWR) Unit to seduce
utia oxide cincaous dunmg glovebox breaches. The
PAVR removes 5o of adl it amd saves between
O 7t 35 ot of witin ovide from being: sticked
dunme eachiot o Tive et

INTRODUCTION
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and the stack (see Fig. 6) during window removal oper-
ations, A more versatile and sophisticated system for
tritivin work is in use at Sandia Livenmnore[3|

EXPERIMENTAL

The system shown in Figure 6 is placed between a
glovebox and the stack. ‘The molecular sieve is con-
tained between two bamriers. The top barrier is a screen
similar to that used on a screen door and keeps the sicve
in the holder if the unit is tipped. The bottom frit is
S5pum, 40pum or 100um pore size fritted steel and keeps
tritiated dust from cntering the blower and ducts. Be-
cause of the large flow resistance, this trit is a major
factor in restricting airflow.  Any number of straight
segments filied with sieve can be added.  Temperature
of the sicve is monitored as well as air flow.  Gas iy
sampled for tritium concentrition before and afier the
sicve, ‘This gas is retumed o the P'WR,

Disposal of the sieve has not created a problem be-
cause the tritiated sieve is poured into solid-wisie
disposal barrels. ‘These barrels contain tritinted plumb-
ing and other large parts so that the sieve occupies the
void spaces after the barrel is “lilled” thus creating no
additional waste barmrels,

When a glovebox breach is plinned, @ moistue
source is placed in the glovebox the night before the
PWR is used, ‘This exchanpes HTO adsorbed on the
glovebox walls with H,0.

The PWR is connected to the plovebox through g
glove port while a window or second glove-poit open-
ing supplies room air,
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Fig. 7. "I'rittum input and output of the PWR.
One Curie was collecred in run 3.

ing supplies room air. Tritium concentration al the
infet and outlet of the PWR during a typical run is
shown in
Fig. 7. One curie of tritium wis collected in the sieve
during this run,

The following information is recorded:  tritium
concentration entering the PWR, tritinm concentration
leaving the PWR, flow rate ol the gas stream in the
PAWR, total quantity of gas through the PWR, and time
of the reading. “Yemperature of the sieve container is
used as o guide toindicate when the sieve nay be near
saturanion,  Breakthiouph wis not observed  during
these tests, Table 2 shows that the PWR s very effec-
tive in reducing rinm cmission— Additional studies
ate needed o determime the oplimun gas flow rate and
the ettectiveness ol catalyuc-palladium: coited sieve to
converU T o 1,0 wathin the PWR |4
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EXPERIMENT #3
Performance of Hydrogen /Oxygen Recombination
Catalysts in the P'resence of Tritium and 81

ABNTRACT

A sceries of tests are done to determine whether the
presence of S changes the ability of palladinm and
platinum to catalyze the 'T'5-0, reaction to form 150
No deterioration of the catalytic activity is observed.”

INTRODUCTION

Tokamak Fusion ‘Test Reactor (FEFER) reguires wi-
formation about the effect of SFq, an clectrical insulki-
tor, on the catalytic behavior of Prand Pdina T, envi.
ronment. ‘This information is necessary for the accident
analysis in the Safety Analysis Report for TR, This
sty is done using an apparatus supplicd 0 TNTA by
TIFTR.

EXPERIMENTAL
Fipuwe 8 shows o simplified schemitic of the SE,

svatern, The gases (SE L dry air and 'T5) e mised.
4.
prebeated, amd passed through the catalys bed, ' on

Aumina at 350°1 (177°C) or SOOI (2607, or 1t on
alumina at 95071 (S10°C) are used as catalysts. Al
150 resulling from the reaction is collected in a water
bubbler. Unreacted T, passes through the bubbler and
is converled o 150 in an oxidized-copper fumace at
750°F (399°C). ‘Ihe '1'2() formed in the Cu fumace is
collected in a second bubbler, Remaining gas is re-
tumed to the mixing volume.  An ion chamber with a
sinall circuliting pump is attached to the mixing vol-
ume and vused to monitor tritium concentrittion in the
gas, Gas circulation is continued for 30 minutes after
the titium level has dropped below Y% of the original
value, Hydrogen is then flushed through the system to
remove any adsorbed tritium. An additionai step is re-
quired when the palladiume catalyst is used. Because
the alumina substrate tends 10 absorh water, the Pd cal-
alyst is heated to 750°F. To drive any tritiated water
into the bubbler.

Prior to every mun, dry air is passed through the
system while only the Copper bed is heated, Onee the
Cu is fully oxidized, the catialyst is tested at each of the
(emiperatuges using o mixture of dry air and tnitium,
This testis followed by a similar study using améaure
of dry air, tritium and Sl-'(). Fach gas sample contined |
approximately one curie of tritinm, and about 45 Ci/m®
in the total gas sample. All experiments are done using
asingle sample of each catalyst.

The bubblers are filled with i measored amount of
cthylene glycol or water. After gas is circulated for 10-
15 minutes, ligquid samples are removed for scintillation
analysis, Dilution is based on weight rather than vol-
umie measurement in order to redu e crror,
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RESULTS

Effectiveness of the catalyst is detennined by di-
viding the tritium concentration in the first bubbler by
the sum of the tritium concentrations in the first and
second bubblers. The results are tabulated in Table 3.
‘The two runs on Pd at 350°F show adequate repeatabili-

ty for the supplied system. Sehce of Sk ap-
pears to have no effg catalytic 2twvily of U‘L\C
catalysts. ro 8& cCorve

{3

(4]

M. Muntz, Lawrence Livermore National |.ab-
oralory system description in Nuclear Waste
News, Aug, 1993 More information available
from M. Minz at (510)-422-8394

Personad Communication A. Nobile

7ad
Table 3

lifficiency of 'l'2—02 reaction

with and without SI¢ present
Maerial Temperawre % L{ficiency o

F — A5 _Ln+ S (ppm)
Pallidium 350 097.8,97.2  99.0 (35 ppm)
Palladium 500 96.9 96.5 (35 ppm)
Platinum 150 98.7,98.5 *
Platinum SO0 98.1 *
Phtinum 950 OR.S 98.2 (35 ppm)
97.5 (100 ppm)
*Runs were determined to have less priority by T17TR
and were preempled.
CONCLUSIONS
The presence of SE appears 10 have no effect on the
catalytic activity of these catalysts,
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