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Jupan Atoinic Buerpy Researclhi Instijute

EXPERIMENT # 1
Lffect of Tritlum on Vijon-A, Buna-n and EDP’M
llastomiers al 1, 40 and 400 ‘T'orr During Valve
Cycling

ABSTRACT

Twi O-ring villve seals cach of Viton-A, Buni-N,
aml EDPM were exposed to 1, 40, or 400 torr of tritimm
while being cycled open wnd viosell approximately
TESOO times im0 192 days.  EDPM s the least
susceptible to thkmage 'moan the tritinm. Both Buna-N
and Viton-A showal deteriortion following the first
cycling at 400w |

INTRODUCTION

This work was initioted to establish the possibility
ol using o solt elastomer in FEER (hitermational Ther-
monnelear Experimental Reicton) applicitions. Used in
this applicviition, the seabing watevial s :nllivipqlul i ue
it at pressaves i the vge of Ixi0° o oy
nEmy years  Accelerited tests over o rimge o igher
Prossimes swere ised i this stady in arder to ¢xtiipolite
the vesults t the fow pressare range,

FENPERIMENTAL

Frghteen clastomer O e valve seals e stinlieid
Bedetenimme o companiality nnder high use am
dimons T PRV akivs Thiee sets i sixe test valves, 1a
Beledk N T b b st Lach valve s opened il
Closest i i THm sames davmge TE days then tested
ton dealoaey acveee the calve sent This paocedune s oe
peoobed LV s Dbt ovc by, set 1ol i
W b b whabe e and YV oomtnn i o da
at ol o e peciivels Valves ol sl e
Cerone ke B dhitkernt vats e obaodini the s iy
Al et e

T Mo o ataa vy 1

P1 U2 Tarr Pressiee Transdnee

P2 O-10 Ton Pvessuire Trimsituce

13 O-100 Ton Pressive | rimsdiees

1N 01000 Toay Pressire Trmsdiee

TA-U Test Valves

IvEited Paltodunm Bed ssed to store, supply aiid

PHbp i,

Fre b Nimpliliesd sdiapam b test valve immgdiment
b the eby e el

Al s olimes v wiates] sath the test valves me cal
e sothiant peeome chapy v b s tcalenbae
ol ko A poltotnnn bed s waad o dthe svmiee ol
seenn donme e piosces s ol ol iann wn the
ol valoe Te bec teatimet cacoadie e e oo neves
Sy b b e b e b avcrpes e i
o e et e D tan e cvpenine il s dvane with
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uder 1107 §TP-cefsee which is the specitfienl limit,
Tritimn is added 1o the system in alignots for o linal
leak check and to replice the hydrogen adsorbed ot the
system surfaces.  Alter the valves are cycled fur 11
iliys in the respective pressures, the tritiuth pressire is
equalized in cach valve set at appraximately 140 toir,
Lenk rates are determined by closing all valves and
evacuting the calibrated inanifold beyond the vilves i
Fig. 1. Once the manifold is isolated from the vacuutn,
the pressure chiange in the manifold voluime is used to
calenlaie the leak rate of a test valve, Ouice this mea-
suremneiit is tnade, the test valve is opened aud the p-
sire is noterl 1o establish an aceuriate back-pressure be-
hind the valve, ‘The volinne is apain cvicuated and the
sithspgacnt pressire rise is userl to leteninine the leak
rate throngh the next test valve. “This proceiinre is used
tor the remining valves,  As 4 resalt, se ot the
villves at the el of the test eyele experience n pressire
ol 140 torr Tor up to 30 honrs, althongh not daring the
rycling pperstions. Elastoner placemient | shown in
Table 1, was stagpered ineach line to avaid its position
ciieeting the interpictation of the results

Table |

Elastoiner placeiment i il e

Pressure Yalve Positivus

-I-“”, ..An -."n u( ay ul )n ul'-'ll lll"l
1 vV B VvV B
J0 1] I- \Y §] I \Y

400 | AR S | SRS DN U ||

V = Vitan-A
I = Buaen
1. = FII'M

40 Torr Series
Buna-N Viton-A 1'DEPM
"A” "G ot

s

l)’ u - "
14 \\

v |'|)'l|""l.||'||"| B FRLETTT WA S TR SRS PO

S5E-3
o Buna-N A
A Buna-N D
(o]
4E-3 n Viton-A C
¢ ) Viton-A F A
B -3 > 2 EDPM B
E 4« EDPM E
E
o
oL
«
18]
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0 50 100
DAYS FROM FIRST
TRITIUNM EXPOSURLE,

150 200

Fig. 3. Leuk vne vs days of tiitimn expasire dusing
40 Ton series. .
RESUL'TS

Figare 2 shows o phatopraph ol the thaee alifferent
neierials alter the st Buna-n tiiled wost ilramatleal-
ly. 'The clastamnes s dull, hind, britile i Mattewnl, No
lurge picce of the ehistomier conld he vemoved ntact,
Vitau-A s inteniedhate i behiavion, - A Tew picces
canhl be extiacted trom the valve, The sielare vl this
material is abso tat and dult, EDPM shows the best
compatibility wily tituin - Althongh the s face of the
chastany show s duliness i can e acemoved infact,

Figine 4 shows Teak tates how the S0 torr st ol
virlves s o of timke atter untial exposire This
tisne is sonewhab lonper than the e divmp which the
niterial o win ekl contact with it Boiian
clemy aespomd poctly e, e Viton A slightly
bener, stud the THEM a5 Bet A Beab vites became
Tarpe, valves o He emd ol tee s et sippibieant
bach presame M hach piecnie s ste aaneetnl o
Ty tcomeneabe k. pie e hes

Fipme b B deal pabe oo tanetiom ot tine
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® Buna-N 400 torr C correcied | | Buna-N 40 lorr A correcied
® Buna-N 40 1orr D correcied A Buna-N 400 torr F correclied
< Buna-N 1 lorr E corrected » Buna-N 1 lorr B corrected
1E-1
[ ]
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m
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Fig. 4. Leak rate vs.days from first trilium exposure for Buna-n.
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CONCLI'STONNS

1
B v onted o leap o bovear b e e
fore budmp vapudly  Ouanbtalive bt e have el

been abtamesd o Ve N va FDIPN o er, Then

is w0 guestion that o the three materlals, EDPM
sustains the feast dimmage frotn Iritivn exposure. A
comparising between this work and thit of Wylle ot
ul. (21 shows that Fraguent eycling decreuses (e lfetime
of an clistomer seal when in contact with tritlum,

EXPERIMENT #2
Tests of u Partuble Water Removal Unlt
Designed to Reduer Sturk Fanlsslons

AUNTRACT

Ui combmercialhy avitlable  waterinls,  the
Tritimn Systems Test Asscibly UISTA)Y designed tud
built o Portable Water Remowal (IWR) Uit to genliee
it onide e s dinng glavebox bieaches. “The
PAWR temoves St ol all it sl saves hetween
O 7 and V5 e ol it ovide o being: stneked
e vl i e e s

INTRODUCTION

NEESTA v nlivehon cessay Foaeinove i plove
Toos comdoss ey atoam oo cibaiaie c linonder b heey
Al Phetie vl e ol i v e o g i
Pob Nt deviee s ebie I ciissiors 1
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and the stack (see Fig, 6) during window remaval oper-
ations, A more versatile and sophisticated systew for
tritiuin wirk is in use at Sandia Livernmare)3i

EXPERIMENTAL

‘The systemn showa in Figure 6 is placed betweei
ghwebox and the stack. ‘The moleculir sieve is coi-
tained belween 1wo bamriers. ‘The top barrier is @ sereen
similar o that used pn a sereen door aml keeps the sicve
in the holder if the wnit is tipped. ‘The bottom frit is
S5um, 40pum or 100pum pore size fritted sjeel and keeps
triliaicd dus! from cutering the bibvwer and ducts. Be-
causc of the large flow resistace, this Irit is a najor
factor in restricling airflow.  Any nmnber of straight
scgmenls filled with sieve c¢an be added.  ‘Temperature
of thie sicve is mouilored o well as air Tow.  Gas is
sampled for fritimn concentratiom before and after the
sicve, This gas is retnmed a the I"WR,

Dispasal of the sieve has not ervated a problens be-
cinise the tritinted sieve s pored into solid-wiaste
disposal harrels. ‘Thiese barrels contiin tritinteid phanb-
ing and nther Large parts so hat the sikve ocenpies the
voill spaices atter thie basvel is “lilled™ thas creating no
additivnal waste barrels,

When a glovebox Dreach is phimned, a woistine
sonree is plical in the glovebnx the uight before the
PWR is used, This exclimges 11O adsorbed on the
glovebox walls with 11,0,

The PWR is connectyd to the plovebox thirongh
glove port while a window or second glovie-pait open-
ing sapplies room air,

Glove Ba

)
.

Fortable Verrilation [y
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S .40 0 100 HMpron
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Anethomel ¢
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Fig. 7. “Tritimn inpnt and output of the PWR.
e Curic was callecied i 3.

g supplies roon wr. Tritimm coneentration at the
mlet and ontlet of the PAWR during o typiciul run is
shawin in
Fig. 7. One curie ot tritinm wits collected in the sieve
during this rum,

The fTollowing information is recorded: tritiuin
concentration entering the PWR, tritimn concentiidion
feaving the PWR, low rite ot the gas stresun in the
PWR, totial quantity ot gas throngh the PWR, il time
of the reading. Yemperature of the sieve container is
nsed s puinthe to dwdicate when the sieve iy be near
sabuation.  Breakthmongh wis siot obsesverl during
these tests, ‘Tuble 2 shows thit the PWR s very effec-
tive i reducing i cission Additional studies
e needed to deternimme the optimmm gias 1Tow rate aud
the ettectivimess ab vatyvine-patbadinin coated sieve to
coavert Ty to 1,0 i the PWR
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EXPERIMENT #3
Performance of Hydrogen /Oxygen Recombinallon
Catalysts In the Presence of Tritium and SI;,

ALNTRACT

A series pf tests are donie to detenine whether e
presenee SI*( clumiges lhc :lhilily ol palladinm and
plistiniim to catalyze the reaction to o 1,0
No deterioration of the L-ll.l?yllt activity is abserveil.”

INTRODUCTION

Tokinak Fusion Test Reactor (FFFTR) veypnives w-
formation abont the effect of SFq, an clectrical insak-
tor, on the catilytic behavior of Ptand Pdin a1,y cuvi
romment, 'This information is necessary for the accident
aulysis i the Satety Analysis Repont Tor THPR. This
stidy s done nsing an apparatis sapplicd ta INTA hy
TIFIR.

alimning at 350°F (1777°CY pr SO0 (2604C), or 1"t on
alimning at 950°F (S10°C) are usell as catitlysts. Al
150 resulting from the reaction is collected in i water
bubbler. Unreacted Ty passes tirongh the babbler aml
is converted o T,0 in an oxidized-copper furnace at
7S0°F (399°C). “The T50 fonned in the Cu funiace is
colleeted in a second bubbler.  Remiining pas is re-
timed o the mixing volume. Anion clinnber with o
siall cirenlating pump is attached to the mixing vol-
wiie and vsed i monitor trtini concentration in the
gas, Gas circulation is eontinued 1or 30 wiinutes atter
the titivm level has dropped below 9% of the original
vitlie, Hydrogen is then flushed tirmngh the system to
reniove any adsorbed tritiune An alditionai step s re-
qoired when the paltadimn catalyst is nsed. Becmise
the abmning substrate tends to absorh water, the 18 cat-
alyst is heated th 75071 "To drive auy tritiated wister
into the bubbler.

Prior to every nu, ey air is passed throngh the
system while only the Copper bed is heated. Ouee the
Cuis Tully vxitlized, the catalyst is tested at each o the
tewmpersiires using o owixtiwee of dey airomel o,
This test is Tollowed by a similar stidy using awé- e
af ey air, tritinn and SE 0 Each gas saiple cont nnul ,
approxinitely mie curie uI tritinn, s abont S Ciam'!
i the thotal gas smuple. All experiments ane done nsing
a single sample of each catalyst.

The bubblers are filleil with o wicasured imonnt ot
cthylene glycol or witer. Aller pis is cirenlited toc 10-
15 minntes, liguith smuples are removedd for scintillation

EXPERIMENTAL amalysis,  Diltion is based on weight rather thim v ol-
HIC ICisuremient in ovder toredn ¢ errar,
Figme 8 shows o simplitial schematic of the SI,
svstenin, The gases (S o dry it aml 'I'-,) e mined.
prcheated, and passed llnulqu the cati |Iv\l bed. o
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RESULTS (31

Liffectiveness of the catalyst is dejermined by di-
viding the tritium concentraiion in the firs| bubbicr by
the suin of the trilium concentrations in 1lie firs! and
second bubblers. The results are tabulaled in Table 3. (4]
‘The two runs on Pd at 350°F show adequate repeatabili-

M. Mitz, Lawrence Livermore Nationat 1.b-
oratory system description in Nuclear Wasie
News, Aug, 1993 More information available
from M. Mintz at (510)-422-8394

Personid Communication A, Nobile

1y for the supplicd sysicm. Sehce of S‘l' ap-
pears th have no cffeg catalylic avmvity pf U'w.
citalysts. ro 8& cCorvées 7e

Table 3
lifficiency of 20, reaction
with and without 815 present

.|lu1 1 Temperature % Lfficiency
E T, Ly SE oo

Palladiim 350 7.8.97.2  9V.0(3S pp)
Palladium 500 96.) 96.5 (35 ppw)

Pratinuim 35() 98.7,98.5 *

Mlatinam S00 8.1 *
Plitinim 950 OR.5 8.2 (35 ppin)

97.5 (100 ppw)

*Runs were dletemiined to have less priority by 11°TR
innd were preempted.

CONCLUSIONS
The presence of SE, appears to have no cftect i the
citalytie activity of these cailysts,
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