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ABSTRACT
Thiv versatlle apparatus provides a quick, acen- pump.  All components, except the furnae. ae
riate and Inexpenstive dotermivation of iluslon locateod oatslbde the hot=cell, Fig, | 14 . ploto-
gauos Kr and Xe In (readlated nuelenr fuels. praph of the hot=cel) lostallatlon,
Samples are heated to 2000°¢ In a vieuum farndee
under control Led temperature-timne conditlonn and The spuarts=tube furnace, ahown in Fip, °
the releaned Kroand S arve dvoamtceally and Inte- features, Lyoa amall fncereal volume of 250 om',
RUally measurced by a quadrapole mans gpect romes- Jooan upper aperat lay, tempereature of 000" e (ap
ter, o 0% for Tmilted portodad, 1o maxdmam
heat tng, rate ot 00/ min, 4, o vertieal orlen-
INTRODICT LOY tatlon tor gravity torrodwe tlon ol camples throagh
vacuum Tocka, 9 ot inuow ey madatafned vacaum
Meaurement ot the quantdtled of tiaeiiog ot DX 107" Tore (bLand cambit tonY, o, high
R Keoand Xeoretaloed fo freadiated, vxpert - wamp e thronghpat rate, Jo aceeptanee of ntaet
ment al Faar Brosader Reactor (FRRO) taela [y eaien wnl powder camplea havtag vobumes ap 1o 4, -'m',
tial to vatabliahfag thetr teradbat lon atabi by, ad L toral recavery ol heated o camp e,

Fa vew, the meamarveiment technbgue haa been malnly
bl Ao bt fon tooa cloqaemd avatem with adided
amonnt ot enn fehed Eeoand Xe (YEr oand ! )
nitvagen aweep frappluy of the gaaea onoa v
gond e chaveoa] abvaoabent | heat oy of the trap 1o
teleane Che avien chromatographtc colomng,
collectbon at the aeparatad Kyoand Seoand thet,
mesinnroment hy e apeet rome g, Fhi- gl

nique, abthough Wbghly o veliable b espenafee,
The cppove stan alesen thed ' o thit, vapet hay heen
dever bopeal to porovbde 0 Vawer o mea oarement
Feoab o v bgoe by porovbdess o dlviam e me o eme nl
af the Faooowad Xe e lbewoed ool ot ol balihe
temporatwate el thme ottt 1o et e avimiess
Phe gwan aetent ion propest lese ol the Taed, Lhe
appayatua b Tocated s the Wing 9 o ol
Factbhvy G the Cliemtat vy aned Mol bay gy ol 1l
T at the Losc Alamoes Hactonal Tabor itaones, A
patatype al this apparatser has Taven e oo Thasd

mvvionn vy
DL L ToN o APEPARATI

Mofor compuoment s e Ty a0 v am Torn v
With vinanm Ton ke Por gttt tion and vomeval
of aamplea s oo Hehe Internai Tonal Mol Yol
Ml apebe e pectroimeror o Lo Dy teal
Papat pwent Con ot Lo 10 L7000 mtnbe oot e

darta avequtatt ton and mae apec gy meter cont ool
nuabem, o Datat pal taaaper gy Eime oy

et b ot e e Do e bondie E o o ater . an Py 1o oveaall v o ol dnamte s bon gae
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‘ . Flge Vo Vacuum syutom achemntic, .
L. |
IR 20 Hot=col ] dnatalled, faductton heated P ‘nealed by confinat meral gashot flanges,  Une of
furnace, ' KE Flanpen proyed very aueeoianful with reqapect Lo

quart s tube g oaealml ad

The furnace Ivoa Mhemlong, Ve fam
hoth emds ro water scooled

atalnlean wtool Clangen by conteal O-ring anlw,

wcane of cperarion and fntegrlty ol weals Moad
KE Flangen uned are afze K 16 (1 9=cm-dbam) .,
The elampa et to o aeal the KF Flanges woroe modi-
flod ta keep the clampn In the alened ponttton

A dlxc-twa RoFy cotl (0, 8% emalam copper tubing) wilpg muale wive apringa. Thin alwplifled thel

I wound arownd the tube ot wibd Teagth,  The G wie hy requlviog only o afngle mandpalator ead

nace dn aly cooled, rather than water coolod, Yor inntallatlon,

wa that vadltoactive materbal 0 ool Cranportol

otutde of the enll fu cane of n Turnace raptare, Two high flow, b fntered aiadolecr ateel

An tntesnal oo em dbam qoants tabe alifolds the Filtora (o the hilgh vacoum [nen prevent Drana -

awtes tube tom thermal vadiat ton and metal vapor wrt ot twlloact tve payeieles From the Poc ool

deponit fon, Il futeanal tabe thermal by cnp (aee Flyg. Do Theao THlera are wator coolal 1o

tactia the lower Puarnaes flange. The Tarpwe con contatu volatlhle ftaalon proaducea other than Ea

necta ta the uaderapole meec apecCrometenr wigh ad X,

o m of 4,0 eo-dtam vacaum plplay an ahown in

L ALl componentt are mide o (ow out ganalng

milrrlal,  Mont Furpace componead o vibenam

Ave? e, Lo b e odbam tababar cantalom piplnyg ave tvpe W04 atatoleas aieels  ALL hilgh -

caitcthle wlhth o timpgatey T o located at the vactum piping (1 vakeable ar 2800,

bty et oy, he crucible with aample Ia

dropoedd furo and onr ol the Tarnace apen accaat oy A DEgteal Egatpment Coyporat fon D011/

the vacunm Tock valven, minfeomputer avatom coatiols the quadoanpole maan

apectromitor, acquleen oo Hne gan velmeio Jdatag,
The vacuum Tockan e 400 v bt ter Ly valyen and dltaplava reantias Thity veal tlhne ayatem hat
aonaled o the upper aned Tower tinaee Flagpes by a coentral proceaor with a AR mewmocy, a0 duat

0ot The vacaum tacka e aequent £l 1y puamped

RE O havd dtak Qi lve avatom vapahle ol ataring

hy he vaewsim ayatom ahown o Flg, V0 EF qat b J.A X 10" worda, a fanr 12 blE AD LD R analoyg to
Albcomiedt P langsa thavhobd Hevaene) ne sl ol dipttal convertar fon peads hedpht acqgufattfong o
vacitin connes Clonn oncept waennm piptog ext ol LY bt AA VL F /A crnvnvter and DROTL A T/ Ay

toothe ot coll,  Faternal vaomum commes o b

tet bave to contaol the quidhivpale mma spe-ctin

metor, 4 VE 100 tevmbnnl, & FW 111 programmab e



clock for event tlming and a 1DS=460 liic ~Inter.
The on-line software has a timed task-swapp!:
routine Inwhich data acquisition and rass
spectrometer control are interrupt dr.ven. Da::
reduction, storage and display are cencurrant
with data acquisition and maws apectromater con-
trol.

OPERATION OF APPARATUS

Apparatus operates in a seqaentlal and eyiile
manner, The general sequence L

a. Load a vungsten-tantalum rruclble, contalnlng
the sample to be analyzed, Llato the upper
vacuum lock.

b. Pump-down vacuum locks to - 5 X 100 Tore,

¢ Trandalfer the cruefble to the furnace by open=
Ing and then elosing upper vacuum lock valwve,

do Program heat sample and measnure release of
Kroand Xe,  Diuplaz and ntore analveleal ro-
qaultn,

v, Elect croedble From Tarnace after couelaa bon
ol samp le hoat g by opendtog amd then elowiny
lower vacuoum ok valve,

Te Vent vacuum Dacka to atmoupherte presaape on
ey Neoawd e covngye anateeod aamp le,

e Repeat procylose scoavting at o atep ) 1o
next oamp e,

The rhme peaqutred to pump sdown caconom Tocl o
TX I pleally 10 I minntes, At

VX Ty endng the vaeagum Jocl to the T e

doea ot dga b o feant by altect farmaee prescane,

DANTA RECORDENG AHD TRENTMENT

Ml me e apec Crometey b prograamed to oo
Al s e re b paten of Faooanel X e
waaad 1y a1 T tntervaly the wanal Footone
", YYea, e, ", MU
voamd e,
aper bpemwetor eoantomat feally adjoted by the

Fhe galn ol the mae.

poale e otrwan e o gl max mmme e it vy
Py ey oo peak Bedght oo ement o Masd

e rate e 10w ey et ey thee e poneae
apeeadl ol the ten detes toy clectromem, RYREIR

completion of a scan, thue dynamic release rates
in Torr-L/S unlts and rhe integrated volumes in
STP liter units are computed and printed for eachk
gas isotope. At the completion of an analvsis,
values for the total volume and the isotopic com
position for Kr and Xe are printed in tabular
form. A plot of the releasc rate for each Lso-
tope versud time and/or temperature alse i{s pro-
duced.

INSTRUMENT CALIBRATLOY

Flow scpaltivity lactors are cstablishoed by
MNowlng redearch grade natural Kr and Xe lnto the
mass spectrometer through a molecular leak., Sta-
bLlity of the sensltivity [actors typleally s
less than 5.0% over 48 T operation,

AI'PLICATIONS
o
Total Kr and Xe volames of 1,0 X 10" om
have been measured with ahout 372 relatlive velia-
bllley. This provides adequate seanltivity and
reltabhli ity to determine 10T retalned Kroand Xe
In a I=p aample off FAR mlzed aeanfam=plutonium
uxlde tuel having 17 burnap. The uneervtaluey (o
the measurement ol {sotople compos Tl my, baed
on teata with natueal Keoand Xe {5 aboue 07
for the major otopen,

STUMMARY

This ffealon goad mviirement apparatng pro.
vidior o quitek, avenrate and toexpesadve eger -
miaat ton both ol total and dvoamic Eroand Xe e
L trom nuelear bael camples heated muler
ot enl Ted temperatme thme conditbons, Tl oh
tadned dbata 4 ecsviential to et an b E-dvine e
Pvvadbatdon atab b boes ot expey feent ol W0 Tae s,
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