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RESULTS OF lRn-fuMmmRMmTsoN ~ ELECIROLYSLS CELIS AND

P~fUhI DfFFUSERS FOR APPLICATION TO FUS1ON REACTOR FUEL CLEANUP

sYsl-EMs*

R-V. CmrlmI d K.E Binuing

Tririum Scieme MU! Takrolqy Oroop

MarmidI ~ M Tafm&tgy Divicion

hAlMlo6NuiauJ IAboWxY

In, Alma, NM 87343

S. KW, H. Yc@ticlL cd Y. Nm-uw

Tritiurn Engixning IA-

JqMII Atan.ic hqy Rcwxch brititut.c

~t of ThmrmckrnkaJ Futi Raurch

Tcr&ai-m~ H-ken, Japan

Alwmd: Tntium mm u he Tritium syitcrru Test—.
AWrntdy have &lIKmsm@d dul CaamiC ekuolwti CMI mui

@hdiurn af]oy diffUWll dCVCkI@ in hPSJI UC pmsibk

Compmltl fcw I fl14km rcxm fuel clamp syMarl. Oodl

compxberm have & cuaasfully _ wirh Uitium for

over a year. A fdtue of dw ftnt elecmdyti cell wu mut

likely the mdl of ao Ovmoltage al * cenmk. A @k

cimuit WM developd m e~ this rnde 0( faihuz. The

pfd~diurn tiUUl LUb ahibkd HZ dE@stioa of riw-

ctmnicd popniet us ruuk of ck build up of helhmn tim

tie oitiumckay. ti 450days of _ with oitium,

however the efkca WCE M significant emugh 10 affccl lk

a-rnMKa New Mc&ls of k Mum d ekcuolytls cell,@
povjdi,ng highm flOw mta W a rnae tddum ccqmtibk

daigm arc cunwnlly being mud with uidum.

Introduction

T& exprknenu dmcrlbd hr Ibis pper arc prfamd

U* thn ccmdnulng collaborative ~ Imtwm L& U. S.

~~ of E- and M Japn Atomic -y Rmearch

I.niLitutc (! AEIU), &ginning in 198’4. Early rmdu of the

expcrirnenu are &acdbc In Ref. 1 ad 2. This ppm pemu

the mulm obllincd since Lhou p~ m Lhe CerurJc

Ekcuolysis Cell (CEC) ad p~l~um-~1~ ~fl~r ex@-

rnenu llww IWO compwnm am baing IMCd ~ p~ible

ekrn.cms of a Fuel (3xnup cyckm (KU) fof n mltium. bumdng

fumlon rasclml -flw8’e Compxlcnls wlme flnl mted with

hyclrqcp d ckuwdum m L& japsn Atondc Eneqy Rewarch

hwt.ituw (JAJW). All rndum te-tt htve ban corduld at Lhe

Trit.ium Systems TULI AsMmbly (TWA).

EkctrolyoII Coil

~ CEC U- 1 solid Odrk CCfUlliC Cktily@ which In

nor affecud by uldum’. TIK CEC dccompsot trkistaJ wawr

intivapor~. Tlwourput dIJwcell lsti Owmofhy@

#an isaqmt fm tioxy~, wlIh trndl unourm of watQ, hid

●Wcwk NJ- by the OMm of PLilcm -#y, IJS Pepm.

mnld~, ud tJw Japan Atic -y R-uch

kIdN@.

a waste ctresm of oxygen & of hydro@n it-. Tbe cell

hM the KIvm@ea of elimkcing M L& high bidum invcn-

URy rucemary h liquid Cktrolysk cells and the racfiaticm

da.rna~ m cds wh.h a solid ~ly~ebld~

lnitiLI C’EC tmra wiltr eitium w-em pmfcmwdrm two

Single-tub Sysuml. Tk rira[ cd ftild (the camllic rub

CT-ACM) titex 8pfxoxi.muely five montlu ofmmticm wir.h

tritited vatzx A - icknticd singk-ruk CIX w Uwn

instdkd mul rested. II vu qxrltd Nlcmlfully fm Onc yc.u.

T&n a da cf tua to induce ftilum were parfcu-mcd. WkrI

dl.ii cell Wu di tsssambkd k CUfMliC tub WSJ fOdrK! m tUV@

failed A sa.md CEC rrdel, caltainlng rrn tub, is now

inm.fled u 13TA UXI being IESmd WILII rntium. lMs cell has

vxuum @c& imulafim ad it &igncd 10 hndle a higher

flow mm of Ilitiatd Wucr.

Pdlsciium Diffuter

The diffuwr C4xruinl prO@eLuy muld-compcmenl

psfkcllum-s.lloy tubm which ue opmti at 30@C, where

hydrogen ico&qmI MIJM hrough L& pa.llmllum rncmbme

while impwida such u helium, I’MIJIMC, anj u’rurmn ii will

m perrnate L& @Mum41q OJbm. Two dffubw’t have

bean tatal at TSTA wkh trklum snd impudtla. TIK ilmt

rndel tend cmlldrd 12 robs. l-hit d.MMl Wu Ckaig’nod
bdh k mudy Lha lcq lam crpcrmting pmwmun mlltd m

continuom oprathm with uldum and a.lbo L& e!%a of l.rn-

purities in the mldum strum m dw Pcrrnaablliry of the oal-

kdium dJffuwr. The difluur wu na designed wlt.h a Kccm.

At-y comdnmenl philaophy.

T?ta wcond dlffuter comtairw 3S tubes of b mme dlrrwn.

akm u h tit. T%c &tlgn flow captty of h tuond

dlffutm Is approxirrM@ly aw-eigh~ !.M of the TSTA pocels

Irmp flow. ThIi rndcl h.u an @oval engineering daign

(ewmdary conulnrncnt A hat ~hleldl) ihw would & rypicsl

of a dlffuter fm qplkatiom in a fuel claanup system. I%e



&?slgrlrcduma dw lwa~ rcquilumcmR d tk mhurn dffu-

Wtllhrcnlghrheout=ddl Utmnudmg tk @lnilulll-dJoy

Ulba

I.nalkiontokkcpaapfonlmdcm Lhcdiffusa,stut
pmgflmwi.nickdb ckfmmiM i.fdw @M.ium d.loy tubc~

would exfm-imcc any embritdcmmt cfTat8 (IA2gAIda’I of

ductility) CIUbCd by drc buildup of helium-3 in b tube wall

from * &cay oftitiurn ~g duou~ de plhdiurn

tuba. Tlm alloying oflk lubel 8houJd miOg*cw pcvcnl ‘he

cffalof bettemtidmwnL FJofanudcm ofdwbeapbcxt

unbid tempmmure and10’33bxr ofhy’bgen hsxbfmtca2.

ZJCO CkctcrTeats

Applkmiom LO FuIi4m Reutm SYstcmI

The TSTA fuel clunup IYstam [5,61 h bJti cm hoI nwtd

bed mcryogcnlc Moltiulm’liew w fcx the lepmdcm of

impurititi from LIWpmCCLI su sount HoI mcta.1 M IWO

also umcl fw -OVWY of tidum fmn imptridus. Umnium

beds ~tins M 750 K, MW U1.d ~ =OV& aidum from

trhJmedwIurutdunnl umbcdsqmdngu ll!OKuo

propod fm W rocovuy of tidum from knpurhkm tuh u

mel.hxnc d Mwnomia. llle M mctul W Iysm hxvc IJM

dimdv~~ of requiring relal-ivtily high Mm- fti M

contmnrrunt of umnlum ad he fammkm of tOIJd Wum

(uranium carbides, oxi&I ml nimkkt) which rnut[ be dhpoud

0!,

A KXJ buedcm Pduilumdffutm d cmrdc

Ckcb’dydl calf hu baun ~ by Ymhti, K’mid’d d

Nxruw7, llm JAE.RJ KIJ sysmm uMt a pallmilum d.WuM to

Mpamrn impurltlet from W pocas gut and n CEC to mcovcf

oldum from wsus nwk in W oalddcm ?f the impurldr o.

JAER.I II cwmntly -ignlng I FCIJ fm totting m TSTA. Tk

chlgnoff hit RX’ 10 ~ on I.hc twsultsof h oidum mu of

IIM CEC’O ad the pdldlum dARuIcm al TSTA. lf xpprovd Is

obtahd, comtncdcm oftk FfXl will bgin in 1988 in Jtps.n

M JAI?.RJ ~ will h be tit mtti ~t JAERJ wkh hyctre

ten sndcbudum, llw sytmm will k be ahi~ to T~A

a.ndinstdlod ao~ofxnu~ofthe ~APem!low

Imp Conrpu—umQataddml wcmducedtctwenhe

opmnng~of IJMIWAFtWkncl dIc JAERJKU

CEC Ex~nm

Dcscri@cm ofCawnic Hcctrolysu Cd and Tmrs

Mdl 1: Tam were @04nrd uainz two itiacd CCIIS,

ccmisting of a cingk ym-ia-stabilized zirca.m tutu [1 ] WILII

platinum ekctrcdu on both the inner d outer surfwcs. The

CUbCUCkMdUCXEUbd Ekcticcmtci tnukbynm-

chmicx.1 cmmcl with s plxdnum K-. Voftxgc fa Lk

Ckctdylll Vu tllppkd by m~d4MUt which dt.o IIU.XWLI’Wi

current and vol~e. Wtm vspx in t c.mkr gm flow into the

intiofk~ IIIIM through i alumi.cm tub which

exrmtis tothcbou omofdwzircmix tub. The water i>

ekco’olyud with WE oxygen ~.! ‘Lucwgh the CCllMiC

tubcutd thchydtqcn~!kming outdw~ofthcccli.

ITFe Ceu Wn * Wi!Jl “clxm Lhcu” hcxfcn outllck k

_ catiML This nwthcd of heating the UU rctulted
in a high IW.SJIOUI to h ~lovcbon.

‘fkfhloflktl mkllccuuwaltatdin Umcpmesal

TSTA Fimt wstt ~m pmfcmcd to ccmfum h -don

witi nwnul ~<~~ obtiti u JAJZW Wsc 2 ma w done

with low kvcl tddxtd ws~ ad the cell opining in a cmce-

duwgh m-. The Mrd mm - Icmf urm opcmdcm witi

uid.alod w- in ~ cimulmcing *. Tlw CEC wu plwd In I

CIWCI loop whh a mtal allow pump ubd to dculmc dw SM

(38 cuds rndum and helium u ~ ~, 3.0% uitixtcd watrr,

rndum p’ocmslng w of 20 CKKlCi/dmy), The cell &corn.

pcmcd the tithld wabr, lb twomtpul Btrasrm (tlit.lllti

helium d oxymn) from die cd werz mixd ad pmcd

duough a hqdh CMX.tyS! k!, arid hen PMWd txk IO the

cell. Thle cell wu -M In he cl.rculadng mate for five

month. AI M tlmw d% okca’olytit current wwnt lo mm

idicsting tit dmm wu no longer xny w~tm In LM loop or the

cell M fs.lJd. M cdl could w k d clmwicma.1 by

sdding mom wltu m reI urmmlkm oflhc cxm.lymlM The cell

Wu dlsmultlaf d lhc cemlldc lube Wal fcwnd m b fmclured

This failu.m inldtmd b mwlng of M hnflcd CEC.

Ilk word cell WU titi in 0 clad clrruldrq Icq

dnWM kkndcd to the tcw ccdlg~mticm of k tuw ml].

Fi:urc 1 Ihowt the conflgurmtion A pmINIm g~up, km

chxmbcr u?d th,mdlng vdva won ddd m he oxy~un sick of

the cell The km chunbu a.llowt fw the mcmlwing of M

Mdum on the oxygen ti~ of ti cell. ‘l%il pmdl? mcmitot-ing

the inte~ry of h ti:ml~ Iubc dti.n~ ~don. Any cwkt

in the cell will cause sn increxw in critlum concantmh in tic

oxygen sl& of the cell Tha duottJing valve dlOWI t hlgha

P4WIUI’O (5MJ km) 10 LIMI LIICback dlffudom of mL!um into the



oxygen Xi& will bC rduCA In dtioar MI ekcWmiC cimuil

Wn M m b pocerrdcw.f 10 prevent overvolLxge of w cell.

=’7-’-!f -

T *,@
H,, T,o

b

4
T,. o

(b’
?LOW-
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Figure 1. Flow Aerl@c fm CEC Esta

Thil IyWrn Wu Wlmimloudy clp’mtd fa m ycm with
20 curies of tritium md helium u the CanieTW, thena *
of mra m perfonlmd w MM4 fdlul?:

● Tempwmure cycling of the cell with the cell at 8P
pfoah’mely I m d no eloctroly9it cumellt.

. Tem~ture cycllng of cell In rlw ~nce of hydrogen.

“ @ oprstla wilh M weter, no oxid4tiomof
elecuolyzd hydrogen.

t Opendon of Lhocell M hl@er volthge, overvoltage

Prote4dcmmrrmvd

DuAngtlWse W81hepmWr’edlffe4wnce~tha*t
sibdtidl titioxyw t~tihdl, ti~h
chamber rdlng were uteri to dewrrtdne if thecdl M fdld

Mcdel 2: Ills cell ccmtalnsmn xl.rcad~ Mbas, aclt 10 mm—.
diunete+. P@re 2 Bhowta emu mdm of mBhrgk tuboof
W LX. A@r water v-pm flow to the cell through i

Itdnleu Bted tube (coati with cemrrdcfor Innddcm) ~ rha

bottom of h cemndc tube} l%e cell IBcantdwd in n wuurn
]-ket which reduca M bw Pvwr ~UhlS aid the

W Id tow glovebx. m halu frw lhacdl is p19cd h I

copper blak mrrroundlngthe ten electrolyslt cells,

The cd is being m8td to dernrrrdneW irqnly of qerw

don with uitlum ti the tridmd water COM.IIkIII effkimcy,

The CEC it in t ccurtlnuousflow loop equlvdunl m the loop
usedto test IIM first cell.

I

I
I

I
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Figure 2. Single rdl of ten-tube CEC

Remlu of Cemrrt.icEle@olysis Cell Ex~ments

Ref. 1 pmsam the initisl rnults of the operation of the
model I cell during IIW three phasa of terns, The cmrverwm

mtio X of warm vepcwro hydrogen it detmnind from the
equation

E-lr = EO+(RT/(2F))ln(W( l-X))

where E is Uw voltete, I la the currmm r is the cell realstmcc, R

it h SM comtenL T b the tcmpcrmurc, d F is IJMF-~Y

cavmnL The sti VOIUge fw wmer &compo8hion EOis t

functiml of telrqwwure, AtWC It Is 1.041 v.

Plm5e 1 em canflrrrml the nonoitium mukt obulnd m

JAERl snd tbttonsrmed the fexdbillty of udrrg hy~wn us
canler SSI dudng elawolysis. Tltls is important since one of

rha nwlhods to rtxover the Wum from impurities involves
regenerulon of critlmd wma using douterlum Ms rider gml

Phase2 tests demcmtmed the operdofr of he cell with Irh.Ium

ti~atill~efl=tk-~ti~OinEO

of 0.04 V, ll!e high opurwing temperatureof the cell dld not

mull in loosof trhium to h slovelmx throush dlfluskm or

Ieskege. Fluw 3 experirrwnmrrmsurd the CEC chsrwtcrlo
tics fa T1t2, W is ~ Imd effect m he ~ Chl~ vol~ec

E4r) for the &compmldcm of ~0 W T20 of 0,08 VOltB, urd

1,38 V WU required to ~hkve 99,9% COfi!Cf’dOtl Of dtilcd

Wmer,

‘f%e phma 3 tetts involving continuousopmtlon of the cell
in ~ cloud loop, rusultd in frwtum of W cemmlc afler flvc

months of Gptafkrr, I%e fkMuIres occurred only hr he ereI

the pldnum al~tmdcs, Ilw wccmd cell ~rtwd for rme year

succemfully. After the tem to Induce f~ilure were complemcl



thcmcwud stmmltkdsbccerumwu found bl,gun have

frxtllml

-flwulwc oftlwkalrc ofdwc.ellca?lmic inluxhc.ucs

was most likely k rcsull of Ill Ovavoitagt -S the Cem’tlic

dwing opcrakm. Fcr VCdt9gCt x h 2.6 v (energy of

fumatioa of m+, du q i.sekuicdl y rod’ac.etl when

Opmtui ina reducingmsmpkc, Well Ai hyclrofaL tbil
Voluge is lowed !rom 2.6 ~. 4 solid soluticm of zimcmium

Imlllmrdzkotl.i Um O* Cml foml. WhQs Lhc Ccmun[of

zkociium UEml kmua high mough, s piuw oansitcm in the

mlrn.ic lvilloaur dlusmsit’tgrlw ~ m fti. As cvi-

cbxdutt hiswndlcc mucffdure, rhcbrokcnallmk

tmr+ks H &ii udicming h ~ of zirccmium

IlwtAlmlddMamns.ic Wumdytittk i.tsskmoftk

phtinum elacti AIK) ti ~tn &me u JMRf

indiclrd tlwemistclmo fmdlfhmslphucirs titwoknl

pictes. Tk cd wu _ u 2.5 V, IWwcm, the cpn
circuil vdlgc wu sminluncd u 1.38 V Immuw c# dw ohmic

drop MsWl the cawnic. Alouoftrisimcd wwinrhesymern

wald IXUK h ~ Cb’Cllit vof~ m sibc to 23 V siltcc the

currcnt cnddsusthohmk drop &creRsd LnMMidmllk

C- WU ~lbly ti a h-al JtMM#tUt M nod by

the rcduccd q Wiru (uKd to tlllkc Cladcll Cmrwt to Sk

Clati) by h c.fa~. llte mduciq volsqc of k ?MI

w~ld~&d~~gmtifd~ofti~U. The

!lmlcdl wuopmdtilhno overvollqc protrcdm Md Wkrl

thewwerwuloatiomrti systemdwcell fs.1.bcllltewc.ond

cell (e wI* ovemohge ~)did not fail until us

ovcrvolta~ Wn prpody S@cd 10 W Ml],

Pslladium Diffuser Expednwn~—

DcocI+@N of thelYffutcsI d Tam——

Two MC&h of psllxllum d.iflum have k m~md aI

TSTA wish uklurn. Tlw tubIM in M dlfhmurt were snub of

k s.atm alloy Nondndly she tsitms me plldlum WNII 20 to
23 weight pant tllvur and much hMY tmm-tts of sold and

ruth.iurn llM dffu~ dlffmd In h numtw of Iuks (I2

md 35) ml * carmM143m 0( the ccmtdnrmml. The tub

wurw41000f IiMumadlmmti, l.6 mm ODand130m.mln

Ifnlglh,

Tk fhl dlfhsu (sttcdel 1) dld noi have Mcmd.uy ccmhln-

trwrtt utd was huasd by “cl.mn dscll” Immers tmunkd cNmkfc

the suinlcss steel p-km-y con taimmenL This did not affmt he

-ti~ of IJ’UMU for ~tion of hydrogen Isotopes
shrough the floy, however i[ did result in I mthcr high mLCof

diffusti of rnrium though tk prirnwy conti~[ ,n[o ~e

glovekx Tk &TltWl WU -M at 2WC to IUluce this

rntium Mush. Even at the lower tempemtum the syswm

hX -titdy 0.5 Ci/day through b @rq

caltimWrlL

Rosh Mfllwz #/crc installed in Slmi.llr Circulldlsg flow

loops. Figure 3 is mwkrruti of the plumbing for the tms on

d’tc - diffuser Tlsc martgemcn[ fa IJsctit M only Cmc

pump, fewer ssrrrpling winra MCI used a uruslum bed !W

mz-sge mtkr flu.n Lk Ko H.

Figure 3, SchemJLIc of plumbing fa d.lfha rrusuramcmI

Mabl 1 wu oprati fm qrproxirnarmly 450 dyo witi

either Irit.lum m tritium pluI Impuridfi, Initisl tCIIJ wan done

10 rncaIura k pcmrm.abillty with hydrogen, ckutcrium d

trl!ium, After completion of the permmtlon ICSISthe diffuser

wss opcmted with pure tridum for five monti~, Ttw tempcm-

turc wu 2BO”C, p?nnest.km flow tl 280 Kcm, utd input



plusumatmxltom. Impuritkswefc hcl-lukkdmtkminum

to dueminetkeffat altkquuiono ftkdiffusawlth

impuribea puaw AtnmmiL smhascsd kiiumwueused

~~Y. “~ Un@= - pcriodd:y taken fm
offbc * AUd@S. After compktion of tk -ty ~ts,
tbe_dityoftkdiffWer wesmmurcdwitb hydrogen

SDddcutahlrnl lnltlitiumwtktcmmw “ ifchmlgcsindle

Pcr’mabihy M cmullcd Sftu Ions m Uilium opadal.

hktdhmgidt~wmtkn~~mti~um
SNoytubu. ThetMlserwas cAmfuUycut RpertsotltSttk
tubcscauldkmmoved Tllc&sb pdWRmdmdtbemsalm

srcgivcn indw KCdononmtdiurgicAi St@b.

Panwstion muummnbstsevenie ~P wi~
hydrogen, btdUIIl Slld titillm h% b ~ UI tk lnoiki

2 diffuser. The diffuset htS b - with hydmgee ad
mcthsna to IrWsum * WpDlltion Chmccristkc. In addition,

initili mmmentsofwd pamudonoftsitim hmlek

mdc.

Resuks of PslMium Diffu9u Extwrumnte

Flgum4h acmpaison of thepmuum~ ofti

mbiW ~ ~ -1 I ~ fm ~, q, d Ti, *-

tweenmeasurer mmminitiailymldmcu UrelTEnts aftm

~ximmdy 4S0 dsys of qxmdon with tritium c7 trhium and
impurities. As ex~x the pnmmion ~ on the

difference of Lhequme-~ ofM pusums -S tk @-
Mium 17wrnblw. There Wu ml incmssc (spfxoximstcly 8%)

in fhepmesdon flowrucofthe diftuturfor hydmgenti
deurdum. This may he adbubd to the ●ffaa of tk kiium
inthepdltiumtub, ‘f’hisinc~intk~titi

affecttk opruing chsmwriwfcs of tk systemmd would not

influence theopemcicmof t diffuser tn ● KU fm a futi

I I 1 I
/

I

SWAM! ml ~ESSURE 04FFI!RENCE (F@”)

Shaft in pmestkm with 430 dsys ofenpmm to

Widumd

Tk impurityStuch dcmcmstn- tit the diffuscl opcl-

std _ly with im!pwity tcveis as high 66 20%. At b

higher ~mpurity ievcis, it wss necessay to incmue h bleed

flow * m prevent Wnkcdng of !hc diffusu tuims. lle

blmkcdng stoppedthe diffusicm of hydrugcn isotopesthrough
chepdladium. The bled flow wss namslly setm 10% of he

feed flow,lmwmmri twas~~20’%utiMghm

i.mpwity levels. TIX MmLkedng effect u Cuucti hy k formx-

tion of a boundmy lJY% of fluid hsving a high cmcm,mtion of

imptities on the surke of the Pd tubes. This phenomenon

wi.i.i strongly c@ncl m tk hydrodynamic ccmditiom suchas

Reyndls Numb= of the flti in tk vicinity of the Pd-tutw

surf- and tk mutual diffusivity of the impwities. llwmfow
the Uudy of c@mum Opmting Ccmditals d 1= Concimld.

kg tam -s of the diffuser with anuncmi~a
mctlune wes not pmiblc. Wkn ~ (~4 ddcd) was

intrduced, it wu decomposed (to cubon and hydrogen

isotop) M mresult radiological ructim induced by the he
from the titium decay, ~e dcwmposidon reaction, was found

lo bcfmtoldcr mdinckpenckltt oftkpm8cnre of Lkpli-

Iadium diffuser mtd ~uknt of Wm. Tk rrMJune

Concenmtiml Cimuking in tk tiifhm ioop &reucd by ●

fxtor of ten ill qptxinmtdy 20 dsys. TldC was the satin*

Cmstmlt as fa tk me of dec+ mllsumd fa rl=k in

Ilitium Conuirsd in a stainless S*I boQie At -m W71pcmmre.

M wu mat iihly d8positrd mifctnnly throughout the

system Wkn thediffimu U’U cut apmt them was no evidence

of CUbun dEpits al the ‘pshdium bhas.

In the ammnia cxpuimnm (NH3 d&d), h pslidium

diffuser itaclf CUsiyz.d the dmampcddcm of mmonim to
hydro$en iq d nitmgem In tkse exprhncnts, no

evidence of nitqon wn found in the Rman anaiysis of the

circuhtin~ p, however the incwse in hydrogen in the syuem
WUI m.

~igum 5 ShOW tk ~SUkS of tk nuturumenb Of Lk
hydrogen hompc pemmbillty of tk tiI 2 diffUS6f. Meu-

umrwnts wcte tnmb u a fumicm d tcmpemmm snd pmscum
diffemna ~ * psiibdhm tub. W mw.kc fw all the
hydrogen isotopesshow a Utnu relmiomh!? bwean W

pewmability flow me W diffcmnca in the quam.- of tk

prcW.re8 Mrms tk diffuser. I%me it mdcviuion horn
Iinesrity u dw high w low h u wu mn in the ex-
perimental msdb for the fit diffu- --

fnitisl impurity tests- pfmsmd using F$ snd

mcthuu. Calcuisdom h U JA!?Rl ~@d fw m35 tube
diffusar with tub :3,0 cm lon~, B 10% hydrogen ~entsw
tion in the bbendmssm. Tk rncssuredomcermdcm (by

Rsnun u)alysh) wu ~ximuely 30% hydrogaVSO%
methsne, i~~t of bleai kw ~w. ~ di~y
could b t sarnplln8 pobkm. FunJturwstc ue plsnmd 10
determine the Sepmtion chAmctefitdcs!

‘f%e tridum dit’hmion into tk vuuum Jecketu 3tXY’Cis
0,8 Ciitiy Wkil the ~CP$ prelSU~ h ~ W, ~ICM studies
will continue,
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Metdlurgid Stuclk of Diffuwr Pdl.Asm Tuba

●

✎

✎

✎

Till o 2% ylekl WJsglh d Lb temuc Imtlh dlhc

PJ.Udh.m alloy tuboaincmsd (mx.dmum vdw 74 kd knd

82 M mpmdvaly).

Tlw ducdllry &acd by I f~taof 2.3 from dm due

mcuumd fw no Mourn WB33ura

‘he dudhy W-S w~bb afw 450 dyt dax~ure IO

dslum.

No helium bubbbt wuc &&md k dsmrnurh m w k

@n bouti

● Smpla which ~taincd residual Mburn during she tcnsik

tests exhibited i vay low dudity

“ l%c Furdmss (dkmcmcl pyramid numk) i.ncmsd Wilh

Cxpurc to tlisium

The tivc effcfts llUy h Ulributi to * buildup of

helium-3 l!om in tbe pllldium nlloy mm from the ckcly of

tritium. AJchough dscrc WASs loss of ductility, dw rrmsurrd

valut i9 still xccqtable for -cm of a diflisa under rhesc

conditions fw periods up so cmc year.

ZCo Tritium storage W

zirconiulll-cu&lt hu ball msggesrrdas Olwof dlc akel-lla-

tive gala rota-ids fa rccovaing, Scaissg Uld supplying

gaseous bitium in fusiom ructcw syssem.s. This numiAI has rhc

ndva.nLagc of being ~ ncmnuckxr fuel ad dms is ma-c easily

~vail~ble thn uranium Inisiai testing wish hydrogen Jt JAERI

hwe cbmonmascd dsu when hy&&d it will na bum when

exp28ed to h, u utivtti unnium will,

TwrJ ~0 bd WCI’CSllpptied kl TSTA fw UU in dK

diffuser and (XC expi.rocnts. The M arc v~uum inwshcd

and ccmui.n approximx~ly 35 ~ of ZCo. They hxve ban

used Losupply tritium to kth u#nsaIta. lluec thousmd

curies hx.sbccn loukdtosndunl~ fromdsekclindsc

diffuser expisnmt scvetal rims. Since the p-amrc-

compmition isoshemu fa the T2-ZJC0 tys~ do not exldbi[

h redxsrguhr shape M in unnium but mthcr m do@. s

trxnsfcr pmp mut & used so rccava Oitium from the bed.

The bais qxmtc well UUI ftir teifJ #t TWA to rnuswc h

protia with tidum are plmmecl,

Ccmclutiont mnd Future Plans

Tbc tritium tuo of she ccrunic elatrolytit cent W *

pxJldium alloy dlffus.m w TSTA have dcrnammkd dmf these

syswnss m pmsible compnam in t fuel clamsp sysmm fcw m

fuskm sucti. Tadng ofdsc rncI&l 2 CEC will continue to

meuure the cffass of impurities (COl and CH4) 0ssdw cell

w cmnsmca, cell efflciewy fcww~fmrdecom~ition mudeffect

of long term opradon. Continuing dlffus.u tca.u will mcxw.rc

wdl prnsmdcm u- VUIOUS comildcm, Impuity wpuadon

ch-tarisdcs, Burke @mming effam, Icq tarnsoption,
~d rnetlunld tomlle -a after compledom of loop

tcfidng.
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