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IRllTuMPRODUCTIONFROMALOWVOLTA(3EDEWERKJMDlSCHAR(3EONPALLADIUMAND
OTHERMETALS

T.N.Claytor,D.D.Jduoa andD.G.Tuggb

L INTRODUCTION
wewill*oaOlmbitim gmmtiOnrcahsihmltpdMil.unWir0+bbcdgmdalalbjedad topukdk

pubaddeutabl cr-plculw TbiSmrQurbm“ brcpmdmiilatithins bddiamipnducua~b
&uKIlmdtlitimilla*dqa hincl&rwllxk rntbbqitlM8 baQfomMltMthooutpuiovaybltchc@lmht
mdamdtivetolnlaialim@htbatpmucathydrki@hinaxpmvilxmvmlc~, autfitiunddswokkdihxa
Wwal*dlMl crzomkmwired 2sonllucm tbkkplatOflun J&Ma Odfalbwti In-
m@mmtStidkktitiumtiwab44imdwilb4n'l-lilllutitiumg$9nmitlYm 9umltitboglawuoKi&’d
dwldwilbad ntilkhmwua.
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Tritiumcmtammm“ "oninthapalladiumwifealadplatewastcatadbytwoin@cnktnletklM Sput@bgof
tbewimin ahydrogen plasmaatmmpbmand hcatiagof thewimarplate toeitk260ar800°C indeutaiumor
hydrogm Noevidmmof tritium(towithin “~mor-0.3aCi) odadAon was fdiutkhcating
~~withmw=. ~--~--~~ “ “on(Wmmullfcsults-o.31$i)byhcdlf5
to2wdm(o,l @d* Mmwe*qhh@-titimhb~ Inour
previousd WC= abktosst ● limitof0.00SnCi/gdtaimdtith%datcdonofagedpalladiurnssmplas!hxn
adMdutlot &,km-w~t4ti~@m d~mxdhtiti~l~w
tcstcdandno tritiuInumtsmiMtionwsscMctod. T’h8purityofthswif’0ulJalinthusDoxpdmda alsoweighsagainst
ubiquitous,ineinsiospotamtaminatiowaklmgb ths qposmoe oftheblaoksndbrowndcposits indimesthatspotsnd
distfiiutd impuritiesOsnboplwmt.

30 APPARATUS
Sbh Fi~lkmdmti~~ ~-~s-a I.8titiim@u& da310.9

@ calibrationvohmm Ths atmoapkiq km gaugoad sanpld pmsm (0.2%), Femtotaohand roan tcmpmturoa
(0.1%)am=xdsdcma4xnnput4zlogat60sintcmk ‘IIMpmaaurodmpcbmingmofthewifemdplatsisud
Uanspproximato indioatorofths stoiohiomoqoftho PdD= Bothkmpshavoahoatar tomdntaintha Fmtotaoh(-O.03
nCi/PC)ataoonstsntMnpmtum anintqralooldtrap,midthlxem'clvslvathatsuowthopmssdmiono fthsoell

indepddoftbeloop. Aw-fltiu-@ti *&tih~tiuti~A&ti Mb

-. . —.. . . . . . . . .
HlgUItl. Tritiumaaslydsqstm ussdialhis study-thaoxidatioo qqmatua,

elimiaa@spurhismspooasdusto patioularm Toelimh@thsposdbUityofoUaontmid~amolooulsf dmgsud
diapbfsgrnplhnpisusadtoawoustethaa yatm

ThsFsmtotaohiongaugarajscUpulm~rsdkmdveavcQts thateMlv@lydimdmMe agdnstmklnsad
00d0 ray id?.Jthn, TIM initisl bdqpuuod dri!t fate in thu FamtotoohWU 0.002nCUhto 0106 nCm but stk
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4. PROCEDURE

ThepmcahireforaplaamarunwaatofirstfUltbe3.1 li*loopwith deuteriumguat600tcmandobtaina
me8aureoftheinitialkkgmundtxitiunteuMentratiaLWithuwbopdl’iftratemmaumd,thedeutalmwaaoimlked
throughtheoelltoslowl yhydridutheaauqkTheprceaumintheoellandthaloopwaatlmloweredtotheopmting
preaaurebypumpingthecxceaadmteknouL

~e*w*pMqtiwly, at20@@W~titi~ ~2d S~wi@~titvtidti
lSOOto2300 V,andceUPreaauTuof300torr. Thaeeeundit&osradwd theheatkgin tbeOellandmaintaincdacellto
Mnbimt@npwaturodKnrm0eofkathan2S°C tomid~~oftbewireawtplate, Itappearudimportmt
toawuapl-dtia titdtihdtis ~~titiwbdti tipdtiti. After
●fwtmumofplasmaepcrath tivoltqwamnt @abilizeclpraumablydue tothekMtiOltofamall oonea(lo=2o
miawlahigh) alloverthe aurfaoeofthewk Aftar20 haur&palladiumwa8viaibly@uUcredontotheplate, TIM
aputterrateat 3tMtorr,3.S& waaalMK~2k ~oallpeaamwaamni~ adifitdidnckdmpafter24hours
(indicatinghydidi@lbenaanall _&~2@.7S%@*)m~*~titi@~*

Atti~d@mti_ ~~@~ti, ti~~~dti~ti@
equilibratefbrahoutshoura. Iftbareading waa8taadymldcqwaaad@tban thaguwa80ir0uki thr0u@rhe
liquid nitrogencoldtrap tocc41aatattywater anddatermk ifqtri@d Kwaapmaaw Tbeayatemwaathaa
_*~~-@~ti-=M bti~*aqbdfl~titi~M
deuteriuaair. llMdMre#MebetweatthofkadldautuiutnandtlNdeutariumreadingaftaraposuretotbupkma
WasuaedaathernaaumOftbetritiumoolltmt InoaaeawkunMxe tltanlonci wefeathepalladium wireand
pbtewewlktedaqarately to0var2m dthefeaultadmhtedtothaavacaedbop,

Plamanma3and4daaavemmadetaibla@sMtkmainoothaaproduadthemcIattritim F~(aeaFi~
3)oau3waapraheated inOrrktodrivu 0traty0@am&m@ ‘lllupknaw uthanatartedandthetrithtm$anamtian
ratewu0,15nCi/h Nwtiddkm tidwtiflti WhtiQtiA~b@titiU
(udeteotdbythe Femtotaoh)tojumpup, Atti~tidti_ttipla@ Ati(tipl~3)~
heat~ Insitq andreleasedanotk S,4nCi, In ader to rdtm whetkr h bithun wu odglaadng in tbe plateor wire,
they wera separatelyheated atter plaRM 4, The w&emleaaeddmut 12,4 aCi of trithtmwhiletheplatehadno
meammble(<0.3nCi)mlaaae,



. ●

●
☛

1s
Pt-H a, OS md PdH s baokoround run.

●

(no trltlum pfoduood)
ay$tonl an 0.002 to 0.01 nclm

‘ PdO x foreground runs
“ (trttium produooro)

mtos of 0.1to04ncuh \I

8

0

hydrogen and phtinum blonk
~~~~-~~-~Y
Conoluck that tritiuul pmduOtioIl is
CuQ6nul to UM pOIMiuln&utOrium
- we Micwckh0w0w%th8t
booouootk hydrO@nd non-hy&iding
tnotolOx@mmts Ofelowora that
tho Wherkger coulbwithpobdium
arouniquo.Weolaoronocvorolhydride
f-m0ta190therthan pollodiunLIn
thocauOof Hfoad ZritwoaditEaultto
mintaintho plasm&90 fmmwtoftho
nlnth8bw@0unddritt rmteio0imi10rto
tha cell with D2 &dating
(UM03nCi/h). TungateQ vonodi~
niobiuuk ond niakokkutoriumwere 00
fwoboutlOOhourq butthsirrotoowvru
oriuvo#yOlooatok4pllnd(o.oo7to

o to 100 160 Wo am 800

TlrnoIn Hours

Figure2. cunpodsonofbookgmdmdfaqpund
rooulbwitha Pdwiro=plototypoplasmaoalLA~wifo-phto
plaunaondaflowiqDt kkgmundis&wnfix
comporiomL .

0.009 Ucih). Ranod&dat. d.
-tit Nbwufnofao otivctlun
W,Z, Taor Moiuthoirgaodkhorgo. Woolmfinmdoulall
ammmtooftitiurninniobim(1.1nCi),
d@OOrvodaoluour2towithaiokol-
hYmlQwmlQ2~Ll~.1*

ThoWiro-plotoplaamOqAmOntO hwObOmvofyOOIUk# butdisOvuy &pO1xktantho 01UGtb2tohof
polhdiumtho twscuood watbundth2t thobMh, motodd2ndm2td21 culditionoredio21pmmotaa ourti
Lwtohof 0F5MW6,far
-1% hodonWorOgo
* ofo.4 nci& Wi’?
Oovdfotoogrootorthon
0.1 ncith am m

e
s

bostmwlboomoknnon
2rmgomQt with tbo 1
oooomlbatoh oftkoamo a
wireia*thlwwifOo ~
wwo bumllodtopthtr, t
‘rlloixr2tooVoriodkm t
0.02 to0.07 nCi/h m

a

At tha
Cmohldonoftwooftho

--l but ~ ~

●

ofthodoutdumwu !
0ddi2dondthohwy 1-
W2torondaoontmlwom
submittedfixoointilhtion

00

00

00

u

80

18

10

t ‘l, _ oo~ hoatod
. ●ampto ●nd room tomp (C)

1+l:””p’odoo

0

a so 100 180 :00 au 8M

Tim. InHoum



. .
.

0°

.

6. DISCUSSION
Thebaak pl’0mi90that the detded kizing mataiaJ ia tritium ia indisputablebeoauaG(a) quaatitalk

meMmlent8agfee withthaa&tiUkm Oolmtcz,(b)thegaa may bemapmtedoa aolempauadium bodbetween
diffbrentionizatk mmandpmduoaaa uincmamdreadingoomnmwmte withthedacmsaein tritium~tion
notedintheinitial ayatcm,(c) mti~~b~tititimd@ hHb~(fwq~)ha~
-titi&M4Mfa 8bwdtitihmm d-, (~tid@hmati
overatwowe&time perio&cuuiatd withthehalf!ifeoftritium.

‘xhroctypeaofomtamidon ofthewimarepoaaiikthetiiajuaaufboeomtamma“ tionduetommsphaic
orliquid cxpoaum totriti~theaaonad typemight beadiatrii impurity, and tbathird would boaqot
CQSItamination.To ●voidaurfaoao@amhMq wethmou@yolean andpoliahthe palMiumauxfaoopnortoeaohrun.
Ifitwercatill preacn4aaurfaceomtdmnt wouldkimmedM&evidaltwhenthewifewaaintmducedtotheanalyaia
loopaaddeuteriW butwehavenotaem evidmoeforthiatypeof e@mMon. Weattribute theraidueand8moke
seenhmaome of thewirato@rained lubrioantduetodmwirtgthewira T’hisMxioanttdat obedrawnoutand
ameafodthmughM tholengthofthewil'e, *implieatdiumodamMed Oilahotddb edcteuedinloagaeotiona
oftlwwire, w~, ~titi&ti M@MMd~Uti*titiw @wtidti
obeemaa large tritium 8igrlalwheQthewirewaaheated andtbeoil aud&nlyevohmd. Siiarly, thedarkapotaal’e
pmt**&b*b* bmc M* bm~tititim d-at -w MM@w
850”C.

wheapalladi umiahydddeditia~~tomwquwkhankted ‘llMWireaa!khydddinghave
alwayashownan tih*-(b*lm*) *ti~M(l=2*)d~ initially
obaervedwithtbeaematariak llteobaamm dmduotk tiadraarelieve dwireaindioatathat thedialooationdenaity
mustplay avcryimpodant roleinthe tdtiumpduotim However,sinoeaUaareoeivedwirea~had &awnbutnot
dba*dti~~ti m~titim_4d ~m@~db~tig,
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