
LA--1138

(0
●

.:
4.- ‘,-+ ”.,.

.,, ,. . . . .

.— - .
~..-. —.

,.

‘LsL=--

UNChUSfflEINd

COPY

LOS ALAMOS
SCIENTIFIC LABORATORY
OF THE

UNIVERSITY OF CALIFORNIA
CONTRACT W.7405,ENG. 36 WITH

U.S.ATOMIC ENERGY COMMISSION

——. __. .___ .._
1

VERIFIED UNCLARIFIED

.—— —_

,,.,

,.

i.....
4

.

I

,.. . ..
. ... . .,,.,

,, ,~. . .. ... .. ., .=. _.k--- —_

,,

.— . . .._

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



LOS ALAMOSSCIENTIFICLABORATORY

of

THE UNIVERSITYOF CALIFORNIA

August8, 1950 LA-1138

THE REACTIONOF TRITIUMAND STOPCOCKGRE4SE

Work doneb~

B. B. McInteer
E. R. Grilly PijBLICLYRELEASA13LE

Writtenby:

B. B. McInteer

L

CHEMISTRYGENERAL

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

ABOUT THIS REPORT
This official electronic version was created by scanning
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov




.—— —._—

wow 27 1950CHEMISTRY-GENERAL

Los Alt31110S 20

STANDARDDISTRIBUTION

Argonne NationalLaboratoqr
ArmedForcesSpecialWeaponsProject
AtomicEnergyCommission,Washington
BattelleMemorialInstitute
BrookhavenNationalLaboratory
Carbideand CarbonChemicalsDivision(K-25Plant
Carbideand CarbonChemicalsDivision(Y-12Plant1
ColumbiaUniversity(FaXlla)
Dow ChemicalCompany
GeneralElectricCompany,Richland
HanfordOperationsOffice
IdahoOperationsOffice
Iowa StateCollege
KellexCorporation
KnollsAtomicPowerLaboratory
MallinckrodtChemicalWorks
MassachusettsInstituteof Technology(Gaudin)
MassachusettsInstituteof Technology(Kaufmann)
MoundLaboratory
NationalAdvisoryCommitteefor Aeronautics
NationslBureauof Standards
Nav&lMedical ResearchInstitute
NavalRadiologicalDefenseLaboratory
NEPAProject
New BrunswickLaboratory
New York OperationsOffice
NorthAmericanAviation,Inc.
Oak RidgeNationalLaboratory
PatentBranch,Washington
SylvaniaElectricProducts,Inc.
TechnicalInformationDivisionORE
UCLAMedicslResearchLaboratory(Warren)
Universityof CaliforniaRadiationLaboratory
Universityof Rochester
WesternReserveUniversity(Friedell.)
WestinghouseElectricCorporation

8
1

4
1
1
6
1
2
1
1
4
1

:
3

i
1
1
3
1
2
1
8
1
1
15
1
3
2
1
2

2

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



. ..

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



1

,--2 ‘NclA~J~------......—-....,=.-—._-._=—------

4
——

UNCLASSIFIED—-

THE RZACTIONOF TRITIUNAND STOPCOCKGREASE

I. htroductioni

This investigation

trometricmeasurementof two

storedfor severalmonthsin

was begunas a resultof

samplesof tritiumwhich

a mass spec-

had been

pyrexglassbulbsusing stopcocks.

The firstof thesewas originallysupposedto be of extremelyhigh

isotopicand chemicalpurity. Whatwas observedat thistimewas

that

also

been

1.4$H had accumulated,and that tritiatedmethane,CT4,was

presentto the extentof 0.18%. A consistentattempthad

made in this sampleto protectthe gas from contactwith the

greaseby coveringthe stopcockwithmercury. The secondsample

was a compositeof T2 samplesof variousdegreesof enrichment

with an isotopicanalysisof 92% T. No protectionhad been

attempteddurdg its storage~and ~YSiS showed0.86%CT4 to be

present.

II. Net TritiumDezradation~

In orderto measurethe rate of this effecttwo samples,

Zand II of chemicallypure 92% tritiumwere placedat ,4.o cm

pressurein a pair of 5 cc bulbsequippedwith stopcocksand allowed

to stand. A thirdbulb IIIwas smearedwith greaseovera large

arda in additionto the stopcockin orderto enhancethe effect.
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The resultsare containedin Table I.

Table I. AtomicpercentT in H2, HT, T2

Bulb 7/1.l 7/13 7/18 Rate
per day

I 91.6 90.4 88.8 =().54$

II 91.6 90.1 87.2

III 91.6 88.3 82.0 -1.40$

Thus evenin an unprotectedbulb of smallvolumeit appearssafeto

haudlethesegasesin systemsequippedwith stopcocksfor timesof

lessthan,say,an hour,but for 10> term storagesuchcontactis

definitelydeleterious.
I

However

negligible!In

0.01$methane.

throughleakage

the methaneappearanceti thesesamplesprovedto

the wholethe none of them exhibitedmore than

up

or

titiesof C02 were

to 0.4%N2 (insampleIII)appe=ed either

be

fromreleasefrom the grease. Comparablequan-

simi.lsrlyobserved. Thesedata are presentedin

TableII. Theseresultssuggestno obviousinterpretation.The

verylargeC02 in comparisonto the N2 eliminatesthe possibilityof

simplecombustionof

indicatednitrogen.

ductiondid not show

the atmosphericoxygencarriedh with the

The originalsamplesreferredto in the intro-

significantN2 or C02. Such resultsare very

5
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Table II. Fhsl I@urity Analysis-

PercentImpurityAccumulated

Bulb ACT4 A N2 - C02

I .010 .010 .026

II .005 .119 .171.

111 .005 .38o .33.4

unsatisfactory,of course,and must awaita fixrtherstudyfor

fullerexplanation.

Two otherbitsof informationhavebeen secured. On July1

a run was attemptedwith chemicallypurifiedtritiumbut was

inadvertentlycontaminatedwith air whilemanipulatingit with the

resultinganalysisshownin Table III.

Table III.Run withAir-contaminatedTritium

Date Time N2 02 CO.2 02-Deficiency

7/1 5 pm 8.83. 2.23 0.01 0.02

7/3 Sam 13.51 0.89 0.68 2.49

A secondsuchtest occurredwith someof the methanecontaminated

gas in whichair appearedaccidentallywith the followingresults.
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mimu!m!!!k-:=.:--2. . . .. . . . . . . .. _.. —-—

Date Time N2 02 cop CT4 02-Deficiency

6/29 u M 0.63 0.08 0.16 0.86 0.08

6/29 4 pm 7ell lea 0.29 0.71. 0.37

6/30 8 am 8.39 0.72 0.50 0.65 1.38

One may say Nom thesedatathat oxygenis sufficiently

reactivein the presenceof tritiumto oxidizeboth greaseand any

methanepresentin the gas phase. Thereis no indicationhere but

thatthereis sufficiento~gen in the admittedair to accountfor

all the C02 formed,in contrastto the data of Table II. The bsl-

ance is sufficientlyclosehoweverthatnot much reactioncan be

expectedto have occurredbetweenthe tritiumand oxygendirectly

to formwatero

A finaltestwas made by admittingtritiumto the spec-

trometermanifoldand sparkingthe glasswith aTesla coflleak

testerfor ten minutes,whichresultedin copiousliberationof

methaneand extensivereductionin the isotopicenrichment.

Methanes percentT

Before 0.01 91.4

After 2.9 60.9
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Sincesuch slightproductionof methaneoccurredon standingalone

it is concludedthatprobablythe methanewhichoriginallystarted

this investigationoccurredin the abovemanner.
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