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ABSTRACT

Detonationof hydrogenandoxygenin stainlesssteelstoragecontainersproduces
maximumpressuresof 68.5psia and 426.7psia. The cylinderscontain3000g of
Pu02 with0.05wt % and0.5 wt % waterrespectively.The hydrogenand oxygen
areproducedby the alphadecompositionof the water.WorkPerformed
SavannahRiverSite

for

INTRODUCTION

Evidence[1]indicatesthatthereaction:

x H20(ads) + Pu02(s) = X H2(g) + Pu02+x(s)

occurswhenwateris adsorbedon plutonia. This studywill lookat the worstcase scenariowhen
all the wateradsorbedon theplutoniais decomposedaccordingto thereactionwhere:

H20(ads) + particle = H2(g) + l/202(g)

ThemaximumpressuresobtainedaftercombustingH2 and 02 willbecalculatedfor the casesof
0.05 wt % and 0.5 wt % wateradsorbedon theoxide.

Theproposedstoragecontainer[2]is a stainlesssteel cylinder(materialcontainer)withouter
dimensionsof 4.50inchesOD and 8.98inchesheightand innerdimensions4.37 inchesID by
8.85inchesheight. Thematerialcontaineris containedin theprimarycontainmentvessel,the
outerdimensionsof whichare 5.00inchesODand9.63inchesin height. The interiordimensions
are4.87inchesID and9.50inchesin height. The intenorvolumeof theprimarycontainment
vesselis 2900cm3. Thevolumeoccupiedby thewallsof thematerialcontaineris 165cm3 and
the volumeoccupiedby 3000g of solidoxide(Pu02) witha theoreticaldensityof 11.46grn/cm3
[3]is 261cm3. Thisgivesa freevolumeof2474cm3. It is assumedthat the materialcontaineris
breachedso thatthe gascanoccupythisfreevolumein thematerialcontainerand theprimwy
containmentvessel. Thedensityof the powderis assumedto be 2 gm/cm3. The emptyvolume
abovetheoxideis 1235cm3. It is assumedthatdeflagrationwilloccurin thisuppervolume.
Deflagrationis definedto be a flamepropagatedat subsonicspeedsfromthe ignitionsite.
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CALCULATIONS

A totalof O.08326molesof H2 is producedfroma samplewith0.05wt % adsorbedwater. Ten
timesthisamountwillreproduced iiom theO.5wt % sample. In the
0.05wt % caseH2 occupies43.5%of the volumeand in the 0.5 wt % casethevolume% of H2 is
63.3%. In additionto H2 and02, 500torr of He is addedto boththe primarycontainmentvessel
andto thematerialcontainer.Bothof theconcentrationsof H2 are withintheflamiability limits-
4.0 to 76.0VOI% [4]. Oxygenconcentrationsare 22%for the “0.05wt %“case and 32%for the
0.5 wt % case. Themaximumflammabilitylimitis notexplicitlystatedin Zalosh[4],butitis
assumedto be greaterthan32%.

A mixtureof H2 and02requires 0.02mJ [4]of energyto igniteit. The ignitionsourceis heat
producedby the laserusedto drilla holein theprimarycontainmentvesselfor gas sampling.The
dimensionsof the drilledholeareO.OIOinchdiameterby0.028inchesindepth[5]. Theenergy
containedin the moltensteelis 0.33joules [q, whichis sufficientto ignitethe mixture. The
thermodynamicpropertiesof Fe wereusedas a stand-infor stainlesssteel.

Thepeakpressureis calculatedhorn therelation[4]:

P#o = nbTb/noTo

where
Pm= peakpressure
P.= initialpressure
nb = numberof molesof gas aftercombustion
~ = numberof molesof gas beforecombustion
Tb = adiabaticflametemperature
T.= initialtemperature
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Table. CalculatedPeakPressurefkomDeflagration
I

I I -A.-r pm 1 1 71. & ~“.-

;: 68.5 psia 426.7psia I

CONCLUSIONS

Thereis sufficientenergyin the ignitionsourceto causea deflagrationof theH2/02/Hemixture.
Thepressuresin theprimarycontainmentvesselarenot sufficienttorupture it. The buratpressure
is 2000psia [7].
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