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LEGAL NOTICE

This report was prepared as an

t

acchnt of Govern-
ment sponso~ed work. ‘N&ther the United States, nor the
Commission, nor any person acting on behalf of the Corn-. !- .’ mission:

.“ A. Makes any warranty or representation, expressed -
or implied, with respect to the accuracy, completeness, or
usefu~ess of the information contained in this report, or
that the use of any information, apparatus, method, or pro-
cess disclosed in this report may not. infringe privately
owned rights; or

B. “Assumes any liabilities with respect to the use .
of, or for damages resulting from the use of any informa-
tion, apparatus, method, or process disclosed in this re-
port.

As used’ in the above, “person acting on behalf of the
Commission” includes any employee or contractor of the
Commission, or employee of such contractor, to the extent
that such employee or contractor of the Commission, or
employee of such contractor prepares, disseminates, or
provides access to, any information pursuant to his em- ‘
ployment or contract with the Commission, or his employ-
ment”with ‘such contractor.
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AF!STRACT

Precise measurements have been made of the heatof combustionof

8 -plutoniummetal. The heat of combustionof 1.01$gallium-stabilized

~-plutoniumalloywas 4513.0 * 7.2 joules/&atan o~gen pressureof

25 atm.
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Introduction

This report describes the measurements made with an o~gen

combustion calorimeter, described earli.ers 1 to determine the heat of

combustionof gallium-stabilized~-plutoniummetal.

Method

The

products

proceduresused to handlethe ~-plutoniummetaland combustion

were identicalto thoseemployedfor the combustionof

01-plutoniummetal.2 The energyequivalentof the calorimeterwith 25

atm. oxygenwas 10,O17J3* 4.2 joulesPC.as determinedwith NBS benzoic

acid. All runsweremade at an oxygenpressureof 25 atm.

~ -plutoniumMetal

The s-plutoniummetalwas analyzedat thisLaboratorywith the

followingresults: Mg, 0.003$;Al, 0.01$;Si, 0.011$;Fe, 0;027%;

Ca, 0.005%;Ni, 0.009%;Ga, 1.01%;C, 0.0115%;H, 0.000%;and O, 0.CX)15%.

Themetalwas thus about98.91%plutonium. If we assumethatthe
.

carbonand oxygenwere combinedwith the plutoniumand not with the

metallicimpurities,the materialwas 96.01mole$ ~-plutoniummetal.
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Combustionof 8-Plutonium

The combustionwere performedon sintereddiscsof plutonium

dioxideas describedearlier.2 Sevenrunsweremade. Combustionwas

completein each run exceptone in which98.82$of the metalburned.

X-raypatternsof the combustionproductsshowedthe latticeconstant

of the cubicunit cell,CaF2type,to be a =

averageinitialtemperaturewas 25.3”C. The

TableI.

503949* 0.0003i.

resultsare listed

The heatof combustionof the 10 mil diameter~-plutonium

The

in

fuse

wireused to ignitethe mainmass of the alloywas not determined

separately.

its heatof

introducea

Mass8 -Pu
Burned,g.

3.0109

3.06&

3.0071

2.9777

3e0402

3.0251

3.0243

Its weightwas onlyabout3$ of the totalweightand

combustioncouldnot havebeen sufficientlydifferentto

significanterror.

THEHEAT

wt.PU02,
.

124.6

X22.3

121.6

117.8

116.5

129.8

124.2

TableI

OF COMBUSTIONOF 8-PLUKINIUM

joules/”
total

10051.8

10051.3

10051.1

10050.2

10W9.9

10053.1

10051.7

.

Energyfrom

Al’,
“K.—

1.3527

1.381.4

1.3547

1.3393

1.3701

1.3655

1.3604

Firing,
Joules

8.1

8.6

6.8

6.7

6.5

5.4

5.1

Ave

2 x St. Dev.
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Pu,
Joules/g.

f+513.3

k524.7

4525.8

4518.1

4527.0

4536.1

4519.8

4523.5

Dev. from
Mean

10.2

1.2

2.3

5.4

3.5

32.6

3.7

5.6

5.6
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The averagevalueof 4523.5joules/g.for the combustionof the

alloymust be correctedfor the impuritiespresent.

Correctionfor Impurities

The calculatedpercentagecompositionof the ~-plutoniumby weight

I is 8 -Pu metal,9$.91$;Ga

Al,0.01$;Si,0.011$;Ca,

The carbonmay be combined

metal,1.01$;PU02,0.013%;MgP 0.003%;

0.005$;Ni,0.009%;Fe, 0.027%;C, 0.0115%.

with the plutoniumas PuC but the amountis

small. The heatsof combustionof graphite

(toSi02),Al (toA1203),Fe (toFe203),Ca

(toC02),!4g(toMgO),Si

(toCaO),and Ni (toNi02)

are takenas 33,000,2f+,670,.30,100,30,970,7,320,15,825,and4s095

joules/g.,respectively.The heat of ccxzbustionof the 1.01%gallium-

stabilized8 -plutoniumalloy,correctedfor the presenceof the impurities,

becomes4513.O* 7.2 joules/g.,or 0.23%lowerthanthe uncorrectedvalue.

If thisvalueis now correctedfor the presenceof the gallium,taking7710

joules/g.as its heatof combustion,the heat of combustionof ~ -plu-

toniummetalbcmnes4480.3joules/g. The heatof combustionof @ -plu-

toniumis 4413.4* 4.1.joules/g.2The differencebetweenthesetwo

valuesmay be attributedto (1)the heatsof the ~ -~, ~-y, and

y-~phase changes,(2)the heat of solutionof galliumin plutonium,

and (3)the heatof solutionof Ga203in PU02 (bothX-rayand microscopic

examinationof the combustionproductshowedno separate&203 phase).

Untiladditionaldata are obtained,perhapsfrom solutioncalorimetry,it

will not be possibleto calculatethe heatof combustionof pure

S -plutoniummetal.
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