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I?ntaare ?resentod showing the relationship between pressure,, iempera-

~;ure:and composition of the hydrido and of the dm.keride of plutoni:.um The

!,::~r5150is shown to havo tk conposikion represented by the formula PuHa at

tha atogj.o ratio is 2.97,.at 25 mm2,925,. and ~t 2,,~mm 2.892<

V;-INI.?.ha/.@O”C e.ad ~!X)=C iIv3therIB3 it is evident that the rcjaction

GMted tith hydrogvm prnceeds in tho folloi7iiIg staps:

;.fi,3F.%ctOf tho sw.oad reaction varfw with bhe com?~sition~ W&l K:/Pll=2!6

:.iIooii’~grontial heat of’reaction is ..9550 cal\mole while at the ratio

,-;:/,--,1= 2387 it iu 45180 cal\moleO

‘i’he

those for the

the pressures

pressure==composition ourves for the deuteride are psralld to

hydride at the same temperatures,, At corresponding compositions

from the deuterido are about 1045 to 1.50 times greater thnn

;;”n.osefrom the hyiride~
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St has been sliownearlier (LQh!SC~l)thak tho hydride of plutoniur-ihaz

~ composition n5ar to that i~icated by the formiila PuEy~ While 6tU@?ing *WI
.

composition of the hydride by means of a pumping nmthod in ;vhioh the hydrogsn

wan pumped out of the oompound at a“!evatedte.mperu.turesby meulne of a Toepler

puutpoit was coticed that the pressure of hydrogon over the hyd.ridoat a given

i.emporature docreaaed r~rkedly as hydrogen waa removed. It was also noted that

_& or near saturation the wessure of hydro~en over the hydride seemed to be

...1y unpreaictableo Xn order +x3clsrify tnesa uncerkaintiaj B csrefvl sti.3dvw.s

.It9d9 01’ the pressmo-tem~rat~~re-co]upositi~n relationships for thGInyciride and

.L;sc for the deuterido~

:;, PLWXU?IU!4!EYDRIDE...-

~ Determination of the formula...

The ratio H\.Puma detcrminod by ICGtA$Ur6~t3dS of the volume of hydrogeri

Laken up and pumped off 8everal 8ucclessive times. The apparatus oonsisted of

a reaction tube. a 10 ml gas buretto for measuring the hydrogen absorbedu and

P.Tooplor pump uith 10 ml.gaa burette for measuring the hydrogen

We volume~ of all pints of the apperatus were accurately knoum~.

tube was hoatod by means of a Fisher micro oombwki.on furnaoe,j

pumped out,

The reaction

The metal sample was a 52~q mg pellet de8igMted Solid 59 SAC-32 and

N-X399<,9 per cent pureG It had boon. twice reselked tn vacuo in Qerium sulfi(ie

oruoibleao Its den~ity was 18.,35,,

In six successive determinations of E/Pu made by measuring alternatel?(

tho volume of hydrogen absorbedO the volumo pumped Out. absorbed,, etoeo ttie

,,.lueaj~Ol, 2,,99,.2.$)1,2.,90,2~.93n 2..96 were obtained:
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‘5,11fir8t reaation (solid pellet) sh~wed tla ific~bation n%r~cd of El

rij,nuLosand was complete in 7 minutes more at 26,.L°C,. During the reaction come

tiiLi~i.oeox’hydride woro tr.rwvn off $he metal oiyce with s;zf?icient velocit-~

initiai hydrogen pressure at room tem:wrature saa 200 mmn 2.925 when tin

‘.,:rj,)rc~inglythe ~yatem does not oonsist 8imply of two 8olid phases free-l

~;,.qchydride) in equilibrium with ga8eouG hydroge~n

h..-Pres8ure.temperature=compo8iiiion relat”ionshipso

The apparatus is 8hovm in Fig I.. The reaction tube was oonnected

to the Toepler pump through a manometer in 8uch a way that wheu the meroury

IS drawn down out of the mancmeter the reaction tube is open to the punr.~

+jt:-cgenwes admitted to the syakom th:rough the pump by firs% drawing the

the manometerend out of tho meroury seal between the

line and then filling the vacuum line with hydrogen-
.

and )499..5 sIg metal the-data in the uppar prt of Table I

c)zhiaed, TO measure tho lower rx-08suros,.at compositions balow @u = 2
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,., , .IJumt. timo ~.king oorrect~on for the hydrogen present in the sy8ta,m at tho

.,,.(..,IA+,Nre and presewe o-btaining .%t tht. tim8e ‘i’heheated part of’the 6y8teii

;.-.,.-z volumo of 10757 ml from whioh is subtracted the volume of tho metal$... .

t~?’{ml. The”part of the system at room temperature had a volume of 1021 ml

,Lo mark AO F’igo 1)0” It would be bettor to oorrect for the absolute volums of

~,ehvdridg rather ~~n the meti12 but the density of the hydride iS not bwQc.

.-. ., VOiume of the hydride is probably Ioes than twioe that of the metal. Thg

.-.,~a;ep.cewa~ tnought to be ss small as to oau80 no great error in the

.Zi.onao,,,-–.-.,-,

;;”~~,s pumpingout a measured quantity of hydrogen the temperature ws

.tIJ~tiwd.ko ocrtmin fi>.edvaluea and the prassure read.,up to the limit of’tho

—.
-
-—-
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-’:.illstjni% the manometer a.nether series of’ pressure and tomporature readings

the atomic ratio is below 2 the

(1)

region from P,I.Fu= 2 to J#Pu = 3

(2)

Tt ie also po139ible.;ri~. ,- U..W. @.~a ~G~, “tjgi~~ in 801j.~ GO]U~~O~ in 0~0 a~o~hgr. -

i:~<-~~: :.aditionai hydrcgen may be in &olid solution in these compounds.

Pres8ure-=temperature ourve~ are shown in Fig IV for three oompositiona:

“:,.”%= 1.,.!97. 206Q and2~870 plotting log Pagain8t {l\T°K), The values used

~r~tirawingthese curves wero taken from the isotherms Figs II and III. Tho

.~ousfiionefor the beat straight lines through the points are..

for q/Pu=lo97 log10 E’m = -7.13 x 10~ {l\T) + !3.77

I’ol- J@U = 2,6Q log10 I’m = 4017 x d [l\T) + 909

2UC j3/FU=2a87 kg.io pm = -2B7 x d (Ihr) + 8.8-.
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From the E1OPO8 of these lines ‘theheats of reaction are found to be

The 8hapeB of *ho

pressures of hydrogen atomic

rather large presmrea ;wuld

-32500 cal~molo

-9550 cal/molowhen l@u= 2.6

41.80 cal/molewhen I@%s 2087

isotherms F’igs II and IIId indioate that at higher

ratios ,~reater than 3 may bs obtained,, though

be required to inuroaae the ratio e.ignificnnt?.y,.

At room temperature the ratio reachec j at a pre88ure of about 350 mm as es.

tinmied by extrapolation. At a pz-essuro of’10

Co 232.

11. PLUTONIUM lMXJTEIIDE

The substitution of daut.erium {~~]

experiments yielded nearly identiaal re8ult8,

D2 prescwre the atomicz ratio D/Pu --s found to

At a oonpoeition corre8p~nding to a

the ratio iG reciucod only

place of hydrogen

room temperature

2.8a

in the above

under 9 mm

A’atio of’ 1095$ tho pressure at

400°C va8 0.01 mmandat 500°C was 0,,533UIXItjThese pressures are definitely

higher than the pressures of hydrogen over the hydride at the samo temperatures.

The aurvo for log Pagain8t (llT°K) is parallel with that for the hydride

within the limits of accuracy of tha data. Accordingly the heat of reaotion

Is the same for the deuteride as for the hydride.

deuteride is ~rallel to that for tho hydride. the

compositions being l&~ to 1,,50timesgrcaterti

Tho 500° isotherm for the

pressures at oorref3ponding
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