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DE NS iTY OF LIQUID URANIUM I 

.'·li,: 

The C~liSi ly eli purc liquid uraniulll was ,I l' 
mined by llsiu;:; the: .\rchilllcdean Illethod, !' .. ; III II 

mdtir.:; ,Join l (,.j(/lioK.) to rlhout l~IO()OK. 

T .• r..:e: :-.1ns \', ',1.. ,dt: l.;:;in6 different tYl)l' ~ I IIl.·r 
and ca:ci.)1cs ,0 .lyold or lll inil11i7c chel1lic,1i C,IIl 
to.n::natio;l Cffl!Cls. The sillkers :\Ilcl cructl)k ... 1I ,('f 
wt: r,' a Zr\)~,co;l,('(l molybdenum sinker a Ild ;J :\ ,,( ) 

cn.-:~u:c in rUli 1, a p ure A.hOa sinker ,1I1 d a ,\U) 
crucible: III run :!, ;lnd a Zr02,cuatcc! JIlolybue:ll 'I I) , 
sinker :1,;\..1 a pU;'C 1'h02 crucible: in 1'11n :3. No Iloticc' 
able d t:lllical n',lc tion was observed. All nw.kri als 
pt:n"ormecl sati~' ~ctorily, those of rull 8 being LIll' 
bcst. .\11 the Illc,lsurcci val ucs fi tlet! tIte ~a 1Il<' 

straighc line. T;I~' uranilllll (frolll DuvisOl1 CIIl'illi 
cal Co.) couLai "cd (J.2:W% U2a;, and iLs ae lua l lIi ;1 

lliUllI CliIllellt W ,IS ~J~l.~J wt.%. IlllPlll'itics, ill p.Jllll . 
wen': Fl' alld t\1, ~()(); 0 , Lit); C, ~)(); Cu ;lIlCl Si, .-11 ), 
N, 2;); AI, 2()' 

liquiri t<:~ ';It'l'alllfe rallgt: diagram of metals dem­
C)iISl;· .. ... ~ the reb tioll!:oitip hetween lic,uid (alld 
satu:;""d \'apor) dell .ity vs. tempera ture ovcr the 
wb, '. ' 'iq:liel klll pel aturc range, irom the mel ting 
;lfji ; I to t ;lc critical puint, by using the theorem of 
C(j~~.: YJI"lJn;;, "l.",~'S oi vail der \\'aals , the law of 
r('ct,''!;c:.r , j= 'n , t , r of Caillctf't and ::-'lathias amI 
c··.pV:,dh Ill- Ii (l .lla Oil ltC;;tts and ClllrUPH:S of vapori· 
z;tli",1. \':L:)()r pn;~sure a nd particularly experi­
:nenta: . ' ,Hi dC:1Sity data over as wide a telllJlera­
lu rc I .. n;:;e as possible. Delisi ty llleaS'lrell1Cllls 
ha ve hel'n carried ou t, at this InsLi Lu te , on a large 
nUl11ber of melals ffOili their melLing puints to their 
!}f)i1illg pui llts , such Illetais as 1'1>,2 Ag,· Cu, SIl, and 
III. 

It is (,j,',H nuw, i fUIll a study of the lel\l pt'ra t 1I re 
!';lllgv (La;~j';ll1l oj liqllid Il1rtals, that liquid dell!:oity 
IS:t :,tr.ti ,:hllillc fllll ,'lioll of tClllpt'rature far beyond 
tllt' lllt' l;d's 1lorl1l:!1 I)oilillg poillt, because the satll­
ratv<i V;lpnr dl'lIsily of 111t:t:iI, whicli aCl'()rd i ll~ to the 
law of I'( ·(·tilillc;\j' d iallld('j' C:lIISt'S dt'viatioll fW Ill 
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'j'he: cquatioll of Lhc density of li'luid uraniulIl, 
det~'l'lllil1ed by the Illl'thod uf least sqllares, is 
]JIi'l' in g./ cll!. :' -- lD.:35(i- J().32~· 1()-4 7', willi a 
pro\JabJe crror of ± 0.07:--%. 

1)(:lails of our ;;c llcralll1dlwd ot' density llI C:JSllrl'­
J1lclli, electrica l hcatillg-, tt'l11pcraltlre rOlltrol alld 
surfaec tells ion t'()ITt'('lioll ar(' giv(.'11 ill :UIOtll\'j' 
puhlicat iOIl. 2 

III J'l'('t:nl p~IJll·rs;:·l it was showil thai tilt' tt'IIIjH.'I';I' 
lurc fallge of li q 11id 1I1(·t:115, i.e., the: r.ul g'" 1'1"111 IIIl' 
1I1e1 ti 11~ to the cri tical poi II t , is far grca t{'r than ior 
allY (,ther type of suiJstaurc. It extends, in vicw 
uf tht:ir e1el1lentary and at01l1ic natllre, far I)l'yonrl 
the therlllallimi ts of existence of any other solid Of 

liquid ; t:vell the blest of tl;e Jatter dissociate illlo 
atollls at aIJouc j()()O-(iOU()OK, In contrast, thc 
refractory metals such as H.e, Ta and \V will be 
h'rjllids up to a critical 1 cll1perature of about 
20,000, 22,000, and 2~,()O()OK., respectively, 

It also was shOW0 3 , 4 that one can construct a 

(1) Supporled by th e :\ationo.l Science [i'uuDdatiol1 under Grant 
155·10. I\nd la tely by the U . .:;, Atomic Energy Commission UIHJer 

Granl A'1,(30, 1)2032. 
(2) A. D, Kir>b.cnbuum, J. A. CBhill Qnd A. V. Grosse, J. ["0'" /:I' 

Nucl. Ch.m .• in prC8& (l061). 

X 

17.Ii~R 

17 .·1:3~ 
lli.O:o!7 
l(j . .):! I 
15.01G 
1·1 .70 
IS. flJ() 

J(] . , - J(] . lill X JO I 

J:UOI 
);;.374 
1:; -;';1 

f·, t i ~j 
j;i .K( i ± 0.0·\ 

fi7.fin 
57 p . 

' .' :l 
03. 4.J 
II\) 

iincarily , aSSlll11eS si~iiiljc;i],L values only SU US/IJ/L­

/ially above tl!l' 110ml;!1 bOllil.){ point. TIlliS , we call 
eslilll;ltl' the (It-n sitr of liq llid uraniullI at its normal 
h(lillll~ point witl! l"l':tsollal)it: accuracy. 

T. W. l{it'harcb in his classical wnrko on the 
alOillit' VUltlliltS of s<'p;lraled lr;u\ isotopes provecl 
F. ~()ddy 's t:()llCl'pt or tlte CLJ1l,i1ity of atomic 
v(llIIIlW:; Or )< ' ,:: Ii .1 Ili)!,it degree of preC'isi()I1. 
1 :I'! !' 1i1l our data the liqllid 

Ij ' 1 I ;11](1 U23~ . The ('oeili-
CI,'jill , , d{ ,t .tl.> (, Ii IlIOll f)T = Do + aT and 
dcnsi ly va lues for sct tt'll1 peratufes for the three 
isotopes and tht' naLlIral U-mixture are give\l in 
Table r. 
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