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DENS,TY OF LIQUID URANWM' 

Sir: 

The t.Llisily (,f ;,url: liquid uran iulll wa!' ,k, , 
mined by using" the: "\rchinH.:dean method, I·r. 1:1 Ii ' 
melting- ,)(,int" 1()(jOK.) to ahout 1!1(j()"K. 

Tr;rLL :uns \'" ·r..:. "It' U;:;i1l3 dificrcnt tyjW S lI1.a 
and c: •. c.:)1o.:5 .0 ahi1d 0r mininti7c ch\.!Jliical Cd;. 

bll::ll~lt;Oll ciil:cts. The sinkers :"Iud CfucIl)k '. 1I ';("r, 
wer,' :..L Zr()~,co~lLCd l1Iolybdenulll sinker alld u :\!,t) 
cn:-:.Llc in rUll 1, a pure li..hOa sinker and a .\ •. 0 
crucible: in ru n 3, and a ZrOz-coatccl JIlolyb' ,l:li III. 
sinker :'11:", a pU;'e: 1'1102 crucible in run:3. No Ilolice
able clll:lllical n .. clioll was observed. Al1nlall-riab 
periormed satisi~ctorily, those of ntn ;;; being llll' 
best. ,\11 the me,lsl1recl values fitled lhe ~a,,1t' 
slraighl line. 'flit: uraniulIl (frolll Davis()n ChC;111 
cal C().) cOll taillL'd ().~:W% U2:1o and its actual Ilia 
niulIl ,"Jlllcnt w,s ~)~) .~) wl.%. Impuritics, in p .J1l1l , 
wen'; Fl' a llcl !\I, ~()() ; n, );i(); C, !)() ; CII aile! SI , .,Il, 
N,2;); AI , 2(1. 

liquir' ~e.",ll'ratlln· range' diagram oi mLtals demo 
()IISl;·,., ,~ the rC'b lionsliip between li( uid (alld 
satu: ,~.:(: \·;Ij1or) dClI.,ity vs. tcmperature over the 
\Vb" ,,· :it,nid klllperatul"e range, from the melting 
;ni;~l to the critical point, by using the thcorem of 
m:-::\' ,: J(Jnding :;Utl'S oi van dcr \\-aals, the law of 
reet:. ne:d' ,;. , ;1 ,t, r of Cailletct and :'Iathias and 
l':':;1L:-;;J!\' ,llal d,Ila r.Jl lteJ.ts and entroplcs of vapori
z.llll,;l. vapor pressure and particularly expe ri
IIlcntal I,' id dellsity delta over as widc a telllpera
ture I,lnbc as possible. Density measurements 
have llel'lI carried Ollt, at this Institute, 011 a large 
nUlllbtr of tIletals frolll their melting points to their 
iJrJiliJig poillts, such metals as Pb,~ A;;,I, Cu, Sn, aud 
[11. 

IL IS ("ll',H 1I0W, irolll a stlldy of th e lcmpnatllre 
r;llIgl' dia;~r;llll oi liqllid lII('tals, thal liquid dC'Jl~ity 
i'i;\ SI!";Il~:ltt1illt.! fIlii 'lioll of telltpnature far beyond 
lhc 111l't;d's 110rJtl;11 I)oilillg poi tlt, because the satu
ral,'d v,IIl"!" d("tlsily of IlId;d, whicll accordillg' to lhe 
law of rn'\ tlilll';lr di;lItll'tn causes deviation frotlt 
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'j'lll: equal itll, of tlte density of liquid uralli III II , 
delL'nllilll'd uy lhe Ill"thod of least sqllare~. is 
})l i'I' in ~. /C lli. ;· ~ ID .:l:ifi - !O.3:2k·ln-·' 'f', wilh a 
prolJablt' error of ±() .ll7So/c,. 

] )L"l:lils of our ;,:cllcral tl wlht)ci of density Illc;"o.;lIrt"
mellt, electrica l ]I\:atillg, lclll]>nalllre coutrol ;11 I< I 
surfacc tellsioll cOITe(" ( iOIl ; 11"(' g- ivL" n ill allol1l("1" 
puhlic'l iOIl. 2 

111 rt"~'(,lIt papn:-' :: "I it was showlI that.lIl c tl'llljK'I"a 
ture rallge oi liqllid IlI(·clls, i.e., the LUlht' 1"1111 11 Ill! 
mclt.ing to the critical po int, is fa r g-reakr lh:llI ill)" 

any olhcr lype of subslance. 1 L extcnds, ill vic'w 
of their elcllIcntary and atomic lIalure, far beyolld 
the themiallilllits of existence of any oLher solid or 
liqllid; even t.hl blest of t.he latter dissociaLe in Lo 
atollls at a b ouL 5()()()--(\()(JOoK. In contrasL, t.hc 
refract.ory metals such as Re, Ta a nd W will be 
/irjllids up to a critical lell1peratme of about 
20,000, 22,000 , :md 2:3,OOOoK., respectively, 

It also was shown 3 •4 that 011e can construct a 
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iincarity, assullles sigilili(':II.l valucs ollly Sllusfu1l
I/ally ailove lhe JIOnll ~t! beJllln).; poinl. Thus, W t; can 
l'stililatl." the d('n~ily of liqllitiuralli llJll at ils no rmal 
h"illllg point with J"l'asollal Jle accuracy. 

T. 'v\'. ]{ichan\s in his classical wnrkll Oil the 
alOinic VOltllllCS of ~(,p;J ratt'e! lead isot()pcS proved 
1'. So<lrly's CrlllCt'pt of lIll' etjllalJly of atolllie 
\·"lllllll~ (If j , ' . ': It .1 high degree of precisi(JII . 
I",' ,.,11 1 ou r dala lht.! liqllid 

I' alld U~;I~. The ('ol:l1i-
l"1\ ,.I , Iti. dt;1 ,,~, (".Ili 1[101 1 fJ T = Do + 017' nnd 
dellSI(Y values for set tl'lliperat.ures for tht' three 
isolopes and lht' n a tural U-mixture are given ill 
Table.: I . 
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