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DENSITY OF LIQUID URANIUM!
Sir:
The density of pure hquid uranium was Jdeier

mined by using the Archimedean method, from iv
melting point (t 106°K.) to about 1900°K.

Three runs were teade using different type sinker:
and crucibles to avoid or minimize chemicul con
tamination effcets. The sinkers and crucibles n e
were a ZrOs-couted molybdenum sinker and a ALO
crucible in run 1. a pure AlLOj sinker and a \._()
crucible in run 2, and a ZrOy-coated molybdenuui
sinker and a pure ThO; cruciblein run 3. No notice-
able chemical reaction was observed. \ll materials
performed satisfactorily, those of run 3 being the
best.  All the meusured values fitted the same
straight line.  The uranium (from Davison Chen
cal Co.) contained 0.220% U*® and its actual ura
nium content was 99.9 wt.%. Impuritics, in p.p.,
were: Feand Ni, 200: 0, 150; C, 90; Cu and Si, H0;
N, 25; Al, 20.
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liquid tesnperature range diagram of mctals dem-
onstracing the relationship between liquid (and
saturated vapor) densily vs. tcmpcrature over the
whole Tiguid temperature range, irom the melting
point to the critical point, by using the theorem of

sponding states of van der Waals, the law of
ear dinmeter of Cailletet and Mathias and
expesimental data on hieats and entropies of vapori-
zation, vapor pressure and partxcularly experi-
miental fiquid density data over as wide a tempera-
ture range as possible.  Density measurements
have been earried out, at this Institute, on a large
number of metals from their melting points to their
botling points, such metals as Pb,* Ag,* Cu, Sn, and
In.

It is clear now, from a study of the temperature
range diagram of liquid metals, that liquid density
ts astraaght line function of temperature far beyond
thie metal's normal boiling point, because the satu-
raded vapor density of metal, which according to the
law of rectilinear diameter causes deviation from

At 1
Cubical coel, of ex-
punsion for natural
e e e e ) G hquul uraninm i g,/ cnn e e - ~. Atomic volume, uranium, 771 °K
°K. Natural U L ym cm Mg, at, X 10t
1406 m.p. 17.808 17.905 17.678 17.5628 13.301 H7.6n
1500 17.801 - 17,807 17.582 17.432 5.374 57 .07
2000 17.284 17 291 17.072 16.927 13.774 HY .65
2500 16.768 16.774 16 562 16.421 R AN G1.49
3000 10.252 16.258 16.052 15.916 [h. G40 i U3 .44
4200 b.p. 15.01 = 0.04 15.02 14.83 14.50 15.86 == 0.04 69
D, 19.350 19.357 19.112 18.949
o —10.310 X 1074 —10.330 X 107% —10 200 X 107% —10.110 X 10~

The equation of the deusity of liquid uranium,
determined by the mcthod of least squares, is
Dizq . in g /eni? = 10.356—10.328 - 10~ 7", with a
probable error of +0.078%,.

Details of our general method of density nicasure-
ment, clectrical hicating, temperature control and
surface tension correction are given in another
publication.?

T recent papers®*it was shown that the tempera-
ture range of liquid metals, .., the range from the
melting to the eritical point, is far greater than for
any other type of substance. It extends, in view
of their elementary and atomic nature, far beyond
the thermal limits of existence of any other sofid or
liquid; even the - ablest of the latter dissociate into
atoms at about 5000-6000°K. In contrast, the
refractory metals such as Re, Ta and W will be
liguids up to a critical tcmpcxature of about
20,000, 22,000, and 23,000°K., respectively.

It also was shown®* that one can construct a
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lincarity, assumes signilicant values ouly substan-
tially above the normal boiling point.  Thus, we can
estinate the density of liuid uranium at its normal
boiling point with reasonable accuracy.

T. W. Richards in his classical work® on the
atomic volumes of separated lead isotopes proved
I, Soddy's concept of the cquality of atomic
volumes of icotones with o high degree of precision.
Thir, 1 © o from our data the Tiquid
Tand U, The coelli-
cieiits of Ui density equation D = Dy 4+ a7 and
density values for set temperatures for the three
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isotopes and the natural U-mixture are given in.

Table 1.
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