338 AL V. Grossi

s-uranium, the stable modification of the clenient at high temperatures, is body-
centred cubic with a space lattice corstunt - 348 A at 785"C.UY This corresponds to
a density - 18:78 glem® at 785°C. At the melting point of U, -~ 1133 i 20C or
1406"K,00 the density of the solid -« 18:39 glem?, based on a lincar cocllicient of
thermal expansion — 1492 » 10+ K. Asswmning, as is true for a number of metals, a
volume increase on fusion == | 2-5 per cent, the density of liquid uranium, at the
melting point, should equal:  17:92 glem®, or have V, = 1328 em?/g atom.
ANDRADE'S formula for 7 at the me.c i point (see p. 333) applies to uranium, since
it is body-centred cubic and leads 1o tie vaae:

5T % 10 7L /(23807 . 1406)
)/m.p. o 13283

= 5:86 < 10* poise

= 5:806 centipoise i 14007K.

The interpolated activation encrgy, /7, for a metal melting at 1406"K., from Fig. 2,
- 4300 cal/g atoms. Thus the viscosity ol liquid uranium, 1,

1, - a.exp (4300/RT).
At the melting point or 14067K.
o 586 210 Ea.enp (43001499 . 1400)
and thus the constant @ for uranium,
a - 12:62 10 ¥ poise.
The final Andrade equation becomes:
W == 12:62 >0 10 %, exp (4300/RT) poises.

e-plutonium, the high temperature modification, at 500"C., is body-centred
cubic.! The same is truc® for thorium. Thus the ANDRADE relationship (see
p. 336) applics 1o both metals.

TABLE 2.— PHYSICAL CONSTANTS OF LIQUID URANIUM, PLUTONIUM AND THORIUM''®

! ", 1,

T Py |
A (,';'\;’ D'i':‘/‘ ,‘::";'.' e o teal/g atom), | (centipoise)
slemsy - . lrom Vg, 2, i atmp. at 2000°K.

U 238

1406

1792 (est.) | 1328 a0 s 371
pa | 239 | 9127 | 166300 e 3200 \ IRy 172

504 —

Th 232 | 2020 10-79 (est.) 21-55 I 5300

a3 Karz and E. Rasinowircen, National Nuclear Encrgy Series, The Chemistry of Uranium, Div.
Vi, Vol. 5, pp. 133-152. McGraw-Hill, New York (1951).

a2 See Jo ). Karz and G. T. SeasorG, The Chemistry of Actinide Elements. J. Wiley, New York (1957).

9 C, [, OLseN, T. A. SANDERNAW and C. C. HRRICK, Report LA-2358 (1959); in contrast to most other
metals plutonium contracts on melting.

a0 § 5 Katz and G. T. SEABORG, The Chemistry of Actinide Elements, pp. 266-267. J. Wiley, New York
(1957).

) § 5. Kartz and G. T. SEABORG, The Chemistry of Actinide Elements, pp. 28, 29 and 30. J. Wiley, New
York (1957).




