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HEATS OF VAPORIZATION, Affvqp, AT THE NORMAL IJOILING
PoINT OF NON-METALS AND METALS, IN CAL./G.-ATOM

Non-
metals Metals
Hz 107.9 Hg 14,137
N, 667.5 Na 21,280
O 815 Zn 27,560
Fa 781 Pb 42,880
Cly 2430 Ag 60,600
Bry 3585 Sn 69,400
1z 4985 Fe 83,000
S 2300 Zr 139,000
Mo 142,000
w 191,000

termined the vapor pressure up to 1700°K. and
finally, thirty years ago, Birch,' at Bridgman's
laboratory at Harvard, succeeded in determining
the critical temperature and pressure. By cor-
relating all the experimental data,'=* which slunv
a great (although not perfect) degree of interd
consistency, the following values for the critic:]
coustants arc obtained. They are com»
those obtained ifrom Gates and Thodo:

ship.}!

Cates
and Mhodos”
Experimental relat.onsiup
Ti, °K. 1733 (250) 1155
P, atm. 1587 (==50) 1
D,, g./cm,? 4.70 (4£0.20) 0.499
Ve, cm.?/g.-atom 42,7 (£2.0) 202 .4

Thus, we sce that the experimental values for
Hg are off by large factors from Gates and Thodos’
estimates, particularly for D, V,, and P..

Furthermore, all the experimental evidence ob-

(10) F. Birch, Phys. Rev., 41, Gi1 (1032).
(11) Meissner and Redding’s cstimates are similar,
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tained recently at the Institute on the liquid den-
sities of various mietals, such as Pb,'* Ag,!? Cu,!®
Su, ™ I, *? Bi,Mand Mg, up to their respective
normal boiling poiuts, climinates still Turther the
possibility that the estimates of Gates and Thodos
can be correct. One example will suffice. Our
experimental® and extrapolated values for the
deunsity of liquid and saturated vapor of lead are

Diiqa Diq. gas,
L o8 g./cm.® g./cm.?
Cxperimental { 1600 9.361 e
values 2024 (N.B.P.) 8.803 0.0012
Extrapolated lr i 5107 i
valties 3000 7.49 0.029
3500 6.79 0.072

I Gates and Thodos’ value of 3584°K. for T of
Ph is correct, there should be a sudden change in
the whole density vs. temperature relationship for
the hiquid and saturated vapor beyond the normal
botliug point, in contrast to all known liquids.

The knowledge of true ceritical temperatures
periits us to establish a very simple deusity vs.
teriperature relationship'—* for most of the liquid
¢ ol any metal and also the change in surface
fension or energy os. temperature for any metal. !¢

LU goes without saying that it would be highly
desivable to determine the eritical temperature of
other metals besides mereury; some of them are
certainly within reach of modern high temperature
experimentation.

(12 J, Inorg. & Nuclear Chem., in press.

(13) J. Phys. Chem., in press.

(14) A. D. Kirshenbaum, Final Report, “Iligh Temperature
Inorganic Chemistry,” National Science IFoundation, Rescarch
Crant 15540, Research Institute of Temple University, October 31,
m(;;:'n) A. D. Kirshenbaum, J. A. Cabill, and A, V. Grosse, J.

Inorp. & Nuclear Chem., 22, 33 (10061).
(16) A. V. Grosse, J. Inorg. & Nuclear Chem., in press.
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