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for the “permanent’™ gases, hydrogen-banded liquids and many ordinary compounds,
11, is found to equal AU, [2:45.

The viewpoint does not hold in the case of metals,* however. A simple example of
the two low melting mctals, mercury inc gallium, but boiling far apart, illustrates this
point, as shown below:
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11, for mercury and gallium ciihen from Tabie 1) and AU, for these metals are
compared in the table above.  Whocas the //'s show only a small diflerence, the
corresponding values for AU, wie Licapart; there is no simple relationship between
11, and AU, for mctals,

It was found, however, that . sanple relationship exists between 11, and the melting
point of the metal. This is shown graphically in Fig, 2, /1, increases as a monotonic
function of the melting point of the icad. All known mictals for which /7, data are
available lie on or close to the smooth curve. Low melting metals, such as mercury,
gallium or the alkali metais have low encrgies alactivation /7,, while silver, copper and
iron, melting above 1000°K, have high activation energics for viscous flow. The highest
values arc expected for the refractory metals, such as tantalum, rhenium and tungsten,

Usc of this empirical relationship thus makes it possible to estimate the change of a
metal’s viscosity with temperature.

It should be understood thit this empirical relationship represents a first approxi-
mation only. A more precise relationship will have to take into consideration the
different changes in specific volume or density with temperature for various metals.
Thus, for example, although the melting points of cesium and gallium are very close
(sce Table 1), their temperature cocliicicits o D/dr are quite different, since the eritical
temperatures™ of cesium (21507) and patiicm (76207K). are quite far apart. This
empirical relationship can be expressed algebraically. However, it would be desirable
to first obtain viscosity data on the Ligh temperature branch ol the curve, i.c., above
the melting point of iron. It woulid b particularly interesting to get viscosity data for
such high melting metals as molyldonom, tantalum and tungsten.

As has been shown also by ANpiapet™the viscosity of a liquid metal ar the
melting point, provided it has a close packed crystal structure, is given by the simple -
cxpression:
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* We are grateful to the reviewer for informing us thiat according to EYRINGs latest development of the
theory of signilicant liguid structurest® the viscosity of metals involves the introduction of holes of ionic size
rather than of atomic or molecular size, is in the ciase of non-metallic atoms or molecules. Thus a relationship
similar to the one expressed in this article may be expected theoretically.
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