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Fixed points on the scale of high pressures:
The freezing pressure of mercury at 0°c
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Abstract. There is now an increasing tendency to use fixed points, identified by
phase changes or polymorphic transitions of pure substances, as a basis for agreement
on a practical scale of high pressures, on rather similar lines to the use of fixed points
for the definition of the International Practical Scale of Temperature. It was first
proposed by Bridgman that the pressures corresponding to the liquid-solid equilibrium
of pure mercury at various temperatures offer convenient fixed points in the pressure
range up to the order of 20 kb (2000 MN m~2).

The present paper, which is one of a series dealing with investigations of fixed points
at the National Physical Laboratory, gives the results of a determination of the freezing
pressure of mercury at 0°c, measured directly in terms of the Laboratory’s pressure
balance standards. The value obtained is 756°92 MN m~2 (75692 bar, 7718'5 kgf cm~—*)
with estimated limits of accuracy to 4+ 012 MmN m~—2. Comparison with the results of
other investigations and possible sources of error are discussed.

1. Introduction

Up to the region of 20 kb high pressures may be measured with considerable accuracy, in
absolute terms, using established techniques based on the pressure balance. At higher
pressures absolute measurements become increasingly difficult and eventually it is necessary
to rely on extrapolation from the absolute scale, based on physical effects which vary
smoothly with pressure. An example is the well known manganin electrical resistance
gauge. It has now long been recognized that the establishment of a ‘practical’ scale on
these lines is much facilitated by the use of ‘fixed points’ depending, for example, on phase
changes of pure substances and chosen to provide a series of accurately reproducible
pressures. The situation is in many respects analogous to the more familiar use of fixed
points in defining the International Practical Scale of Temperature.

The application of this concept to the pressure scale owes its initial impetus to the work
of P. W. Bridgman who himself performed a vast number of experiments to establish the
pressures at which phase changes or polymorphic transitions occur in a wide range of
substances. Bridgman’s work has subsequently been extended by many others, of whom
Drickamer, Kennedy and their co-workers have been especially prominent in recent years
(Bridgman 1949, Drickamer 1963, Kennedy and La Mori 1962, Wentorf 1963).

In order that extrapolation based on fixed points may be carried out to the best advantage,
it is desirable that any such points which are within the range of absolute instruments such
as the pressure balance should be known to the best available accuracy. The object of
the present paper and others in this series is to give the results of basic determinations
carried out at the National Physical Laboratory, together with sufficient details of the
techniques employed to enable these to be reproduced elsewhere.

The first comprehensive study of the freezing pressure of mercury as a function of tem-
perature was carried out by Bridgman (1911) whose results are considered later in this paper
(§ 3:3.). The melting line of mercury is of particular significance in that the range of
pressure corresponding to temperatures from 0°C up to room temperature practicaily
coincides with the upper half of the pressure range at present accessible to standard designs
of pressure balance. The transition at 0°c has been widely used for the local calibration of
manganin gauges and other pressure measuring devices. This paper deals in detail with a
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