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The melting cun'es of the alkali chlorides and the sodium halides bave been determined at high pressures. 
The result~ can be represented \\"ithi~ experimental error by Simon's equation. Comparison of the slope 
of the meltmg cun'e at lo\\" pressure \\"Ith measurements of the changes of \'olume and entropy upon fusion 
suggests tbat the latter data are systematically in error. 

1. INTRODUCTION 

PREVIOUS investigations of the effect of pressure 
on melting points have largely been concerned 

with metals, organic compounds, and "solidified gases" 
(He, N2, etc.), In the present work the list of sub­
stances studied is extended to include simple ionic 
compounds, thereby providing a further test of the 
validity of both Simon's equation of the melting curve 
and various interpretations of the parameters appearing 
in this equation. 

The melting curves of the fi\'e alkali chlorides and of 
the remaining sodium halides have been followed to a 
maximum pressure close to 25 000 bars. Large changes 
in melting point were produced; in most cases the 
temperature of fusion was increased by 300 to 500°C. 
Experimental values of the initial slop~s of the melting 
cur\'es prm-ide a measure of the internal consistency of 
the measurements of changes of volume and entropy 
upon fusion recorded in the literature. In addition, 
triple points at which two solid polymorphs and liquid 
coexist were located for K.CI, RbCI, and CsCI. 

II. EXPERIMENTAL METHOD AND RESULTS 

Apparatus 

·:Measurements at the higher pressures ~'ere made in 
the compound apparatus de\"e!oped by Francis Birch 
at Han-ard University. This equipment has been de­
scribed pre\iously.1 Pressures were determined to within 
about 100 bars by the change in resistance of a coil of 
manganin wire. Temperatures were measured with 
Pt-Pt 10% Rh thernlOcouples. The charges were heat ed 
in a re~istance furnace mounted inside the pressure \"eS­

sel. 
Temperatures of 1400°C ha\"e been rcached in this 

apparatus by using small furnaces, but the present 
c-"perimenls required a furnace 0.25 in. in inside diam­
eter. It was not possible to attain temperatures abo\"e 
about 11S0"C without exceeding the capacity of the 
const:mt-\"oltage transformer which supplied the power. 

data, the melting curves were redetermined up to 1300 
bars in other equipment. This apparatus is a thick­
,,,ailed tube, mounted in a horizontal position, contain­
ing a furnace that is some"'hat larger than the Yertically 
mounted one in the high-pressme equipment. Pressure 
was measured to within 10 bars with a Bourdon gauge, 
and temperature was measured with chromel-alumel 
thermocouples swaged in pressure-tight sheaths of 
inconel. 

The power required to reach a given temperature 
roughly doubles as the pressure is raised from atmo­
spheric to 1000 bars. The change over the remainder of 
the pressure range is less than this, even in the high­
pressure apparatus. This is accompanied by changes in 
thermal gradients throughout the apparatus, and errors 
due to such causes should appear at the lower end of the 
pressure range. The low-pressure equipment was de­
signed to make any such errors as different as possible 
from those in the high-pressure apparatus. H ence, the 
good agreement between the two sets of data can be 
taken as eyidence that the results are free from instru­
mental bias. 

Method 

In the high-pressure apparatus, several Pt capsules 
containing the salt were packed around a thermocouple, 
and similar capsules, filled ~'ith A120 3, surrounded 
another which was placed at the same level in the 
furnace. l\Ielting and freezing were detected by changes 
i~ the rates of heating or cooling and by changes in the 
dlfference between the temperatures of the two thermo­
couples. Capsules with a reentrant tube in which 
the thermocouple wa5 placed were used in the low-pres­
sure apparatus. This improvement, and the greater 
sensiti\-ity of the thermocouples, enabled the melting 
curve to be determined by arrests in heating and cooling 
without the usc of a second thermocouple, In all cases 
the capsules were sealed by welding in order to prevent 
solution of the pressure media (nitrogen or argon) in 
the molten s:1lt. Because of discrepancies between the results obtained 

in the high-pressure apparatus and thermochemical The accuracy with \\'hich the melting points could 
be located was limited by rOlmding of the arrests in the 
rates of heating and cooling. The melting curve was 

- crossed se\·eral . times at each pressure, and the rates 
Eng. Chern. 49, J96S of heating and cooling were varied. Because of the small 

thermal inertia of the system it was not possible to 
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