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FIG. 3. Data for the melting of 
gold, together with the curve sug­
gested by Decker and Vanfleet (s~c 
text). The two symbols corre. 
spond to separate runs in tungsten 
containers; the symbols with tails 
denote data obtained upon decoll1-
pression, those without tails refer 
to compression. The accepted zero­
pressure melting point is indicated . 
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the Keimedy-Newton data3 do not agree with the present 
results: first, their use of chromel-alumel thermocouples 
at the upper limit of their calibration and in the range 
of possible chemical deterioration j second, their prob­
able slight overestimate of pressure at the higher pres­
sures as evidenced, for example, by intercomparison 
of dataU for antimony. The differing effect of pressure 
on the emf of chromel-alumel and Pt versus Pt+ 10% 
Rh thermocouples increases the discrepancy because of 
difference in the algebraic sign of the correction.8•9•12 

The zero-pressure data (Table I) suggest an initial 
slope of -5.94° /kbar, with an uncertainty difficult to 
estimate but probably less than ±0.3°/kbar. 

Gold 

Gold of 99.999% purity from American Smelting 
and Refining Company was run in capsules of Pyrex 
with a 5-mil thick tungsten disk between sample and 
thermocouple. There was no indication of any reaction 
between samples and containers. Gold apparently alloys 
with most metals, making it one of the more difficult 
materials to contain in metallic capsules, but no reaction 
was obvious with tungsten j unfortunately, there seem 
to be few oata for the Au-W alloy system. The data 
from the two mns are shown in Fig. 3. The double­
value of friction was, in all cases, less than 2 kbar j 
again, data below about 7 khar were not obtained. The 
precision is estimated as ±4 ° and the accuracy as ± 1.0 
kbar for the data (Fig. 3)_ 

In the effort to fmd a suitable container for gold, 
runs were made in tantalum, in molybdenum and in a 

II W. Klement, A. Jayaraman, and G. C. Kennedy, Phys. Rev. 
131,632 (1963). 

It F. P. BWldy, J. Appl. Phys. 32, 483 (1961). 

-

-
-
-

I 
30 40 

Pyrex capsule similar to that finally settled upon except 
that the tungsten disk was painted on the side in 
contact with the sample with TV Tube Koat, which 
is apparently colloidal carbon in an organic solvent. 
Runs in .Mo and Ta were rejected because they showed 
signs of sample contamination. The run in Pyrex, with 
the carbon-coated tungsten disk, yielded good signals 
and a linear increase in temperature of ""S.2°/ kbar up 
to about 30 kbar with a zero-pressure intercept of 
1l0S±SoC. A fluorescence analysis of TV Tube Koatl\) 
did not indicate any constituents above atomic number 
20. It is thus tentatively concluded that liquid gold 
reacts with carbon and that the course of peritectic or 
monotectic reaction had been followed in this par­
ticular run. 

Decker and Vanfleet4 recently published data for the 
melting of gold to 70 kbar with the solid-liquid transi­
tion being detected by discontinuities in resistance. 
However, to obtain their smoothed melting curves, (i) 
they introduced shifts of the order of ±10° in tempera­
ture in order to accord with the zero-pressure melting 
point of 1063°C; (ii) these shifts were combined with 
a juxtaposition of the raw data so that an a.ssnll1ed 
initial melting slope of S.91°/ kbar was obtained, (iii) 
the room-temperature pressure calibration was cor­
rected to the vicinity of the melting curve in a quanti­
tatively obscure way j (iv) the pressure corrections 
above .. W kbar were macle so that the data were con­
sonant with a Simon equation fit of the data below 40 
kbar, which in turn, depended, of course, on the 
assumptions made in the adjustment of the data ncar 
zero pressure. 

The smoothed melting curve of Decker and VanOeet 
for gold is plotted in Fig. 3, together with the results of 
this investigation. Disagreement is outside of the 
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