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Thermal Analytical Estimation of the Triple Point
Temperatures of Mercury, Water and Gallium

Hirohisa Sakurai

(Received April 8, 1992)

The triple point temperatures of pure mercury, water and gallium are estimated by a thermal analytical
method using mercury samples with nominal purities of 7N and 9N, gallium with 7N and water with 5N. The

differences between the triple point temperatures realized by the pure samples and by the conventional triple

point equipment are less than 0.1 mK, which is estimated from the relation of melting temperature vs. the inverse

of the fraction of melt. Concerning the triple point of water, the main source of the uncertainty is the ambiguity

of the isotopic composition, rather than the error from impurities. The uncertainty of the unit of temperature,

kelvin, is in the same situation. The definition of the unit by the gas constat has now a high potential to replace

the present definition of the kelvin.
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Table 1 Substances

substance nominal mass of  estimated
purity sample impurity

mercury 1 99.9999999% 14g 5X10°*
2 99.99999% 15g 1X107

water 99.999% 1g 5X107
gallium 99.9999%% ig 1X10°¢
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Fig. 1 Schematic diagram of the adiabatic calorimeter,
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Table 2 Uncertainties of this measurement*’

Error sources uncertainties*® 3 ¢ /mK

Hg H,0 Ga
resistance measurement 0.02
standard resistor 0.4
self-heating 0.08
adiabatic control 0.02 0.02 0.06
thermal equilibrium <0.01 0.03 0.07
1/F=0 estimation 0.04 0.02 0.05
Total*¥*) 0.10 0.10 0.13

# The uncertainty of isotopic compositon is not included.
*+%) The maximum value of each error source.
*%*)  Square root of the sum of the squares
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Fig. 2 Melting curves of the triple point of mercury
expressed by the resitance of the thermometer vs.
the inverse of the fraction of melt, 1/F. The resi-
tances are normalized by the value at the triple
point of water realized by a conventional glass
water cell. The data filled with gray were measured
at 1 h later than those without gray.
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Fig. 3 Melting curve of the triple point of water,
The simbols are the same as in Fig. 2.
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Fig. 4 Melting curve of the triple point of gallium.

The simbols are the same as in Fig. 2.
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