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The thermal conductivity of the molten KHF, has been
determined by means of a specially developed experi-
mental facility at 250 to 450°C.
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Molten fluorides can be applied as heat carriers.
Therefore it is necessary to know their thermo-
physical properties in a wide range of temperatures.

1. Some Characteristics of KHF,

KHF, transforms from an alpha to a beta phase at
195°C and has a relatively low melting point (approx.
240°C) [5]. Itis used for the production of elementary
fluorine [1]. Part of the phase diagram of the system
KF-HF is shown in Figure 1 [2]. Density-measure-
ments have been published in [3, 4].

2. Principle of the Measurements

An apparatus has been developed to measure the
thermal conductivity of any molten fluoride. The
method uses temperature measurements on the out-
and inside of an annular layer of the studied molten
salt and simultaneous heater electrical power meas-
urements. The thermal flow penetrates the annular
layer of the melt radially. The thermal conductivity of
the melt is than computed from the measured data by
a Fourier’s equation, adjusted to this particular case:
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Fig. 1. Phase diagram of KF-HF system.
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where

Q =celectrical power of the heater [W],

A, =thermal conductivity of the apparatus material
[Wm K],

r; =radius [m], for i=0, 1, 2, 3 cf. Figure 2,

T, = temperature on the inside surface [K],

T, = temperature on the outside surface [K,]

[ =length of the active tube [m], Figure 2.

3. The Apparatus and the Measurement Procedure

The apparatus is shown in Figure 2.

Vacuum and overpressure leak tests of the appa-
ratus were carried out at room- and elevated temper-
atures. Dry nitrogen was used as testing as well as cover
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Fig. 2. Apparatus for the measurements.
1 —storage chamber

2 — expansion chamber

3 —annular layer of molten fluoride salts
4 — outside tube

5 —inside tube

gas. The storage and expansion chambers were
connected to the cover gas and vacuum system,
Figure 2.

Both chambers were equipped with auxiliary
external heaters, thermocouples and thermal insula-
tion. During the measurements the molten salt
temperature in chambers was kept in equilibrium
with the average temperature in the annular layer .

The temperatures and electrical power rates were
measured and stored by an EMS 2000 system [6]
supported by an XMEAS system [7].

A sample of KHF, was inserted into the storage
chamber, and the apparatus was sealed and heated to
approximately 120 °C. The sample was dewatered by
the vacuum system for a few hours.

The following steps were heating over the salts
melting point, temperature stabilization, and reading
and recording of the temperature and electric power
data (pos. 6, Fig. 2) at the constant temperature.

The calculation of the thermal conductivity from
the measured data was done by the FEM method [4].
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4. Results

The obtained thermal conductivity in the range
525-730 K, shown in Figure 3, has been approximat-
ed by the polynomial

A=(0,00948T —2,577—6,42-10-6 T°) Wim K,

where T'is the temperature in K. The accuracy of 1 is
within £8.5%.
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Fig. 3. Thermal conductivity of KHF, vs. temperature.

[5] O. Knacke, O. Kubaschewski, and K. Hesselman,
Thermochemical Properties of Inorganic Substances,
Volume I., Verlag Stahleisen m.b. H. Diisseldorf, 1991.

[6] System EMS 2000, Energovyzkum, Ltd. Brno.

[7] O. Matal Jr., XMEAS - Users guide, Energovyzkum,
Ltd., Brno 1998

Nachdruck — auch auszugsweise — nur mit schriftlicher Genehmigung des Verlages gestattet
Verantwortlich fiir den Inhalt: A. KLEMM
Satz und Druck: Konrad Triltsch, Print und digitale Medien GmbH, Ochsenfurt/Hohestadt



