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The hypersonic velocity of molten sodium and potassium
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spectral range was 29.59 GHz, and during an
experiment the interferometer was pressure-scanned
over five orders.

Spectra were recorded in the temperature range
(800—916) °C for molten NaCl and (776—907) °C
for molten KCI. From the Brillouin frequency shift
the sound velocity, v, was calculated according to
the formula

chlorides has been measured over a temperature range of Ave
about 100°C above the melting points. The measurements r=——,
were carried out at scattering angles 90° and 140°, cor- 2n vo sin 6/2

responding to a 6—10 GHz frequency range. No deviation
from previous ultrasonic values of velocity was observed
at these frequencies, indicating that the measurements were
performed at frequencies lower than any relaxation fre-
quency.

As part of a continuing study of the Brillouin
spectra of ionic liquids in this laboratory [1], a high
temperature thermostat has been constructed [2]
to be used for measurements around 1000°C in
molten chlorides. This work on the molten sodium
and potassium chlorides was a natural continuation
of our previous study on molten nitrates. Molten
alkali halides have a simpler structure than the
nitrates, and for comparison with theories of liquids
it is preferable to study halide melts. The experi-
mental difficulties are, however, much larger, due
to the higher melting points and the more corrosive
nature of halide melts.

where c/vo= 1o= wavelength of the light source,
Av = frequency shift of the Brillouin line, » =index
of refraction of the scattering medium, 6 = scatter-
ing angle.

The index of refraction [3], the measured value
of the frequency shift and the calculated hypersonic
velocity are listed in Table 1. The velocity as a
function of temperature is shown in Fig. 1, where
solid lines represent the present results and broken
lines the ultrasonic results reported by Cerisier
et al. [4]. With an experimental error of 19, the
hypersonic result is in good agreement with the
ultrasonic data which can be seen in the figure.

Table 1. Experimental data of hypersonic velocity.
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Fig. 1. Graph of velocity versus temperature for molten
KCl and NaCl. Present hypersonic measurements are
labeled O at 90° scattering angle A at 140°. Solid lines
represent the best fit to the present results at both the
scattering angles; broken lines represent the ultrasonic
measurements of [4].
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Table 2. Velocity data as a function of temperature (ms-1).

Hypersonic
velocity
Present
research

Hypersonic
velocity
Martin et al. [5]

Ultrasonic velocity
Cerisier et al. [4]

NaCl Salt

2419 — 0.834 T 27077 —1.5155 T
(90°) + 0.39527 - 10-3 T2
2389 — 0.806 T’

(140°)

KOl Salt

2222 — 0.828 T 3032 — 2.691 T
(90°) + 0.10847 - 10-2 T2
2278 — 0.886 T

(140°)

2477.9 — 1.3760 T
+ 0.29561 - 10-3 T2

The temperature dependence of the velocity from
the present and recently reported [5] hypersonic
data are summarized in Table 2 together with
ultrasonic data [4]. All the tabulated values of the
hypersonic velocity and its temperature dependence
agree well with the corresponding ultrasonic results;
accordingly no dispersion was found for frequencies
lower than 10 GHz. The measurements were thus
performed below any relaxation frequency for both
liquids.
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