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The present work concerns with a systematic Raman
spectroscopic investigation of the structural properties of
molten mixtures of ScCl;-CsCl in the complete
composition range. The temperature and composition
effects on the Raman spectra have been carefully
measured and used to identify the possible structural
entities present.

In dilute in ScCl; melts and at compositions up to 25
mol% ScCl; the following equilibrium is established:

ScCl4 Sl Y +Cl”
which shift to the write with increasing temperature
and/or ScCl; mole fraction. At intermediate compositions

with 0.25 < X g, < 0.7 the Raman spectra indicate (e.g.

Fig. 1) a multispecies equilibrium involving at least three
Species:
2S0,C1¥ 53cCl, +ScCly

Both tetrahedral (ScCl ,) and octahedral (ScCl 2_) species

are formed by dissociating a species formed by two
octahedral bound by aface.

For compositions rich in ScCl; and for pure ScCl;
the data indicate to some extend a loose-network structure
of bridged octahedral similar to that proposed for YCl;
meltsY. On the other hand a variety of physicochemical
measurements gmolar volumes, vapor pressures, electrical
conductivity) ® as well as recent computer simulation ©
and neutron diffraction  studies require a model
structure that fulfils the following contradictable
properties for pure molten ScCl; (@) an average
coordination number less than six (b) a loose network
structures connecting coordination polyhedra through
chloride bridging and (c) large molar volume changes
upon melting (i.e. “molecular” melt) but appreciable
electrical conductivity (i.e. “ionic” melt).

The model proposed (Fig. 2) is based on the
formation of cluster structures which is composed of
“inner” fragments of “octahedral” network-like structures
which terminate with “surface” fragments of scandium in
“tetrahedral” coordination. The clusters are not
considered stationary. Their life time is longer than the
time for vibration but continuous fluctuations in size may
occur by splitting or merging clusters or by
rearrangements between the inner and outer fragments.

References

1. G.N. Papatheodorou and S.N. Yannopoulos, in
“Molten Salts: from Fundamentals to Applications’
NATO ASI Symposium Series 2, ed. M. Gaune-Escard,
Kluwer, Boston VVal. 52, 47 (2002) and refs. therein.

2. G.J. Janz, Molten Salt Handbook, Academic Press,
New York , 1967.

3. P.A. Madden, M. Wilson and F. Hutchinson, J. Chem.
Phys. 120, 6609 (2004)

4. J.C. Wasse and P.S. Salmon, J. Phys.: Condens. Matter.
11, 9293 (1999)

50%

scCl, \ SO,

Reduced intensity

150 200 250 300 350 400 450
Raman shift (cm™)

Fig. 1. Temperature dependence of the Raman spectra of
molten ScCl;-CsCl mixtures
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Fig. 2. Network-cluster-like model of molten ScCls; the
inner fragment is composed of edge bridged octahedra.
The outer (surface) fragment involves tetrahedral bridged
to the inner fragment and having two terminal chlorides.



