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Abstract—The NaCl–KI–K2CrO4 stable triangle was studied by differential thermal analysis. The melting
temperature, melt composition, and specific melting enthalpy corresponding to the ternary eutectic were
determined in the system. The compositions of crystallizing phases in the eutectic were confirmed by X-ray
diffraction.
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OBJECTS AND METHODS OF STUDY
Multicomponent mixtures based on halide salts

and chromates of s1 elements have a number of prop-
erties, such as low viscosity and high heat and electri-
cal conductivity, that enable their use as a basis for the
production of heat-retaining materials and some other
functional materials [1–3]. Quaternary reciprocal sys-
tems based on halides and chromates of alkali metals
are poorly studied, so their investigation is topical for
the acquisition of information about phase equilibria
and crystallizing phases in stable system elements.

In this work, the NaCl–KI–K2CrO4 stable triangle
of the quaternary reciprocal Na,K||Cl, I,CrO4 system
was selected for study. The data on the binary systems
bounding the stable triangle were taken from the liter-
ature: NaCl–KI, NaCl–K2CrO4 [4], KI–K2CrO4 [5].
All the bounding binary systems are eutectic systems.

EXPERIMENTAL
The studies were performed by differential thermal

analysis on a DTA setup of conventional design [5].

PHYSICOCHEMICAL ANALYSIS
OF INORGANIC SYSTEMS

Fig. 1. NaCl–KI–K2CrO4 triangle and the position of polythermal section AB.
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Fig. 2. Т–х diagram of polythermal section AB in the NaCl–KI–K2CrO4 ternary system.
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The used reagents of chemically pure grade (NaCl,
KI, K2CrO4) were preliminary dried by calcination
and remelted. The melting temperatures of the com-
pounds corresponded to the reference data [7, 8]. The
compositions are given in equivalent molar fractions
expressed in percent.

The liquidus projection onto the NaCl–KI–K2CrO4
system triangle is shown in Fig. 1. The polythermal

section A[70% KI + 30% K2CrO4]–B[70% KI +
30% NaCl], whose Т–x diagram is shown in Fig. 2,
was selected for study. This section was used to deter-
mine the ratio between potassium chromate and
sodium chloride in the ternary eutectic. The content
of the third component, namely, potassium iodide,
and the eutectic melting temperature were determined
by a further study of the invariant section passing from
the sodium iodide vertex through the point of inter-
section of the two branches of secondary crystalliza-
tion of potassium chromate and sodium chloride
(Fig. 3).

RESULTS AND DISCUSSION

The NaCl–KI–K2CrO4 stable triangle has been
studied and analyzed. The crystallization surface is
presented by the sodium chloride, potassium iodide,
and potassium chromate fields. Phase equilibria in the
NaCl–KI–K2CrO4 system are presented in the table.
The characteristics of the melt whose composition
corresponds to invariant equilibrium, i.e., the eutectic
(E 455°C) with 42.5% NaCl, 26.5% K2CrO4, and
31.0% KI, were determined in this system. The results
of X-ray diffraction analysis for a eutectic sample are
shown in Fig. 4 to confirm the compositions of phases
crystallizing in the system.

The specific melting enthalpy determined for the
ternary eutectic by comparison with the specific melt-
ing enthalpy of a reference component (PbCl2, melt-
ing at 495°C, 85 ± 5 kJ/kg) is 185 ± 5 kJ/kg according
to the results of seven measurements [9]. The molar
melting enthalpy is 18 ± 0.5 kJ/mol.
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Fig. 4. X-ray diffraction pattern of a eutectic sample with the composition (%): NaCl, 42.5; K2CrO4, 26.5; KI, 31.0.
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