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Abstract

Phase diagram of the (Csh¥IINO3) binary system is investigated between 293 K ab@ 7
K, under atmospheric pressure, by means of sinmetias direct and differential thermal
analysis, DSC and X-ray diffraction techniques.sTphase diagram is characterized by two
continuous solid solutions, a minimum "like-azepeb at 403 K and a very limited solid
solution rich in TINQ. An optimization of the thermodynamic parametefshis binary
system is also performed using all the availabjgeermental data.
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1. Introduction

Mixtures of alkali nitrate salts are characteribgda high thermal stability in the liquid state,
relatively low melting temperatures and relativaigh enthalpies of fusion. They have the
advantage of being non-volatile and not very caoveodl]. These properties are readily
adaptable to be used commonly for thermal storageheat transfer in Concentrated Solar
Power plants (CSP) [2-4]. Among these nitrates wentton the mixtures of:
(NaNGs+NaNG+KNO3) (Hitec), (NaNQ+KNOg3) (Solar salt), (LIN@+NaNO;+KNOs3),
(Ca(NG;),+NaNG;+KNO3) and (Ca(N@)2+LINO3+KNO3).

They are also used in electrochemistry and metadlar electrolysis [5] and in the processing
and development of functional glass such as (BINONaNQ) and (TING + KNOs)
mixtures [6-7].

Thus, knowledge of the thermodynamic propertiesheke pure nitrates and their mixtures
and the composition of mixtures having low meltilegnperatures motivates the industrial
investigators to improve their products in manydée The phase diagrams of binary and
higher order systems are an initial "roadmap" wipcbvides these information. However,
some of their published phase diagrams are incampheonsistent, or not available.

There is a dispersion of the experimental resulisliphed in the literature, concerning the
thermodynamic properties of caesium nitrate, thallinitrate and their mixtures. It is also
noted that their published phase diagram (CgNUNOs) is incomplete [8-10].

Therefore, in order to choose the most probableegfor the updating of the thermodynamic
data, the coupling of theoretical modelling and eskpental investigations (compilation +
optimization + coherence) is necessary. Currettiig, method constitutes a research axis in
its own right and involves several competencesherekperimental, theoretical and computer
levels.
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