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The results of a long-termed extensive research, (se
for example, [1-6]) were assembled and generaligdid.
the studied objects (more than thirty) are binaeynary
and quaternary melts of various nature, in whialongf
interparticle interactions or, otherwise, a chemigaort-
range order is inherent.

The experimental study was implemented in mostsase
by means of Knudsen-cell mass spectrometry When the
vapour pressures was beyond the mass-spectrometer
sensitivity, the accessible temperature range wtended
by chemically generating volatile substances diyantthe
effusion cell, which exhibit measurable vapour pugs.
Such enhanced technique had allowed determinafiaii o
components' activities and other thermodynamic gutigs
of the studied liquids by several independent ndthio
wide temperature and concentration ranges and oigeck
the precision and validity of the derived infornoati as
well. As result, representative files of the expemtal
data comprising from several hundreds to several
thousands activity values at various concentratemmd/or
temperatures were obtained. Data-files analysiswall
revealing the common particular features of thealiur
of the thermodynamic functions of the studied otsiea)
the concentration dependence of both the mixinadpy
and the Gibbs energy has strongly asymmetric,rakeaof
nearly triangular shape; b) the mixing entropy is
characterised by rather low negative values; c)ntirdng
enthalpy and entropy depend significantly on terapge;

d) concentration functions of the partial properta the
components exhibit inflection points at composition
corresponding to the maximal degree of associagpihe
excess heat capacity is characterised by largetiymosi
values with the maximums at the compositions of the
highest short-range ordering. The regularitieedishbove
were shown to be adequately elucidated in termghef
only theory of liquid solutions: the associatedusioin one.
Since a directed short-ranged covalent constitoérthe
chemical bond plays a paramount role in the asBonia
process, a reliable distinction between the coutidlns of
different types of interparticle interactions intthe
thermodynamic functions is possiblin this context the
theoretical models and quantitative approaches were
developed, which permit to describe and explain the
structural state of liquid solutions (such as Bidthornton
structure factor), the behaviour of their physiaaid
chemical properties (viscosity, activation enerdyboth
viscous flow and crystallization, and, in some ease
electric and thermal conductivity) and glassformitaility

of the melts with a precision not worse than the
experimental one (fig. 1, 2).
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Fig :1. Gibbs energies, 1, enthalpies, 2, and aiitia
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energy of crystallizationAE,, (dashed line) of the Ni-Zr
amorphous alloys according to present research and
literature datadH: 4; ®; 0O; <, AE,; ®, O; &.

Fig. 2.AS (solid Iines),CpE (short-dot lines) of the Fe-Si-B
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melt at 1423 K (in J md8K™) and temperature (in Kelvin)
of the amorphous Fe-Si-B alloys crystallization Sfaed
lines). The mixing entropy)S, (dashed-dot lines) and the
excess heat capacit(yp”, (dashed-dot-dot lines) of the Fe-
Si-B melt at 1423 K (in J mdK™), computed under the
assumption of the ternary associative complexesraiaes



