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ABSTRACT 

The efficiency of the differential-thermal analysis (DTA) 
a plication is shown on the example of a peat number of subjects, 
t&is analysis being the main experimental method in the suggest- 
ed general algorithm for investigating polycomponent salt systems. 
The large volume of information obtained by the DTA makes possible 
its application in differentiating the systems into the phase unit 
blocks, in the process of building crystallization trees, defining 
the affiliation of non-variant balance pointu to particular phase 
unit blocks (PUB), defining ~lsa the parameters of phase bslance, 
and describing the chemical interaction of the components of the 
system. 

The peculiarity of polycomponent uystems lies in their poly- 

aggregation, diversity of their morphological types and poly-phase 

character. The existing methods of investigation do not ensure 

optimal studies, thereby restraining the application of polycompo- 

nent systems in solving ucientific and technological problems. A 

complex methodoloqv of polycomponent system investigation was 

uuggested by the authors. It is based on the distribution of all 

obtained and applied data through s number of informational 

levels, diVerent in their volumes and contents, though logically 

connectedfl]. 

One of the main operations in the general elaorithm oP 

studying: diagrams of state is the process of revealing unit com- 

oonents of oolycomponent systems and their adequate geometrical 

image. Since the therminology used in the field of breakinq up the 

polyhedrons of compounds is misleadinq, the authors sug?nest 

Teneral concept - a phase unit block (SWB) RR R single component 

of a system. PUB is a concentrated field of the diagram of 
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compounds characterized by its own comnlexity of lo%ntly 

crystallized phases, which correanond to individual substances 

forming the block, or to solid solutions on their base. 

Revealing the PUBS of a system and their combination in the 

diagram of comoounds is called s system differentiation process. 

A Series of algorithms for differentiating and forming nhase 

trees in oolycomponent systems wau worked out. These algorithms 

are baeed on algebraic signs o? recoqnizin4 Peometrical 

situations, on the fields of the preatest volume of information, 

on the graph theory, on using the matrices of chase indices, 

the~odyl~amic data arrd topological aeculisritiee of nhvsical- 

chemical systems. At this stage the DTA is used to define the 

correspondence of non-variant balances noints to the revealed 

PUBS and to build afterwards a phaue crvstallization tree$,2]. 

The investigation includes: 

f. Combining the DTA and measurements of electric conduction 

to define the temneratures of QhFiBe transitions, including those 

corresponding to complete disappearance of the liquid. 

2. Using the DTA to study one compound on each secant element. 

3. To reveal the character of non-variant balance points, to 

define whether they corresnond to particular PUBS; all that by 

comparing; the temperatures of complete crvstallisntion of melts 

on secant elements and in the addoininq PUB reveals the point of 

peritectic balance, their non-coiWtdence - the point of eutectic 

balance. 

The comnlexity of the revealed qon-varisnt balance ooints in 

?UBs makes it possible to build 't ahnse crystsllination tree. It 

determines stable products of the chemical interaction among the 

components of the system. 

A most complicated task of the nolv~~nonent system 

investigetlon is that of defining the comnouitions and the 

temperatures of non-variant balance oolnts and the parameters of 

one-, two-, e.t.c. vartant balances. The inveetipation become? 

leas conlnlicated when one annlies the suq:qested nro;iection- 

the~o~ra~h~~a~ method, It is besed on usinp the 1qv:s of nhnse 

crystallization and edvsntapeu of the DTA[3]. 

The D'PA allows to fix the temnerstures of all the phase 

trensltions takinq nlRce during melt crystallization. Thus, hsvinp; 

hesttinp, end cooling thelrroqrsms for n number of compounds of 9 
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chosen section one can build its polythermal diagram of state. 

The geometrical image8 of phase balances shown on the diagram of 

&ate are out of the section plane. Thus, the diagram of state of 

the polythermal section is a projection of the geometrical image 

of phase balances of the system on ite cross-section. It was 

shown [41 that the direction of the projecting rays is connected 

with the laws of phaoe crystallization. In the geometrical modela 

the direction of phase crystallization ie defined by the direction 

of vectors going from the correfloonding polea. The direction of 

the vectors by nhase crystallization of R non-atoichiometric 

comoound can be easily defined by exneriment. Knowing the direc- 

tion of vhase crvstallization one can observe the movements of 

any figurative noint of a polythermal eection in a polyhedron of 

comnounds up to the concentration noint corresponding the end of 

crystallization. If the polythermal section, therefore, is chosen 

according to the lawe of phase crystallization, its diagram, 

built with the help of the DTA data, gives necesflary information 

for defining the oarameters not only of non-, but also of one-, 

two-, e.t.c. balance states. They are defified by projecting 

particular points of diagrams of state of polythermal eections 

onto R polyhedron of comvoundfl. To define a noint in a three- 

dimensional .anace there must be two projections of the point on 

one or two .aectionR, in a four-dimensional space - three orojec- 

tiona, e.t.c. The aoplication of the orojection-thermographical 

method showed its high expres&veness with ninimal excessive 

information. 

CONCLUSIONS 

The DTA application in the general algorithm of the poly- 

comnonent system investigation made it possible to reduce temnoral 

exnenRes in dozens and hundreds times. The more comnonents has a 

eystem, the higher is the economy. 

Widely and effectively aoulving the DTA and complex 

methodology the authnrs studied about 50 threefold, 30 fourfold 

and 10 fivefold Rystems for rather a short period. 
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