Application of the progressive crystallization of multi component sulfide melts in a combination with DTA for phase diagrams investigation
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A progressive crystallization of t-component melt reduces to appropriate distribution of components and solid phases along a cylindrical sample. Microprobe and x-ray analysis of 20-30 section makes it possible to represent concentration curves, to identify solid phases and to divide the sample into parts with different sets of phases. Melt composition in any moment of the process may be calculated using these data and material balance equations. Set of appropriate point forms the trajectory in composition space of the chemical system. Similar trajectories describe the composition for all solid phases. DTA of the special samples along liquid trajectory allow determining melting temperature of these and plotting crystallization paths on the liquidus and solidus surfaces. 
Examples of using the progressive crystallization and DTA for investigation of the phase diagrams of the systems Fe-Ni-S, Cu-Fe-S и Cu-Fe-Ni-S with impurities of platinum group elements are described in the report. They illustrate next problems:
· Construction of nontrivial section of the phase diagram corresponding to heterogeneous equilibrium conditions. 
· Determination of dependence of solid/liquid distribution coefficients from the melt composition.  

· Studying of liquidus and solidus surfaces as well a set of tie lines in the region of primary crystallization of solid solution.
· Identification of the phase reaction with participation of the melt and solid phases.
· Research of an evolution of tie lines figure along univariant line on the liquidus surface.
· Determination of coordinates of invariant points on the liquidus surface.

· Researches of equilibrium between metastable solid phase and the melt.
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