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For high-temperature transformation of graphite 

into diamond are used different catalysts 
containing Ni, Mn, as well as their alloys. For the 
science-based obtaining of them it is necessary to 
know the thermodynamic properties and phase 
diagrams of various carbon-containing systems. 
But because of the high melting point and low 
density of carbon, these studies are very complex, 
especially for multicomponent systems.  

Currently are known formation enthalpies of 
double carbides, phase diagrams of metal-carbon 
systems and some methods to calculate the 
thermodynamic properties of ternary systems from 
the similar data for the double boundary systems. 
Because carbon with d-metals forms refractory, 
congruently melting phases, mixing enthalpy is 
approximately equal to formation enthalpy of the 
intermetallides in a certain concentration range. 
Using reliable literature data on thermodynamic 
properties of melts of other boundary systems, we 
can using Bonnez-Cabot model calculate the 
mixing enthalpy for numerous ternary systems.  

The applicability of this method for  
C-containing melts we have checked on the  
Mn-B-C system. We can see that the agreement 
with the literature data within the experimental 
error is satisfactory: 

 
 

 
 
 
 

For example, there are calculated mixing 
isoenthalpies of some ternary systems presented 
below: 

 
 

 
 

We see that in these systems interactions 
between different atoms prevails. Minimum of 
integral mixing enthalpy in the considered ternary 
system is within a double boundary system, or very 
close to it. Minimum of integral mixing enthalpy 
of Al-C-B melts is close to the boundary binary 
Al-C system and is equal to -30 kJ/mol. Minimum 
of integral mixing enthalpy of Al-C-Si melts lies at 
the boundary binary Si-C system and is equal  
to -35 kJ/mol; integral enthalpies on the whole 
interval with molar fraction of carbon 0.5 are only 
slightly less negative.   

   


