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Introduction

Zirconium and hafnium carbide (ZrC, and HfC,) are considered as Ultra High Temperature Ceramics (UHTC) which can be easily oxidized under
flowing dioxygen.
Oxygen atoms can substitute carbon atoms in the crystalline latfice of carbides involving the formation of oxycarbide phases ZrC,O, and HfC,0O,.

The thermodynamic modeling of the C-Me-O ternary phase diagrams requires thermodynamic and diagrammatic data especially to determine
the solubility of the oxygen intfo the carbide sublatfice.

Experimental

Reaction mechanisms involved during the Experimental determination of solid solution
carbothermal reduction of ZrO, and HfO, @.P boundaries by carbothermal reduction

MeOZ(s) + 3 C(S) 9 Mec(s) + 2 Co(g) MeOZ(S) + (1 +2X) C(S) 9 MeCXO“ -X)(S) + (1 +X) CO(g)

Structural approach by XRD and TEM = understanding of the The amount of initial reactants is adjusted to produce several oxycarbide
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Thermodynamic Modeling
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Summary

* The carbothermal reaction is a purely reconstructive reaction which operates through solid-gas equilibriums.

» This reaction allowed to determine the stability domains of MeC,O, solid solutions. On the Zr-C-O system, the extent of the domain increases
with the temperature. At the same temperature, the domain of HfC,O, is narrower than ZrC,0O,,.

« These experimental data were used to assess the two ternary phase diagrams and 1o describe the evolution of the solid solutions with the
temperatfure
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