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Introduction: Nanocomposites based on graphene and zirconia attract attention of the developers and researchers of new materials because they have unique physicochemical properties: high specific surface
area, improved electrical and thermal conductibility, high (photo/electro)catalytic activity. Composites based on graphene and zirconia are intended for the development fuel cells (catalyst support), solar cells,
supercapacitors, electronic devices, catalyst systems, Fischer-Tropsch synthesis, hydroprocesses, synthesis/decomposition of ammonia, photocatalysts for environmental protection (decomposition of organic dyes
and solvents), thermal barrier coatings, transistors (advanced gate dielectrics). However, the synthesis of such hybrids is difficult to carry out in practice due to the difficulties of obtaining and preserving graphene
without destroying the m-electron system of graphene, the presence of a 3D carbon phase in the composite, uneven distribution of components and low dispersion of metal oxide.

The choice of optimal technological modes is especially important for the production of nanostructured powders and fine-grained ceramics. The study of sintering conditions of graphene-ceramic nanostructured
powders is relevant and in demand by developers of new functional materials. In this study, a method for synthesis of composite nanostructures based on oxygen-free graphene and ZrO,, including sol-gel and
sonochemical techniques, is proposed. The influence of graphene content on the sintering dynamics of synthesized composite powders was studied using the dilatometry method.
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The mechanism of composite formation Rheology study
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Dilatometry study
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Conclusion: Thus it was shown that the addition of 0.3-1.6 wt.% sheets of oxygen-free graphene into the ZrO, nanopowder leads to a change in its rheological properties. In the range
from room temperature to 1700°C, the shrinkage and shrinkage rate curves have different shapes at temperatures above 600°C: the higher graphene content — the slower the shrinkage.
Apparently, the graphene sheets prevent material compaction due to their rigidity. The results of the work will be able to influence the development of methods for the synthesis of
nanocomposites and the production of functional graphene-ceramic hybrid materials for a wide range of purposes. The study of the consolidation process of synthesized nanostructured
powders based on ZrO, using the dilatometric method will make it possible to develop optimal conditions for sintering fine-grained ceramics.
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