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4. Conclusion

In this work we study the origin of the increased release of
fission products in TRISO particles above 1600 �C. Since the three
PyC coatings that compose this fuel retain most of the fission
products we centered our study on the effect of annealing

temperature on different types of PyC coatings produced by fluid-
ized bed chemical vapor deposition. We observed that regardless of
the deposition conditions all samples increased their graphitization
level. However, some samples are affected less, thus retaining to
some extent their original structure and level of disorder. Heat
treatment of PyC coatings causes an increase in the anisotropy,
domain size and degree of stacking of graphene layers and a
decrease in the tortuosity of the graphene layers. The graphitization
level increased considerably above 1400 �C. Therefore our results
suggest that the origin of the 1600 �C temperature limit of TRISO
particles is strongly related to microstructural changes happening
to PyC. This is supported by the observation of the formation of
nano-pores in samples heat treated at 1700 �C. Since the function of
PyC is to retain a large proportion of fission products, and also
protect SiC from interacting with them (particularly metallic ele-
ments such as Pd and Fe), the sudden increase of diffusion rates
might hinder the capability of SiC to also contain fission products,
thus lowering the overall retention capability of this coating
system.
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