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The ease of formation of defect fluorite structure of Gd2Zr2O7 pyrochlore oxide addresses the remarkable
radiation tolerance for the nuclear waste immobilization. The rare earth, particularly Gd, zirconates are effec-
tive neutron absorbers, thus advantageous for the disposal of plutonium. Several studies have been conducted
on the Gd2Zr2O7 ceramic, the exact nature of grain size dependent structural phase transformation upon ir-
radiation are not well captured. In this report, the grain size dependent radiation effects of microcrystalline
Gd2Zr2O7 ceramic upon irradiation of 100 MeV I7+ ion at various fluences are examined and discussed. The
grazing incidence X-ray diffraction, Field emission scanning electron microscopy, Raman spectroscopy, and
high-resolution transmission electron microscopy are employed to investigate the microcrystalline Gd2Zr2O7
ceramic. FE-SEM results indicate that grain size and grain boundaries are clear in pristine Gd2Zr2O7. GIXRD
results demonstrate that the amorphization fraction appears to be grain size and irradiation ion dose depen-
dent. The Raman spectroscopy analysis exhibits that there is a distortion in atomic order/local disorder and
increases with enhanced fluence. HRTEM results confirm the partial amorphization upon ion irradiation. We
conclude that grain size plays a crucial role in the irradiation resistance of microcrystalline Gd2Zr2O7.
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