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Hydrothermal synthesis of the CeO2 nanoparticles and its calcination temperature effect on dielectric and supercapacitor performance

2.3 Characterization
As the synthesized dried, 400, 600 and 800 oC CeO2 NPs crystal structure performnace were reflected by the Rigaku X-Ray powder diffractometer (Miniflex 600). The manufactured CeO2 at differnet conditions contain functional groups were considered by using the FTIR spectrometer (Perkin Elmer spectrum two). Raman spectra were collected using a Confocal Raman Microscope WITECH CONTROL. The shape, size, surface morphology and elements contain our synthesized compounds were considered by HR-TEM (JEOL 3010) and EDAX (AMTEK). The electrochemical performance of CeO2 NPs were carried out by the ZIVE Sp1 device.
3.1 X-ray diffraction
The average crystallite size (D) of the CeO2 nanoparticles was calculated using the Debye-Scherer formula as follows:
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Where λ, β, θ are the X-ray wavelength of radiation used (Ka(Cu) = 0.154056 nm), the full width at half maximum (FWHM) of diffraction peak and the Bragg diffraction angle, respectively.

