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Abstract
Hydrothermal method is employed to synthesis undoped and metal (Ni2+, Cd2+ and Nb5+) doped CeO2 nanoparticles with different doping concentrations. The structural, morphological, chemical and optical properties of undoped and metal doped CeO2 nanoparticles are studied using Powder XRD, SEM, BET, FTIR, Raman, UV-Vis. and PL analyses. The powder XRD studies tells that all the samples have cubic fluorite structure. The dopant concentration do not seems to have any effect on the crystal structure of CeO2 nanoparticles. However, in the Nb5+ doped CeO2 nanoparticles additionally have a minor second phase when the doping concentration reaches 10M% and 15M%. We found that the crystallite size decreases with the dopant ions concentration. From the SEM images of undoped and doped CeO2 nanoparticles, all the samples have spherical morphology and the Particle size of the Ni2+ ions and Cd2+ doped CeO2 nanoparticles decreases as the dopant concentration increases. But, no significant change in the  particle size of Nb5+ ions doped CeO2 nanoparticles is noticed when the Nb5+ doping concentration is increased. The BET study shows that the specific surface area of the CeO2 nanoparticles increases with the Ni2+ ions and Cd2+ ions concentration. However, for Nb5+ doped CeO2 nanoparticles, a decrease in the specific surface area with doping is observed which may be due to the formation of fergusonite (CeNbO4) phase at higher doping levels. The band gap energy of   Ni2+doped and Cd2+ doped CeO2 nanoparticles increases with increase in doping which could be attributed to the decrease in particle size with doping. The band gap energy of   Nb5+doped CeO2 nanoparticles decrease with increase in doping which could be attributed to the increased formation of Fergusonite phase with doping. From the Raman spectra, a decrease in the intensity of the peak as well as a small shift in the position of the peak with increasing dopant concentration are observed. This affirms the enhancement of oxygen vacancy with increased dopant concentration. PL spectra of undoped CeO2 nanoparticles shows that the Ce3+ electrons transitions (f-d transitions) can generate the strong emission bands. The intensity of PL emission of doped samples decreases as the dopant concentration increases. These emissions are due to the merger of the peaks attributed to the 5d – 4f transitions of Ce3+ ions and oxygen vacancy defects levels to O 2p level transitions. 
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Page no. 6, in Fig.9(a), the letter ‘a)’ at the top left corner must be removed.

In Page no. 6, the Fig. 9(b) and the ﬁgnre caption of Fig. 9(b) must be replaced
by the following diagram and the figure caption.
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