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                    Abstract
Cerium oxide–based catalytic materials are of interest due to their high catalytic performance. These oxides are widely used in the oxidation of contaminants emitted from automotive exhaust. The variable oxidation state of cerium between + 3 and + 4 is responsible for its high catalytic activity. The exhaust emitted from diesel engines contains various contaminants such as CO, NOx, CO2, carbon soot, and unburned hydrocarbons, which are the major cause of air pollution. The various health problems such as skin infections, asthma, eye irritation, cancer, and cardiovascular problems are evolved due to air pollution. To overcome the problems arising from diesel engines, diesel particulate filters (DPFs) are being used in diesel engines. To prevent the filter from deterioration at high temperature, the filters are coated with cerium oxide–based nanomaterials which stabilize it at high temperature. In this review article, the study of materials doped in ceria for the removal of contaminants has been done. The reactivity of catalysts on the basis of their particle size, surface area, and processes of synthesis is also discussed. The effect of doping and increasing amount of doping in ceria leads to the change in reactivity of material, creating oxygen vacancies and surface oxygen and changing its oxidation state at low temperature, which provide its high catalytic activity towards the removal of automotive exhaust. The various parameters, by which catalytic activity of the catalyst is affected, have been discussed here.
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Fig. 3[image: ]adopted from Gong et al. [63]; (c, d, e, f)  Nanorods of Ce O 2 , 5Cu/CeO2, 10Cu /CeO 2 an d 15Cu/CeO 2 respectively, adopted from [68]; g, h, i, j SEM images of CuCoOy and CuCe0.2Co0.8Oy, adopted from Wang et al. [69]



Fig. 4[image: ]adopted from Selvamani et al. [76]. b NOx-assisted soot oxidation by CuO-CeO2 catalyst, adopted from Wang et al. [77]. c The reaction mechanism of CO oxidation by 5CuO/CeO2 catalyst, adopted from Zhang et al. [78]



Fig. 5[image: ]adopted from Zhao et al. [104];  (c, d, e, f) images of monoliths, Mn-monoliths, Ce-monoliths, and Ce/Mn-monoliths, adopted from Colman-Lerner et al. [105]; (g, h) images of CeO2 and MnCuCe respectively, adopted from Zhu et al. [22]



Fig. 6[image: ]adopted from Gao et al. [124]. (c) This shows the migration of oxygen vacancy to surface of CeO2 crystal lattice, adopted from Mukherjee et al. [125]. (d) Interaction of Mn-Ce in Ce/Mn-Ni foam catalyst, adopted from Xing et al. [126]. (e) shows the oxygen vacancy evaluation during catalytic oxidation of soot, adopted from Xueting et al. [98]



Fig. 7[image: ]adopted from Cai et al. [152]



Fig. 8[image: ]adopted from Ai et al. [134]. c shows the mechanism for the migration of Zr during the process of heat treatment, adopted from Deng et al. [159]



Fig. 9[image: ]adopted from Grabchenko et al. [198]



Fig. 10[image: ]adopted from Shimizu et al. [208], Yamazaki et al. [207], and Yamazaki et al. [209] respectively
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