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Abstract: In natural environment, multilevel and multidimensional, and multi-scale natural hard
template structure from long—term evolution and some "soft" natural biological molecules with multi—
level, multi-dimensional structure provide a new venue for hierarchically structural design and
preparation of nanomaterials. Metal oxides are usually employed as an important component of the
catalyst. Therefore, their preparation and catalytic applications have received much attention. Bio—
templated synthesis provides a simple, green and efficient synthetic route to the metal oxide. This review
summarized the research progress in recent ten years from the aspects of preparation methods based on
bio—templates, the roles of biological templates in the oxide preparation process and in catalytic

application of metal oxides. The preparation method based on hard template is simple and efficient and
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can perfectly duplicate metal oxide materials with similar structures, while the soft template can flexibly

regulate the size and dispersibility of metal oxide particles. Based on the bio—templated synthesis, the

formation of metal oxide often experiences multi—steps of "adsorption—nucleation and growth—assembly",

where bio—template plays important roles in the surface adsorption, confinement, orientation, etc. For

catalytic applications of the metal oxide, bio—templated synthesis offers the advantage to enable the

elemental self—doping of metal oxide, effectively improve mass transfer, and special surface structure of

metal oxide endows the resulting catalyst with excellent catalytic performance.
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