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		Abstract

		Catalytic pyrolysis has been considered to be a promising method to convert biomass into bio-oil and fuel gas as renewable alternative energy resources, which is of great significance for future sustainable development. In this paper, the influence mechanisms of Ni (II), Fe (III), and Cu (II) on biomass pyrolysis under conventional heating and microwave heating conditions were studied. Through thermogravimetric analysis, it is found that the existence of transition metals can change the pyrolysis behaviors of biomass, leading to changes in the main pyrolysis temperature and range to varying degrees. Compared with conventional heating conditions, metal ion-loaded biomass samples exhibited quick heating rates under microwave heating conditions, leading to higher gas yields as well as low bio-oil yields. Among them, Fe (III) exhibited excellent catalytic properties for gas generation, with a high gas yield of 57.9% and a bio-oil yield of 12.1%. The components in bio-oil were greatly simplified by microwave irradiation, the number of bio-oil compounds from the pyrolysis of Fe-loading pine sawdust was reduced to 77, and the GC-MS area of light compounds with carbon number less than 10 was increased to 84.4%. Phenol and furan in bio-oil are also catalytically converted into aromatic hydrocarbons. 
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