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Abstract: In recent years, the characteristics of global crude oil becoming heavier and poorer in quality have become
increasingly prominent,with the proportion of heavy crude oil in the total global crude oil output rising continuously over the
past decade.As a core technology for converting heavy and poor-quality residue into light oil products and high-quality chemical
raw materials,residue hydrotreating technology has been increasingly prominent in the strategic position of the refining industry.
As the key core of this technology, residue hydrotreating catalysts directly affect the operation efficiency,product quality
stability and comprehensive production cost of hydrogenation units. This paper conducts in-depth research on the technological
innovation and cost control of residue hydrotreating catalysts,systematically analyzes the technological innovation directions
such as active phase structure regulation,carrier material innovation and preparation process upgrading,explores cost control
strategies including raw material optimization,production process improvement and catalyst service life extension,and explains
the internal logic of their coordinated advancement.It aims to provide a theoretical and practical reference for improving the
comprehensive benefits of residue hydrotreating catalysts,and help the refining industry achieve sustainable development in the
face of fluctuations in crude oil quality and market competition pressute.
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