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Abstract

In methanol synthesis processes, catalysts have limited service life. The generation of spent catalysts not only increases environmental
burdens but also wastes valuable resources. Therefore, recycling and resource recovery of spent catalysts has become a crucial
measure to enhance catalytic efficiency and reduce pollution. This paper focuses on spent catalysts from methanol synthesis units.
First, it reviews their compositional characteristics and analyzes environmental issues caused by post-degradation. Subsequently, it
explores resource recovery technologies including physical methods, chemical methods, and biological methods, evaluating their
application status and pros/cons. Physical methods are relatively simple to operate but show limited effectiveness; chemical methods
can achieve deep regeneration but may cause secondary pollution; biological methods are environmentally friendly but less efficient.
Additionally, incorporating recent research advancements, this paper proposes future research directions and technical challenges in
the field of resource recovery, providing valuable references for subsequent studies.
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