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Technical Pathway and Low-carbon Prospects of Sludge in SO, Waste Gas Treatment
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Abstract: With the increasing demand for ultra-low emissions of industrial flue gas, adsorbent technology has shown significant
potential in the field of SO, waste gas treatment and sulfur resource recovery. Although traditional wet desulfurization has a high
desulfurization efficiency (=2 95%), it faces difficulties in gypsum dehydration, high energy consumption, and secondary pollution
issues; Dry desulfurization is limited by insufficient removal of acidic gases, coal dust blockage, and the influence of condensed water.
Based on the concept of "treating waste with waste", sludge based adsorbents have become a research hotspot due to their low cost,
wide source, and high adsorption performance. Through chemical activation and modification techniques, sludge char can optimize its
pore structure and surface active sites, achieving efficient adsorption of SO,. However, its industrial application is still limited by
bottlenecks in regeneration technology, coexisting gas interference, and insufficient long-term stability. In the future, we need to focus
on multi-scale pore design, low-temperature regeneration processes, and multi technology coupling, while combining policy driven
and carbon trading mechanisms to promote the large-scale application of sludge based adsorbents in high pollution industries such as
steel and thermal power, providing economic and environmental solutions for waste gas treatment under the "double carbon" goal.
Keywords: sludge-based adsorbent; SO, waste gas treatment; resource based collaboration; adsorption regeneration technology
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