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Abstract

With the acceleration of industrialization and continuous growth in energy demand, large thermal power plants, as crucial pillars
of electricity supply, pose significant environmental and health risks due to the massive emissions of sulfur dioxide, nitrogen
oxides and soot during production. In recent years, increasingly stringent environmental regulations have compelled thermal power
plants to adopt efficient and reliable desulfurization, denitrification and dust removal technologies to achieve ultra-low emission
targets. Currently, technologies such as wet desulfurization, selective catalytic reduction (SCR) denitrification and electrostatic-bag
combined dust removal systems have been widely implemented and continuously optimized through practical applications. This
paper systematically analyzes the working principles, application effectiveness and existing issues of current technologies, explores
integrated technical strategies and collaborative control mechanisms, providing theoretical foundations and engineering references for
the green and low-carbon transformation of thermal power plants.
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