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Engineering Application and Performance Evaluation of Low—Temperature Selective Catalytic Reduction
(SCR) for NO, Abatement in Flue Gas from Industrial Lime Kiln Exhaust
Cheng Chen
Jiangsu Yonggang Group Co., Ltd.

[Abstract] To mitigate non—compliant nitrogen oxide(NOy)emissions from the exhaust flue gas of indus
trial lime kilns—a persistent challenge due to high dust loading, wide temperature fluctuations, and vari
able gas composition—this study presents a comprehensive engineering implementation and operational
performance assessment of a low—temperature selective catalytic reduction(SCR)system. Based on full-sc
ale deployment across multiple production—line lime kilns, the work details the design rationale, catalyst
selection (honeycomb vanadium—titanium composite), and critical process adaptations—including optimiz
ed flow—field homogenization, staged ammonia injection with real—time feedback control, and thermal
management strategies tailored to high—dust, transient—temperature conditions. Long—term operational da
ta confirm stable NOy emissions below 150 mg/Nm?(dry,10% O:),with peak performance achieving <
50 mg/Nm?® under controlled load conditions. The system consistently delivers =94% NOyx removal eff
iciency while maintaining ammonia slip at<<2.5 ppm. Notably, catalyst service life exceeds 24 months
without regeneration,and annual maintenance costs remain <0.8% of total denitrification investment—de
monstrating robustness,cost—effectiveness, and scalability. This work provides empirically validated guidan
ce for deploying SCR technology in thermally unstable, particulate—rich industrial kiln exhaust streams,a
nd contributes transferable engineering insights for NOx control in analogous high—challenge thermal pr
ocesses.
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