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Abstract: [Objective] To meet the strict pollution control requirement for treating flue gas in scenarios like gas turbines
and coalbed methane power generation, the development of efficient SCR catalysts that can perform well under high
temperatures (> 500 °C) becomes very urgent, mainly due to the evident activity loss caused by serious sintering and
aggravated NH3 over-oxidation for the commercial catalysts of V205-TiO2. [Methods] A systematic review was
conducted on two categories of high-temperature catalysts: zeolite-based and metal oxide-based. Preparation methods,
performance optimization strategies, and reaction mechanisms were analyzed. In-situ FTIR and poisoning resistance
experiments were employed to investigate NH,-SCR pathways, hydrothermal stability, and resistance to sulfur/alkali
metal poisoning under high temperatures. [Results] For zeolite-based catalysts, Fe/SSZ-13 and Cu-SSZ-13 exhibited
outstanding performance due to isolated metal sites and synergistic acid-redox properties. Among oxide-based
catalysts, WO,-FeO, and sulfated CeO, achieved high efficiency by enhancing surface acidity, oxygen vacancies, and
suppressing NH, oxidation. Poisoning resistance studies revealed that ZrO, doping improved sulfur tolerance, while Ce
doping mitigated alkali metal poisoning.[Conclusion] Zeolite- and oxide-based catalysts demonstrate potential for high-
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temperature denitration, yet require further optimization in anti-deactivation mechanisms. Future research should focus

on elucidating microstructural degradation under high temperatures; dynamic sulfur salt behavior and alkali metal

trapping strategies; multi-pollutant synergistic control and practical adaptation of monolithic catalysts.

Key words: NO, removal;high-temperature catalyst;zeolite;metal oxide;reaction mechanism;resistance to deactivation
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Figure 1

Schematic diagram of installation locations for three
temperature stage SCR denitration systems in gas turbines
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Table 1 NH,—SCR performance of high—-temperature zeolite—based catalysts

frEALF) & ik BER M/ °C NO 54k 2/% 227 Sk
Fe/SSZ-13 Sier 350~550 >90 [14]
Zr/Fe-SSZ~13 — 57K Tk 425~575 >90 [15]
Fe-ZSM-5 Btk 450~650 >80 [16]
Fe-Ni-W/ZSM-5 Bk 550~700 >90 [17]
Fe-Beta BT Ack 202~616 >80 [18]
Cu-ZSM-5 BT Ak 220~500 >90 [20]
Cu@ZSM-5 dier 200~600 >80 [21]
Cu-SSZ-13 — ik 250~500 >90 [14]
Cu-SSZ-13 =S i/ 37N 200~500 >95 [22]
Ce/Cu-SSZ~13 B 200~500 >90 [23]
Fe-Cu-SSZ-13 BT Ac 225~625 >90 [24]
Cu-SAPO-34 — BRIk 200~500 >90 [25]
Cu-SAPO-44 = /57N 200~550 >90 [26]
Cu-SAPO-47 B Aehi 225~600 >90 [27]
Cu-Mn-UZM-9 =i i/ 37 300~700 >90 [28]
Cu/MOR IR A 350~550 >90 [4]
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