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Abstract: Low-temperature SCR denitration is one of the current research highlights in de-NOy field. Developing
efficient and stable SCR catalysts under low temperature conditions (<300 ‘C) is the key to solve the problem.
Carbon-based materials have developed pore structures and high specific surface area, which can provide space and
surface support for the loading of active catalytic components. Carbon-based catalyst for low-temperature de-NOx
technology has broad development and application prospects. The present work introduces the low-temperature de-
NOy reaction mechanism and the commonly used carbon-based materials, and analyzes the factors affecting the
low-temperature de-NOy performance of carbon-based catalysts. Moreover, it summarizes the research progress of
carbon-based catalysts from the aspects of pre-treatment to enhance oxygen-containing functional groups, active
components to improve de-NOy performance, reasonable calcination to enhance de-NOx performance, and anti-
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poisoning to maintain stable denitrification performance. Finally, the prospective future development directions and

suggestions are given.
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Tab.1 SCR denitrification mechanism of carbon-based catalyst
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Fig.7 FT-IR spectra of carbon-based catalysts after pre-
treatment
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Tab.2 The SCR denitrification performance of carbon-based catalysts using single active component

‘ o S L2 A -
Hoy £ WEIC HALZEI% SCik
NO/(mg m-3) NHs/(mg m3) O2/% GHSV/ht SO/(mg m~3)

Mn  EHER 180 964 607 3 30000 80 [33]
Cu V&R 175 670 455 3 30000 2857 53 [31]
Cr PR 125~150 670 379 5 80000 >90 [34]
Cu RAKE 180~300 670 379 5 45 000 >80 [35]
Fe RAKE 200~275 1340 759 3 30 000 >85 [36]
\Y% BRANKE 250 670 379 3 30 000 97 [37]
Cu BRANKE 180~300 804 455 5 45 000 >80 [38]
Cu A 200~350 670 379 5 286 >89 [39]
Mn RN 140~200 670 379 5 24000 95 [40]
Ce  fi:8)% 225~235 804 455 3 15 000 97 [41]
Ce  fff 240~300 670 379 3 30000 >90 [42]
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Tab.3 The SCR denitrification performance of carbon-based catalysts using composite active components

\ . SR A ) N
oy EEALS WEIC HARI% Uk
NO/(mgm=3)  NHsz/(mgm3) 0% GHSV/ht SOJ(mgm3)  H0/%

Fe/Mn PE G 200 670 379 5.0 60 000 100.00 [43]

Fe/V PE 250 670 379 5.0 30 000 98.50 [44]

CelV P E/ 180~200 670 379 5.0 12 000 >90.00 [45]
Mn/Fe 5 R 125~200 670 379 11.0 12 000 >90.00 [46]
Mn/Cu PE 200 1340 910 3.6 5000 96.82 [47]

Zé Mn/Ce BRANKE 200~250 536 304 3.0 45 000 >90.00 [48]
Fe/Mn TRAKE 210 737 417 5.0 20 000 90.00 [49]
Mn/Ce PeE 3 140~160 670 379 5.0 24000 >90.00 [50]
Cu/Ce R 200 670 379 5.0 286 3 93.00 [51]
Mn/Ce A BRI 120 670 379 5.0 24000 100.00 [52]
Mn/Ce A BRI 160~180 670 379 5.0 62 500 100.00 [53]
Ce/Sn VgVl 200~280 670 379 5.0 62 500 97.00 [54]
Mn/CelV PR E 100~150 670 379 5.0 18 000 98.00 [55]
Mn/Ce/Fe  JEMER 125 670 379 11.0 12 000 >90.00 [56]
Mn/CulTi  BREKE 100~250 670 379 5.0 30 000 571 4 >90.00 [57]

= VICelTi RAKE 260~320 670 379 5.0 60 000 >90.00 [58]
H Mn/CelTi  TROVKE 240 670 379 5.0 60 000 85.00 [59]
7 Cu/VITi RAKE 300 670 379 6.0 30000 94.00 [60]
Mn/CelTi  f =24 160 670 379 6.0 30000 99.00 [61]
Mn/Ce/Sn  f1 2247 240 670 379 5.0 84 000 100.00 [62]
Mn/Ce/Ti £ 580G 200~300 670 379 5.0 60 000 >80.00 [63]
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Fig.8 Effect of calcination modes on de-NOx efficiency of
carbon-based catalysts
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