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Fig.1 (a) Schematic diagram of perovskite structure”; (b) Poisoning mechanism of SO, on ABO; perovskite[m]
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Fig.2 (a) Pt L; XANES spectra of Ru-Pt/ZrO,

, (b) Test of SO, resistance of two catalysts in benzene oxidation process, and

(c) Ben-TPD profiles of the Pd,Co,/AlL,O; after SO, treatment'"”
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catalyst; (c) DFT calculation of oxygen vacancy formation energy on as-prepared catalysts
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Fig.4 (a), (b) Schematic diagram of the sulfidation patterns on Pd/Al,O5, Pd/S-1 and Pd@S-1, SO,-TPD of catalysts[35]; (¢), (d) SO,

resistance of the prepared catalysts in benzene oxidation and sulfur resistance mechanism diagram of Pt/! SiOZ@MnOxBﬂ
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Table 1 Anti-SO, strategies and effects of representative noble metal catalysts

. . Reaction conditions Activity change
Catalysts Anti-SO, poisoning strategy 4
/(mg'm °) Pristine Post-optimized
o (Pd/y-ALO;):
Pd-Pt/y-AlL,0; Bimetal system Toluene: 1 000; SO,: 314 100% — 20% 100%—70%
Pd/Ce0,): Ts, = T, =170 C —
Pt;,Pd, /CeO,"” Bimetal system Propylene: 858; SO,: 523 ( ) T %
195 C — 205 C 180 C
Pd,Co,/ALO,"” Bimetal system Benzene: 3 188; SO,: 65  (PA/ALOS): 87% — 22%  79% — 99%
. 0.05Pt/Ti0,):
0.57Ce0,-0.05Pt/Ti0,”" Auxiliary doping Acetone: 2 370; SO,: 262 (860/ 4502/) 95% — 68 %
0 — (]
Pt/Ni-CeO,"”” Auxiliary doping Toluene: 3 760; SO,: 13 (PUCe0,): 93% —> 20%  95% —> 62%
. Pt/Al,O,): Ts, = Ty, =203 C —
Pt/Si0,(18%)-A1,05(A)"™” Carrier modification Propylene: 515; SO,: 131 ( 209): Tso %
202 C =233 C 214 C
0.46PdPt, ,/V,05-TiO,™"  Sulfur-resistant carrier ~ Toluene: 3 760; SOy: 131 (V,05-TiO): 95% — 76%  95% — 90%
Pt/CZ-10S" Carrier sulfation pretreatment Propylene: 858; SO,: 523 (PY/CZ): 82% — 50%  95% — 95%
P{/Si0,@MnO,"™ Core-shell structure Benzene: 6 375; S0,: 52 (PUSIO,): 90% — 50%  90% —> 95%
100
@ 5 s (b)
5 wl s
- 5 4 S i
3 5 55 _E ~ 1 —=Used sample
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Fig.5 (a) XRD patterns of fresh and used Cu,V, samples; (b) Durability testing of Cu,V, samples and FT-IR spectra of fresh and used
samples*”; (c) TG and DTG profiles of S-10Cu-3V/y-Al,05; (d) The inhibition mechanism of SO, over 10Cu-3V/y-ALO;™.
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Fig.6 (a) Schematic diagram of the synthesis of catalysts; (b)The E,4 of SO, on Co—0O—Co, Co—O—Si and Si—O0—Si bond™; (©)

TGA curves of the catalysts after the SO, tolerance test; (d)SO, +O,-TPD profiles of the catalysts[46]; (e) H,-TPR results of sulfided samplesW]
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Table 2 Anti-SO, strategies and effects of representative non-noble metal catalysts

Catalysts Anti-SO, poisoning strategy Reac;i((l):; ?oggiitions — Activity change —
gm’) Pristine Post-optimized
Cu, V™ Auxiliary doping TM“g‘g; 37% 078; (Cu0,): 70% — 10% 95% — 90%
SN0 sty dns T PRI O S0,
LagsSr,, CopsMny, 0, Ca{g;gi‘;iﬁgfgogngﬁltes Benzsfgf; 562375? (LaCo0): 90% — 80% 90% —> 88%
LaCop Fey 05" Caﬁg;‘;i‘:‘iﬁg‘x’gngt;ies T"hs‘gl;’:é 760; (LaCo0): 50% — 22% 90% —> 85%
Cﬁﬁi%;i[gf_ Core-shell-structure Benzse(r)lj:: 562375; (C030,): Tgy =320 C — 410 C Ton :32800(30(: -
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Research Progress on Anti-SO, Poisoning Catalysts for
VOCs Catalytic Combustion
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(1. National Engineering Research Center for Fine Petrochemical Intermediates, Lanzhou Institute of Chemical

Physics, Chinese Academy of Sciences, Lanzhou 730000, China; 2. School of Petroleum and Chemical,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In the catalytic oxidation process of VOCs, sulfur dioxide is easy to produce competitive adsorption

behavior with reactants at the active sites of the catalyst, and can react with active species or carriers to produce

sulfate, causing catalyst poisoning, which seriously affects the efficiency of catalytic oxidation reaction. This

review summarizes the SO, poisoning behavior of catalysts, outlines the anti-SO, poisoning measures widely used

in the design of noble metal and non-noble metal catalysts, such as additive doping, bimetal system construction,

carrier modification, core-shell structure design, etc., and analyzes the principle of strengthening the acid site of

catalysts, structural stability, shell protection and other resistance to SO, adsorption and reaction. Finally, the

design of anti-SO, poisoning catalysts in the field VOCs is summarized and prospected.

Key words: VOCs; catalytic combustion; sulfur poisoning; core-shell structure
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