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Research progress in the sulfur resistance of catalytic combustion catalysts
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(1. Research Institute of Catalytic Reaction Engineering, College of Chemical Engineering, Hangzhou
310000, China;
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Abstract: In the industrial circumstances, sulfur-containing species are frequently present simultaneously in the
exhaust gas, containing methane, ethane and volatile organic compounds (VOCs). These species may occupy the
active sites on the catalyst surface during the oxidation reaction, causing temporary physical deactivation of the
catalyst. Moreover, permanent deactivation might occur when sulfur-containing species react with the active sites,
which thereby causes the poisoning and invalidation of the catalysts. This paper reviewed the anti-toxicity properties
of precious metals, composite metal oxides and perovskite-type catalysts adopted in the catalytic combustion of
exhaust gas. The detailed poisoning mechanism of the catalysts was discussed, and the way to improve the anti-
toxicity of the catalyst was also proposed accordingly. This review may provide some insight into the development
of catalysts with high resistance to sulfur poisoning.
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Table 1 Summary of the sulfur resistance of dual precious metal catalysts in recent literature

. . . Activity change
Catalyst Preparation Reaction conditions — - Year
pristine modified
Pt-Pd/y-ALO, ™ wet impregnation 0.05% CH., 8% O,, 87%—10% 95%—66% 2018

5% H,0, 0.001% SO,
1h, 500 C, 30000 h™'

Pt-Pd/MnLaAl,0,"  wet impregnation 10% Os, 5% CH, 100%-83% NO change 2017
3% H,0 0.1% SO,
10000h ', 670 °C, 5 h

Pd-PUMgO/y-ALO;™"  incipient wetness 0.0243% toluene 100%-20% 100%85% 2021
impregnation 0-9]1 1% SO,
5000h ', 11.78 L/min
Pt-Pd/y-A1203[Sl] wet impregnation 0.0243% toluene 225-235C NO change 2021
0.011% SO,
5000 h ', 11.78 L/min
Pt-Pd/CeO,"” immersion method CO 1%, NO 0.5%, activity is inhibited  minimal impact 2013
C;Hq 0.5%o, 0, 10%
S0, 0.2%o0, N, 89.78%
1-PyZ10," impregnation 0.1% CH,, 100%-50% 100%-85% 2011
20% 0,, 3% H,0,
0.0003% SO,, 80000 h '
Ru-PyZr0,"" impregnation 0.1% CH,,20% O, 100%—71% NO change 2013
3% H,0, 0.0003% SO,
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Figure 6 Catalysts for catalytic combustion of DMDS 48 h
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Table 2 Summary of sulfur resistance additives for composite metal oxide catalysts

Catalyst (additives) Preparation

Activity change

Reaction conditions Year

pristin modified

Cu-1 ONi//ﬂ{-Alzog(Ni)m] ultrasound-equal volume
immersion

1WO0;-Ce0,-Cos04W)""  Co-precipitation

3% CH., 0.01% SO,
WHSV=8000 mL/ (g'h)

5% 0, 0.12% CO,

T10#=428 K T10%=387 K 2018

100%—34.1%  100%—86.6% 2018

0.02% SO,, GHSV=15000 h ',
70 °C, 120 min

[79]

InSnO,(Sn) coprecipitation

1% CHa, 10% O,, 3% H,0,

0.01% SO,, GHSV= 30000 h '

[80]

SBA-CoMo(Mo) one-pot synthesis

0.67% CO, 1.67% O,,

GHSV=12100 hfl, 0.045% SO,

[81]

Cuy5Vos0(V) sol-gel method

8000 mg/m3 toluene,

Tso%:850 K Tso%:774 K 2006
100%—72% NO change 2020
95%—20% NO change 2013

30 mg/m’ SOy, 350 °C
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