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B, 1 SO, J2& Lewis B4+, Kk SO, 7E#fL
FR - P IR o 55
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M AT SO, B W B Atk — 45 B R, Zheng 455
K H H,SO, IR CezrO, FARIEATRR AL T 451
Pt/CeZr-S # AL 5 R R 1L 1Y PY/CeZr fE LTI AH LL,
PR R 3R B RR S B0, X SO, W B RE R %
T 86%. Ding 2P HFSY T SO, WAL FE (500 C T,
7E4r 261.81 mg'm > SO, (25 °C, 101.325 kPa) (123
SHALEE 6 h) X} CeysZr, 5O, A1 CeO, 1%k Pd fiE4fL
# (Pd/CZ F1 Pd/Ce) PEREI RZ M. fhAT] & B, 283
SO, 4 # ) PA/CZ M 4L 5% (Pd/CZ-100SW-6h) 7 H
B ALy A T eIt IF BAE S s b ek
FRI5 i 1 T ek AL 22, XPS Fl NH,-TPD 43 Br 6 W,
SO, Zb 35, PA/CZ Ak ) 4823 AL AR G, [m] s
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B, TG SR T AR BT rERe.
2.2.4 MFRLFEEH

A BT EA BRI i AR, 1T s> SO,
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B AR, AT LA RAN G M4 73 % SO, Hyk
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Table 1 Anti-SO, poisoning strategies and effects of representative noble and non-noble metal catalysts

Anti-SO, poisoning
Catalyst
strategy

Reaction conditions

Activity change

Pristine Post-optimized

0.33Pt-0.67Pd(0.27)/
Bimetal system

5% CH,+10% O,/N,, 2 618.05 mg'm* SO, (0.82Pd(0)/MnLaAl,,0,):

100%—99%

MnLaAl,,0,,"" (25 °C, 101.325 kPa) 100%-—90%
9] . 0.05% CH,+8% O,/N,, 26.18 mg'm ° SO,
Pd/ALO; Bimetal system (25 C. 101.325 kPa) (Pd/ALO;): 87%—10%  95%—66%
2.5% CH,+20% O,/N,, 261.81 mgmf3 SO, (0.55Pd/Zr0,):
0.44PtPd, ,/Zr0,””  Bimetal ' 7 0 0
2.20 > imetal system (25 °C. 101325 kPa) 00%—>45% 90%—76%
2Pd/4Pt/15Zr/ - doni 1% CH,+10% 0,/6% COy/N,, 26.18 mg'm °  (2Pd/4PY/SBA-15): $8%60%
SBA-152 ement coping S0, (25 C, 101.325 kPa) 55%30% e om
. 1% CH,+20% O,/N,, 261.81 mg'm ° SO,
Pd@S-1 Core-shell structure (Pd/S-1): 100%—<10%  100%—60%

(25 °C, 101.325 kPa)
1% CH,+21% O,/N,, 52.36 mg'm ° SO,

Pd-CeNW@SiO,""  Core-shell structure

(Pd-Ce/Si0O,): 80%—5% 100%—100%

(25 C, 101.325 kPa)

0.2% C;Hg+5% O,/Ar, 52.36 mgm ° SO,

Pt/Ti,,Al0,""! Element doping (25 C. 101325 kPa) (PYALO,): 64%—62%  66%—66%
N 0.2% C;Hg+20% O,/N,, 52.36 mgmf3 SO,
27) .
meso-Na,MnO, Element doping (25 C. 101,325 kPa) (MnO,): 50%—2% 50%—32%
. -3
Cu10Ni/v-ALO.EY ) 3% CH,/Air, 261.81 mg'm ~ SO, aco , . .
- V-Al0; Element doping (25 °C. 101.325 kPa) (Cu/y-Al,05): 95%—86% 100%—96%
0.06% C;Hg+5% O,/N,, 523.61 mg-m’3 SO, (CuO/ALO,):
CuO/A,C,* Element dopi 2 100%—95.78%
! ement coping (25 °C, 101.325 kPa) 100%—93.65% 07187
Sulfur-resistant 0.1% C;Hg+Air, 52.36 mg'm * SO C0,0,-bulk):
Co,0,-L™ o o ’ (Co0,-bulk) 100%—75%

support

(25 °C, 101.325 kPa)

100%—80%

3 it hREE

UTAEAE, WFFEN BATE SR THIRBR b ke JR e pHE A 57
PUBLPERE DT U 1 b 2 DR, SR SR ms £204
(1) A XS 53 o A T R DA S 2 0 PEAR B P 1
Z5KG, SR ILLE LT RE TN SO, M Rl 4fy g
SEALS IR A A SO, B, e Ah, BRI e —
St JmouER A AT LIS SO, MMis 2 H -5 3=
EERME R (2) BA AT R BARAERIE RS SO,
S el B THEAL TR, M55 SO, 7E T PEAH

R (3) BRALAL BEER THEAL I ER Y, 0 SO,
IR (4) MISRRZSC ARG SO, HEATEYENL A
FURT, 54 e AT S A AL
FESEBR T 32 B2, AEX B0 Jo ) i B AR
Ht— e R BREIVE N R 2 —. ml gk rh B AU
PSR B SO, HUBEREZE D3 4 Jm e R 5 1O JEE, mI 45
Stk 2E; BRACAL BIEAT BE il T 67 R R A A7 7 1M 53
GBI VEOLA B B, ML L. AL Z T,
T A A B¢ 455 Ja 2502 200 AR R BC AL PR AR R AT LA
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Sl By TRTEF, 2 1 S B2 R AT, ANRAT DL S+ B LA AL
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FENUSE B R AL PR 2R B R SRR e S A SR $R T 47t
B B LN RSt 52 SR A M A AR A 7 1k
o0 B, HAE B AOTER TR, 10 SO,
(IR R, e 2 A .

JRUE H AP A ARV B PR LR A BT L AL
SRS AT R AL AL 75 T B 25 2 e, (BTSSR A
TEVFZ5 T EAR DR TR . RS2 PR S W R R, TEALE[R]
AR AN GRS TS Y2 MR
{5 Y, DRI 5 O e L e i P A 2 R B P b
PEREALH]. AL, FRTBIDFSE 32 2 Th 7R A B A —
155, 10 Tl HERR A 2 ol R 2 RS R M i iR
A P, s RS TS A BRI TS AR N
L, AR AR W B e 4 S AL R A 2 M EOR IR
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Current Research Status and Progress of SO, Resistant Catalysts for
Catalytic Combustion of Low-carbon Alkane VOCs
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(1. School of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou 730050, China, 2. National
Engineering Research Center for Fine Petrochemical Intermediates, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou, 730000, China)

Abstract: Low carbon alkanes have stable molecular structures and high energy barriers for breaking C—H
bonds, making them one of the most difficult components to degrade in VOCs. Catalytic combustion technology
has been widely used in the treatment of VOCs because of its low ignition temperature, wide range of application,
no secondary pollution and other characteristics. At present, catalytic combustion catalysts for low carbon alkane
VOCs include two categories: noble metal catalysts and non- noble metal catalysts. However, in practical
industrial applications, sulfur-containing species usually compete with VOCs molecules for adsorption onto the
catalyst active sites, resulting in deactivation of the active center. In some cases, the sulfur-containing species may
even react with the active components or supports to generate sulfates, resulting in irreversible poisoning. In this
paper, the mechanism of sulfur poisoning and deactivation on the catalyst surface was discussed in depth, and the
main anti-sulfur poisoning strategies for noble and non-noble metal catalysts for catalytic combustion of low-
carbon alkane VOCs were summarized, including the construction of double noble metal catalytic system,
elements doping, acidification treatment, and the construction of core-shell structure catalysts and so on. Finally,
the most promising anti-sulfur strategies for application were proposed.

Key words: low-carbon alkane VOCs; catalytic combustion; sulfur resistance; catalyst; core-shell structure
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