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Abstract: Control and removal of volatile organic compounds (VOCs) have always been critical issues in the
environmental field. Catalytic oxidation has emerged as one of the most promising technologies for VOCs removal
due to its low operational temperature, high efficiency, and non-toxic by-products. Perovskite oxides (ABO;) are
recognized as efficient and stable catalysts for the catalytic oxidation of VOCs. To enhance the catalytic efficiency of

perovskite-based catalysts, it is necessary to systematically analyze and optimize the design of perovskite oxides to

meet the specific requirements for the removal of different VOCs. This paper comprehensively reviews recent
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advances in the catalytic oxidation of VOCs using perovskite oxides. Firstly, various design strategies for perovskite

oxides in the catalytic oxidation of VOCs, including morphology control, A-site and B-site substitution, defect

engineering, and supported perovskite catalysts, are introduced, giving a close link between the catalytic performance

of perovskite oxides and their material composition, morphology, surface properties (oxygen species, defects), and

intrinsic properties (oxygen vacancy concentration, lattice structure). The reaction mechanisms and degradation

pathways involved in the catalytic oxidation of VOCs are analyzed, and the prospects and challenges in the rational

design of perovskite oxide catalysts and the exploration of reaction mechanisms are outlined.
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Fig. 1 Design strategies for perovskite oxides
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Table 1 A- and B-sites doped perovskite catalysts and their application in catalytic oxidation of VOCs

Catalyst VOCs ( rfl \é(?isjl) (H:SI;E?;/,I) Preparation method °Tso/C Too/'C  “R/(mol-g'-s")  Ref
Reactive grinding 377 434 1083107 (200 C)
Lay 05Ce0,05C00; Chlorobenzene 4605 60000 ~ method [31]
Sol-Gel method 313 425 6.775x107° (200 C)
Laj oCeo ;MnO; Styrene 12780 25000 Sol-Gel method 306 328 - [38]
LaFe( gCug,03 Acrylonitrile 6512 120000 Sol-Gel method - 250 - [25]
LaFe(3Cog,03 Propylene 1722 60000 Sol-Gel method 293 345 - [24]
LaMn, gCuy,0; 138 168
LaMn, gNij,0; Formaldehyde 368 12000 Sol-Gel method 143 200 - [39]
LaMng 3Zn,,0; 146 200
LaMng ;Mg 30; Methane 328 50000 Sol-Gel method 450 495  6.90X107 (400 ‘C) [40]
Lag 5Sry5CopgFeg,0;  Toluene 3770 30000 Sol-Gel method 251 270 8.43%X10° (230 C) [36]
Lag Ce,MnggNip,0; Trichloroethylene 806 10000 Sol-Gel method 310 379 - [35]
Laj 3Ceq,MnggNij,0; Toluene 3770 18000 Sol-Gel method 260 295 - [34]
Lag oSt CopsMng ;O Benzene 6390 30000 PMMAtemPIE 7, g - [18]

*GHSYV is the gas hourly space velocity; °Ts, is the temperature required for the catalyst at a pollutant conversion rate of 50%; Ty, is the temperature
required for the catalyst at a pollutant conversion rate of 90%; ‘R is the specific reaction rate at certain temperature.
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(a) Synergistically modulating the A- and B-sites of perovskite
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Fig. 4 Selective dissolution technique combined with Cu-doping modified LaMnOj; catalyst

[37]

(a) Synergistically modulating the A- and B-sites of perovskite; (b) XRD patterns of the synthesized catalysts;
(c1-c4) Catalytic activities of the synthesized catalysts under different conditions
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[47]

x2 HHRAGFURYTELTREERELEWL VOCs FIHIR A
Table 2 Perovskite-based supported catalysts and their application in catalytic oxidation of VOCs

pVOCs/ GHSV/

b o c o d
Catalyst VOCs (mgL ") (mL-g ' h) Tso/'C  “Toy/C R Ref.
4.19x10° mol'm s
Ag/LaC005-250 231 239 @25 C)
.09x10™ mol-m 25!
Ag/LaC00;-450 Toluene 3770 30000 260 278 >09x10 molmTs oo,
(225 C)
3.44x10° mol'm ™'
Ag/LaC005-700 252 267 @25 C)
LaMnO;/CeO, 171 260
LaMnOy/ALO 178 243
AVIEALYS 1,2-Dichloropropane 4622 15000 - [54]
LaMnOy/TiO, 183 249
LaMnO5/YSZ 189 243
. 9.61x107° mol-g 's™!
2%(in mass)Pd@N-L £, ,MO Toluene 188 36000 - 166 * (105111‘(’:)‘% S 56]
1.6x10° mol-g'-s!
20%(in mass)LaCoOs/Ceq oZro,05 Toluene 6406 60000 200 - 6 ?308“3@’5 S 58]
NiMnQO,/Ce,Zr,_,O,/cordierite Benzene 1834 15000 - 275 (°Tys) - [59]
Ce0,-LaCog,sFeg 50 150 205
OV 0025 €075 Toluene 3770 18000 - [60]
CeOz-LaMn0,25Fe0,75O3 155 215

*GHSV is the gas hourly space velocity; "Ts is the temperature required for the catalyst at a pollutant conversion rate of 50%; °To, is the temperature
required for the catalyst at a pollutant conversion rate of 90%; ‘R is the specific reaction rate at certain temperature; Tys is the temperature required
for the catalyst at a pollutant conversion rate of 95%.
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