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Abstract: At present, the problem of environmental pollution has become one of the major problems affecting the sustainable
development of society, and the rapid development of catalytic oxidation technology provides technical support for the above
problems.Rare earth porous materials have shown great application potential in the field of NO catalytic oxidation due to their
stable crystal structure, excellent oxidation reduction performance, oxygen storage capacity and good catalytic performance, and
have become a research hotspot in the field of environmental catalysis. This paper systematically summarized the main research
progress made by domestic and foreign researchers in the field of catalytic oxidation of NO in rare earth porous materials in recent
years, and focused on the synthesis methods of high-performance rare earth porous materials catalysts, such as co-precipitation
method, sol-gel method, hydrothermal method/solvothermal method, template method, etc., through morphology control, defect
engineering , component optimization and other means, the pore volume, pore size and specific surface area of the material were
adjusted to optimize the microstructure of the material and further enhance its catalytic activity, selectivity and stability. At the
same time,the basic application research of different types of catalysts, such as polymetallic oxide catalysts, supported catalysts
and perovskite catalysts in the field of NO catalytic oxidation was deeply analyzed, and the future research direction and
development trend of the catalytic oxidation of NO by rare earth porous nanomaterials were prospected.
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Fig.1 Synthesis methods of rare earth porous materials

and the application of NO catalytic oxidation catalysis
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Tab.1 Catalytic performance of multi-metal oxide catalysts
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MR P R A A HePE LA KT SO, PHERE T iR
P, Li 210 £ X Ce $B24 19 MO /TiO, i
EFIFFJE T NO ALtk rewrse., WFoc kM, 7
250 °C,Ce/Mn B4 Jo 1 2 LA 1230, NO #%
AT IR 85% , i 7 T A £ 4% Ce 1Y MnO,/TiO,
WAL, FRAF R NO BB AL IS PE R IR e T 4%
I Ce AT LA =y 4 46 390 14 i 20 B8 7, 12 32 4 1k )
4EGTERS . Zhang 5V BF5E T AR Cr/Ce )
BT LB Tio, fEALFRIXT NO ik tkfe, &
FER AL Cr, Ce, ,s TiP 7E 350 °C F (GHSV =35
400 h™") B2 T8 NO #5468 NO, [FEALR A
69% . ZEHERW E T Y I CeO, AUIEM T
&8 5 AR BLAE R, 5 L AT LA A 2
B LI B, A R T S AT
2.3 EHERE AL )

FHERA Y A AL A R G AR AT | R 3 P



55 47 B4 5 W)

LB A L ZALME T NO AL S i o ik Jig 27

TAFEE PEBOIE 2 — SRR AT IR I NO Sk fiEfl
FIH L XM R E N ABO, o A 4 5
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TET P AR A, (50 35 THT A M S0 R e 0 1 P S Al
ORI IE S 09 NO AR, 2 B4 T4
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Tab.2 Catalytic performance of perovskite type catalysts

Perovskite Preparation Reaction NO conversion/
type catalyst method condition %
LaFe;_ Mn O; Template Method 318 C g99t21]
LaCoO, Template Method 310 °C 641
Lay oMnO, Sol-gel Method 250 °C 5004
0.01% NO,10% O, ,
LaCoO, Sol-gel Method 830!
GHSV=30000 h™'

Zuo %R BRI 4 T — R IR L
Bl 3DOM L5491 =4 )& (La Fe Mn) #54K 5
FEAET, FA R A I R AR B2 416 T R s
£, E3E T NO (W% 4k, LaFe, Mn,,0, 7E 250 C
i NO A5 AL I8 3 77% , 1E 318 °C I} NO %
A I Ak 2 it i 1K 5] 99% , Wang 25030 i F A AL
Si0, ( KIT-6) A #siAk , i i — A i He g ok 5 1 5 A
T HA S 5 R A0SR B AL e R AU A AL
LaCoO, bW (270 m*/g) . HAENFLA KA L,
Il £ A FL LaCoO, B AP X NO A4k £ i
A AL TR M A NO, 7% RE 1A NO 4R
1677, MR (310 C) F NO LBRRE A 64%,
LaCoO,, 35 A A6 P A N T HA FLESE M R 3
T AR B 425 (37 . Chen 25814 SR JTT I8 e -8 e
AT — RS T NO BB S5 M B i ek
La,MnO,(x=0.9.0.95.1.1.05 1. 11) , %} H 347
FAEEIL, La, JMnO, FEG R FAER NO 41k
M, 76 250 “CHF,NO #A4b%H 50%, La, ,MnO,
T F AR AL TS N La A 2541, Mn™
] Mn** (FEAS A5 R H g -l Fn g A fooe , &
T E LTRSS Ma* 9454 . Chen 45
WS T I I -BEHC 1L A Y LaMeO, ( Me = Mn, Fe,
Co) FHEKH™ AL M. JLrh LaCoO, fEALFI7E
260 °C FHH K 83% 1) NO 544bF, Liu &
A I PR H RS AN R R B R B R A T —
ZAHRERR A AR (PrMn0, ) . (HASE RS2, 49
Bt Z o 1, KB s 80% 11 NO #41k

., PrMnO; AL 5 1 A AL SR AL P RE A I T
H R ALE TR BERY R L R A RS AL s A
Y B T S G PERL A AR AR

3 HRREE

NO, 2325 PREE PR et ok o & a3, B
B LA R R AT NO, T5 Y% Bl A iR B fi ok
(R R B, 7EARZS NO, IGBRE AR NO %A1k
T 2 — XA AL BR NO, 2 B 2R
FH o ARSCN R - Z2 LA R 2 7 ik 0T T 4
o TR B FEER T M RHZE NO Ak S Ak D T 11 B
LI DI A DGR AT AN FH R 2%

MG Bk E , DUE R B i 5
J SEAL PR £ AL BUARAIG ; 7K #8570 A 2 T A
o T 1 T B 325 AR R A5 ok 2 il b R 5 44 5 B AR
PR 5 5B BRI 25 4 ) 5 oAt Ty vk
QT 75 RN - I vA A A IR 7E NO ]
TR, 224 A AL A Ak R0 A R T A 1 5
b4 LeAg, AT 45 49 S5 R G R A Ak )
HAFBIR G LT R A, MR 80E 5 8K
PE TR WAL BE 3 5K A AL 751 D) 3 e o2 45
BT, g A BRI ERE

KR FEATAELL T ILD TR AR, WA
BT b TR R Z FOE R S T
KA+ Z2AUA R} HE— 25 A AR R 25 4 i
g, XF AL TRABFF AL ALEE LR AR
AN]SR 254 B SO0 B 7 3o B2, SR s B e
AL AL R AR Y, DL A, 38 1 1 5 A R B AT
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