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Table 1 Examples of ABO; type perovskite catalysts for NH;-SCR
AL il 55 7 N A ARt e ik
Catalyst Preparation method Reaction conditions Catalytic activity Selectivity Reference
0.1% NH;3;,0.1% NO,5% 0O, Ar bal 40
BiMnO; VAR IR M I/A - 30 o AI 13141 Z(‘Hsrv ajnlcg ;oo 85%.100 C B (1]
LaMnOs Sol-gel meLsmimg, B.et e catalysts i 84%,180 C
m?/(m? « h)
LaCoO 45% , 3 C 59
Aot N 1 000 pL/L NO,1 000 pL/L NH;,6% O, , He bal- 45%,300 ' 15%
LaMnO W BEBE A (100 mL/min) .0.2 g catalyst.GHSV=30 000 1£/0+250°C 257 [12]
LaFeOs Sol-gel arff;( oLy R 25%,300 C 72%
La, CuO, metm 45%.250 C 7%
—_— 1000 pL./L NO,1 000 pL./I. NH;,6% O, Ar bal-
LaMnO; ‘ﬁS Leel ance (100 mL/min),0.2 g catalyst, GHSV=30 000 77%,250 °C 20% [13]
ol-ge
8¢ m?®/(m?® « h)
LaMnQOs3 I 400 pL/L NO,400 pL/L NHj,4% O3, He balance 80%,250 C
CeMnO, “}S*li 1 (100 mL/min), 0.2 g catalyst, GHSV = 30 000 90%.250 C ~ [14]
PrMnO; Soree m?/(m® « h) 84%,250 C
V5 I R B 500 pl./L NO,500 pl./L NH;.,4% O, N, bala s
LaMnO; BB 00 pL/L NO-500 pL/L NH; # Oz, Ny balance 77% 200 °C — [15]
Sol-gel GHSV=30 000 m*/(m® « h)
AT, B 5 BB e AR B AR R (B RO B N B2, 3 Mn.Fe) 1y NH,-SCR 1% 4 K H 2 b W% i F2 gk 47
2 LB A7 NH, B9 W B FiG A2 R B 4f . T —RINW BT, LaMnO, 80 H 5 i 10 58 a1 1%
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Table 2 Examples of A; ,A’.B; ,B’,0; doped perovskite catalysts for NH;-SCR
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. Preparation . . Catalytic . o
Catalyst Reaction conditions o Selectivity Reference
method activity
Lag.gCeo.1 MnO: 91%,250 C 329
.01 Vs . 1000 ul/L NO.1 000 ul/L NH;.6%  1/0:250°C 32%
Lag.ySro.1 MnOj3 T I T 1 . 80%,250 C 20%
. Oz, Ar balance (100 mL/min), 0.2 g o [13]
LaMny .5 Feo.05 O3 Sol-gel | GHSV=30 000 m*/(m® * h 100%,250 °C 34 %
catalyst, = ) v = o -
LaMn.o5 Vo0 O catalyst me/tm 90% ,250 °C 55%
LaMny g5 Nig.05 O3 VS B B I 1 500 pL./L NO, 500 pl./L NH;,5% O, 81%,275 °C - [18]
Lao.1 Sro.6 Mng.9 5Nig.05 O3 Sol-gel N; balance, GHSV=20 000 m®/(m® « h) 98% ,175 °C
Lao,sCag.2 MnOs 50%,200 C
Lao.gSro.2 MnOj3 80% ,200 C
Lag.sCep.2 MnOj o5 g U I v 500 pL/L NO, 500 pl./L NH;,4% O, 86% ,200 C B (157
LaMng. s Cuo.2 O3 Sol-gel N, balance, GHSV=30 000 m®/(m? « h) 70% ,200 °C
LaMn Cog.2 O3 73%,200 °C
LaMnU_g Feo_z()s 80% ,200 C
Lao, s Sro.2 Feo g Rho, 1 O3 90% ,200 C
Lao. sSro.2 FeOs 41%,200 °C
Lag. s Sro.2Coo.9 Rho, 1 O: 75% ,250 C
| q”'ssro‘zcoi; S — 500 uL/L NO, 500 pL/L NHs, 10% %;/V”i I° ;
<40.89T0.23085 ol O3, Ar balance (40 mL/min), 0. 06 g nactive — [19]

Layg, §Sro.2 Mng.9Rho. 1 O3 Micro-emulsion

catalyst
Lﬂn_ 8 Sr()_z Mn();;

57%,250 “C
(85% ,400 °C)
48% ,250 C
(2% ,400 C)
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Jei X NO 4 AL RE F7 B G 3 o, (i Ak v AR 2] T
FARTE L AE 200~300 °C,NO, ¥4k FA% 3 90% LU
LN, BE M BT TR W AR TiO. B
LaMnO, 2R3 B AR 40 Ak 3 J5 1 8 , B AR 1
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PPk, XU, Zhang 555 45 AR 09 AL L g
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HFOEEM N, BeEEPE, Li F S T e ATP
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Wang %506 LaFeO, gk 7E G MR L AGE T 4%
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Table 3 Examples of supported perovskite catalysts for NH;-SCR
RS . P AT P , .
HEAL 7 . SN A . . JERE M ik
. Preparation ] . Catalytic . o
Catalyst Reaction conditions o Selectivity  Reference
method activity
. mﬂi@&f&/ 1000 uL/L NO,1 000 pL/L NH;,6% o
LaMnO;/CeO, R ok : 100,200 C 60%
;. N 05, Ar balance(100 mL./min),0.2 g cat- . [13]
LaMnO;/TiO- Sol-gel/ K 92% ,300 °C 70%
. . alyst, GHSV=30 000 m®/(m® * h)
impregnation
I I
Ml il 1000 pL/L NO.1 000 uL/L NHy, 3% N
LaMnO;/ATP R BE . . 70% ,250 °C
. = 05, N, balance(2 000 mL/min) , GHSV= o — [22]
Lag.oCeo.1 MnO3/ATP Sol-gel/ 98% ,250 °C
. . 25 000 m®/(m® « h)
impregnation
LaMnO;/ATP 75 T R B %5250 C
aMnO,/ BRI/ 1000 pL/L NO.1 000 ul/L NH,.3%  S1/6:250°C
LaNiO;/ATP =ik . e 60% ,250 °C
03 +N, balance(2 000 mL/min) , GHSV= o — [16]
LaFeO3;/ATP Sol-gel/ 25 000 m? /(m? ~ b 45% ,250 °C
LaCoOs/ATP impregnation mestm 35%,250 °C
4% FeoslaosO15 5 IS R I
?ﬁ/TMEO'S 20.1015/ ‘ﬁ%‘ﬂ’ﬂ;&/ 1000 pL/L NO,1 000 pL/L NH;,8%
IR 1 11 .
02, Ny bala (470 L ), 2.5 90% ,400 °C — 23
/1% FCO,3 Laoj ()1.5/ SOl’gCI/ atance m /mln 8 A I: ]

Active coke impregnation

catalyst, GHSV=8 000 m®/(m?® « h)

@C s Rare earth
W Ce™* :
Citric acid PERDgskite
o mmmmp [
Ce Mn
. § Growth
Mn*

2 Lai,Ce,MnO,/ATP #k & & # £ £ NH,-SCR WK Bt |2 Rz #1, %]

Fig.2 The proposed mechanism of NH;-SCR over La,_, Ce,MnO; /ATP nanocomposites
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CeO, E® M) HHE Z-scheme BI R R %G AL T T
FZ3 7Y 43 B o [ R BT e 8 s i 28 0, 7 A
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SR S A S B TR AR N 5% MnO, Al Na, CO;
HEAT DA ek M R, Bk Sk 99% 1Y A5 Bk B
CaTi,, Mn, O, s Fl 1% W7 BE4E (V) AL, i M
FEFIAE 300 °C B G A Ak 4 B BF NO, #% 1k % 8 i
93% . LI Ry 4806, M . B TG EUL B A
23 P S AV L A L T P i I T g i R AT L 7
AR F AR EE B I 52, 3R B O B A= AT RE Y
RV R, AR CaTiO, £ KT 250 °C B
NO ¥ALFALT 5%, 0] Lk 4l CaTiO, Fpri 1y
ARG PEHL . Mn 844 B 355 0 T i 4 1k 51
(6 Ak NH,-SCR 76 ¥ , b i 78 ok Pk & 8 5 3%
B TR 2 A R M A 8, AT B 5R NH, R o X
RLAEHE T A0 T T 1 2

TECHEAL Bl B NH,-SCR Jz i L 45 4k 57 i 1k
FI VLA R RE 5 koM AN 5 I8 S I 4 RO ARG s 3R
B P S A PR RE L (H BRI Y SR 2 o R R A
Ze e PV AR R B 29 T H Iz M . a4k
A5 B R 1 AR AR R A, D RO A B ) A Ak S Y
BB RER AR

2 RMHLHEFR

BETTE H Y 4 L 77 %5 Kk 5 A1 B 7E NH,-SCR
ST N FH ) & e 2B O B L AR RAR B I Bk T X 4
Ak I ML Ko B B A2 i BR A% . NH,-SCR $ A &

ZALAE LT N A
ANO+4NH; + 0, >4N, +6H, O D)
6NO-+4NH; 5N, +6H,0 ()
6NO, +8NH, >7N, +12H, 0 (3)
2NO, +4NH, +0,—>3N, +6H,0 )
2NH; +NO+NO,>2N, +3H,0 (5)

SRR (1) J& SCR g F2 2L R, 8 SN B
#E SCR” & i s 7E gl e i i £ S b fr . Y
NO. Fl NO % i) £7 76 1, & A48 <Pl SCR”
(X 5), 7E 200 °C LA b B J B 6 BE S B (1) R
10 f52,

NH,-SCR v H£E £ 2 PR Ry S0 i 3 5 R
7 i B o . 7R AR NHL dE ok 8 v A Ak i @ P 4
N, OUR F—Fh i =AM, R s =), 4
SO, #l H, O FELERE W25 K A AR FI = A B
T2 £5 2 05 L 15 YL AN R g8 P i A RS T B aE
FEAE AL SR 10 T B A B RE  R s R A

WA R G iE AT R W, T3 A AR B 4 JE L CLLP
M Hg %A % W) BT #0 T /e 8 44 450 b 52 R 1 .

XFF NH;-SCR R 2k o o o H 5 3 38 )
T P 1) DG A0 IR 2 N7 00 A A4 1 700 3R T 1 R
R A5 AR AW B ok AR o g B R A B A [ G2 A
AR 43k 2 A ALHl (B 35 : (1) Eley-Rideal (E-
ROBLA : 1 %8, NH, W B 72 L B A7 5 50 B R i
b AR S B BEIE AL B NH, #9Fh B 553 NO R
W AR B P e A NH,NO/NH, NO, B 5 43 it
N, Fl H, O, [FIBF, & o 48 Ak 3 J5E A o503 T B 35 IR
AL A, AT LAk O, F480 Ak DL 58 B4R AL I8 T 1 36
(2) Langmuir-Hinshelwood (L-H) #L#l : NH, 1% [ff
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Fig.3 The NH;-SCR reaction pathway over metal oxide’*
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Perovskite catalysts for selective catalytic reduction of NO, with NH;

TUO Kai'**,ZHANG Peng"**,WANG Li*, HUANG Yu'"’

1.Institute of Earth Environment ,Chinese Academy of Sciences,State Key Laboratory of
Loess and Quaternary Geology »Xi’an 710061,China ;
2.China University of Chinese Academy of Sciences,Beijing 100049 ,China ;
3.Key Laboratory of Aerosol Chemistry and Physics ,
Chinese Academy of Sciences,Xi’an 710061,China

Abstract Ammonia selective catalytic reduction of nitrogen oxides (NO,) technology with V,0O;-
WO; (MoO;)/TiO, as the core catalyst is currently widely used. But it has many problems such as nar-
row and high-temperature window, easy to poison by alkali inactivation, vanadium’s biological toxicity
and secondary pollution to the environment, which require researchers to develop new efficient and envi-
ronmentally friendly catalyst systems. Due to their unique structure, good stability and environmentally
friendly characteristics, perovskite materials have become a research hotspot in the field of selective cata-
lytic reduction of NO,. We reviewd the research progress of perovskite NH;-SCR catalysts at home and
abroad in recent years,and comprehensively discussed the main types,denitrification activity and struc-
ture-activity relationship of perovskite catalysts. At the same time,the research progress of perovskite in
the new field of photo photo-assisted SCR technology was introduced. In addition, we summarized the re-
search on the NH;-SCR reaction mechanism of perovskite catalysts,and prospectd the possible future
development directions and research goals of this field.

Keywords ammonia selective catalytic reduction; perovskite; catalysts; denitrification activity;

NO., ; NH;-SCR mechanism; air pollution control
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