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Variation of Global Nitrous oxide (N,0)
Atmospheric Monitoring Concentrations.
Form the Industrial Revolution (1850s) to 2023.
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Figure 1 (Color online) (a) Variation of global N,O atmospheric concentrations (Data were obtained from NOAA Global Monitoring Laboratory

measurements) [13]; (b) Cotton atomic orbital energy level diagram [5,14].
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Figure 2 (Color online) Scheme of exhaust after treatment for (a) nitric acid plant [13] and (b) diesel vehicle [22]; (c) scheme diagram of this work.
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Figure 3 (Color online) The cycle test of N,O catalytic decomposition
on (a) Rh/Al,O; and (b) Rh/CeO,[29]. (¢) N,O catalytic decomposition
activity on different supports and supported Rh catalysts [28].
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Figure 4 (Color online) N,O decomposition activity on (a) NiO, CeO, and NixCe catalysts [37], and (b) Co;0,4, CeO, and CexCo catalysts [38],

(c) Co;04, Ce20Co with or without N,O pretreatment [38]; (d) the 75, and

Ty of different Cu,Ce,_,0, catalysts (75, and T}, represent the temperatures

at which N,O conversion reaches 50% and 100%, respectively) [39]; (¢) N,O catalytic decomposition activity in the absence of oxygen on CuO-CeO,
catalysts prepared through different methods [40]; (f) N,O catalytic decomposition activity on CuO/CeO, catalysts [41]; (g) the influence of CeO,
morphology on N,O catalytic decomposition activity of Co/CeO, [43]; (h) the influence of CeO, morphology on N,O catalytic decomposition activity
of xNi/CeO, [44]; (i) N,O catalytic decomposition activity of hollow porous NiO@CeO,-HPOC [45].
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IREEEICu,Ce, O MEF, KINCuy ¢;Ce 330, I H! 5
FERIN,OZ i e J1(E4d), X AT RESE 1T CeO,MICuO
Z IR A EAE A R T & TS Cu R T K.
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FAh, g 7 iR A 2 s i U 4 R A A (n
NiO. Co30,+ CuO%)EKCeO, )/ HURAS K Wi 2 18]
FRAH ELVE L, AT 52 M A6 57 FONL O 43 i 14 E. Konso-
lakisZE O DAYTVE I A AMERRIE & B CeO, N B AK, i
IR BEH 4% T PRI CuO/CeOMEALFI, F¥ H 53t
DU T BAMEAR v 1) 4% (1) 2 & B CuO-CeO, i1 711 i3t
FTXTEG, R BRI IE V51 % 1 CuO-CeO, fiE AL 71 B A
3 CuO-CeO,MH BLAE A, X B8 7 M 1 550 (K L 4
IR JEYERE, FRERT T HEALFIFIN,O 2 fif 14 BE (K de).
SRIM, AT E &AL, AR LS
SEHUE PR R BOR S IR . Zabilskiy25 ™ R G4
T Cuft i B AT CuOTECeO, F TH 2 HUR A, K
I CultI & H4 wt%IE N 215 wt%f, CeO,& HICu
VIR oy HORE BE I AR AT IR D R L Cu P
— CuOil#%E — CuOPiHL. CuFh I E LICuO/MA %
JEARAFTE110-Cu/Ce0,-1603R T H He 4 INL,O 7 fift 7%
P 4.

TERf 52 I VL2 PR 2R RN B i Sk b, @i TR
P i — D AR E A 3 7 BOIRES R AL A A e 5
RE A2 S HE AL RN, O 40 A 1 R 1A 8 T B
ZabilskiyZ 44 wt% Cuff e AR FESi I CeO, %
1], R IUALE A ST 99 K 45 (CeO,-NR) N H A& 14 Cu/
CeO,-NRAEAFIFR I H A HEIN,O 7 figid P, 375°CHY
S % 963.2 pmol(N,O) mmol(Cu) ™' min~". iX 323
F& 1T CeO,-NR _EARSG  82 ([ 100]1 A1 110] & 11 52 A
FI TR BN, O s S H (1 S o 1 ot B R0 6 P A6 551
TR, Kb, Lykaki% ™ 4R T fud e AR5
Ce0, FHICo;0, A FIINO 7 R M, K ICeO,-NR
B 1) Co; O, ML FHIN,O 7 v VR I (K4 g). =AM
2, BRI, R NCeO,-NR i 48 43 i
R T =, (H A BT R 49K T 5 B(CeO,-NC)BE S
B 47 Hh A NIO |1 A%, B BCE A R T N,O 5 i (1)
Ni-O-Ce4#), it LANi/CeO,-NCZE I H 5 A N0 73 il
TEPE(E4h). 32, MATEMOFSHiBI& R T —Fh
125 Z FLINIO@CeO,-HPOCHEAL 7, & IIMOFsHitER
() 45 K R T ENTO M 1) 73 FSURN 28 T 48 2 6 vk
HITER, 1EENIO@CeO,-HPOCHEAL 7712 L L AR 1)
NLO/ it B (B 41) .

IR AR, 7ECeO, R H M A8 N ~f
B3 M o [ A 18 0 ME R (Cus Con NI HET
B EA R TR THEAFIINO /- i M. B4 )& /me
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& @ M IE B AT DU O R AR s AL s TS R,
T SR AL 77 BTN O A AL 3 i AL > 4 g, g
BRI AT K, COLE UTIE 7 %5 Co,0,-CeO, E A5,
RO B K G R TR THEAL N, O R . Bl
Ja, M RG I T 4 B/t 4 R sk X
C030,-CeO, fHEALFIME AL N, OS2I, R IIH 4 &/
ol 4 JEm e B E - AZAE LU R A Li < Na < K <
Rb < CsFIMg < Ca < Sr, Ba. A1\ A, T4 @ /M8t 4
J& AT CARE PR Cot@ i FiL T, (R IENLO MW BH/¥5 1k,
FEVECO” MR I L, BT LA RR T T Co30,-Ce0,
AL FINO i M. (E, B4 8 T ik ol
ST MO 58 SV . Ma st R B T B
J& X CosO AL TRINLO M T P e H8E A, [RD R A A7)
RICsHIFI N T R LN Co I L T 45 P AR . 12
% 25 14Cs/Co;0, 2K 1 F & [ Cs-O-CoZ5 1A/ F T
(R ECO” WA AR . e, SojkaZ 1R B
IKPGE T N FILIFh 22 N Co;0, 14, S8 Co™ W
ETE; TRBEESIAMILIIF AL T Coy0,K1H, 25T
KETEMCO™ HE K.

2.3 CeO MM EHF N, O 5 AL 71

CeO, tH 2 5 Bl FHAE A& 4 771 18 428 3% 1 62 25 Y 43 X
RAS K HN,O 43 R MRS, Pachatouridous @ it [ Tr/
ALO;HRIN20 wt%CeO, A LT T AL FIN,O %
frtERE, JEH, AT 3R H T CeO, A fE
BTN RSO, 40K Bk I TE Rk, 3 & I Ir-CeO, 7
T A R TR e/ T ol % 82 7 IR AR 6 7 5
Konsolakis2:"" 420 wt% CeO,-La,0,E & #IF1ALO,
A AP, AT & 8- ARSI TE AR T E
FHIPUIFR, XGRS T HEATIIN,O 7 P RE.
FiAb, CeO, 51 N5 2t 2 52 i 40 77 1 45 74 AN, O
IMEPERE. KimZE PR I TE VR ] £ Ce0,-ALO i
R H CeO, P Fh 7 BURE B 5 =, A R TR 2ERhY)
Fib (4143 BORINL O 43 ARG HE 4R T, AtuchinZEC TR I,
BIEH| 4 I Fe/Ce/ AL TR R T £ & HIiE
YEFe® Wb, DRI 22 B H B8 A 57 BTN, O 23 A 1k, T 3t
UUIE % [FFe/(Ce + ADMEALFIHE TR T mifase
e Ce™ MR AN B TS R R S, N,O% ik fg
B2,

MR DA 4325, H AT — 30 2 B A AR ) il
NLOZ R AEAL T 1) S PR BB S 45 g T-3R 1.
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F 1 AHEN,O LT S B E

Tabel 1 Catalytic performance of ceria-based N,O decomposition catalysts

fEALTIFhE AL SN Tof/To” (°C) B0k
Pt/ALO; GHSV ® = 10000 h™", 1000 ppm N,O 500/—
Rh/CeO, GHSV = 10000 h™*, 1000 ppm N,O 280/331
Rh/CeO,(Pr) GHSV = 10000 h™", 1000 ppm N,O 268/303 [29]
T4 R T Rh/CeO,(Pr) GHSV = 10000 h™", 1000 ppm N,O + 5% O, 283/324
fHEAL7H Rh/CeO,(La) GHSV = 10000 h™", 1000 ppm N,O 275/314
Rh/CeO,-H WHSV < = 100000 mL ¢~ h™", 200 ppm N,O + 5% CO, 367/400 [36]
Rh/Ce,,Zr, 50, WHSV = 45,000mL g”' h™', 500 ppm N,O 188/250 [31]
Ir/CeO, WHSV = 40000 h™', 1000 ppm N,O 499/~ [49]
Ce,oCo GHSV = 80000 h™", 1000 ppm N,O 304/359
Ce0,-MO, 5 &A1k Cel0Co-P ¢ GHSV = 80000 h™", 1000 ppm N,O 272/312 Bsl
YA Cup7Cep 330, GHSV = 19000 h™", 2600 ppm N,O 365/409 [39]
Ni8Cel GHSV = 105000 h™", 2000 ppm N,O + 2% O, 367/424 [37]
GHSV = 45000 h™", 2500 ppm N,O 380/460
10Cu/Ce0,-160 GHSV = 45000 h™", 2500 ppm N,O + 1.5% H,0 390/470 [41]
GHSV = 40000 h™", 2500 ppm N,0 + 1.5% NO 445/~
e 10%C050,/Ce0, GHSV = 30000 h™", 1000 ppm N,O 400/474 [52]
ﬁﬁ;’é@iimﬁ ColCeO,NR GHSV = 400?10 h™', 1000 ppm N,0 450/497 )
GHSV = 40000 h™", 1000 ppm N,O+ 2% O, 487/552
NiO@Ce0,-HPOC GHSV = 19000 h™", 2% N,0 362/404 [45]
GHSV = 19000 h™", 2% N,O 350/387
Ni/CeO,-NC . [44]
GHSV = 19000 h™", 2% N,0 + 2% O, 363/470
Rh/CeO,-ALO; CP GHSV = 60000 h™", 500 ppm N,O + 6% O, + 6% H,0 263/284 [24]
AL WHSV = 400_(:0 h™', 1000 ppm N,0 479/538 9]
WHSV = 40000 h™", 1000 ppm N,0 + 2% O, 499/562
GHSV = 10000 h™", 1000 ppm N,0 375/432
@oﬂ’{&@ﬁﬁﬁﬁﬂ g PUAL-CeLa GHSV = 10000 h™", 1000 ppm N,0 + 2% O, 395/464 3]
o GHSV = 20000 h™", 2000 ppm N,0O 215/278
GHSV = 20000 h™", 2000 ppm N,0 + 5% O, 235/284
Ce, Ba, sNiy . [54]
GHSV = 20000 h™', 2000 ppm N,O + 2% H,0 276/330
GHSV = 10000 h™", 2000 ppm N,O + 5% O, + 2% H,0 284/331

a) T RN T Al i N FE; b) GHSV = S 2% 3% (gas hourly space velocity); ¢) WHSV = I} %38 (weight hourly space velocity);

d) Cel0Co-PHR#ECel0CoEN,O L H H1500 CALEET h.

3 HHINH-SCRE B HIN, OBy A il

NH;-SCOMINH;-SCR s sk #2 H 2= 1 Fifi 5 Bl 7= 4)
N,OMIAE Ak, T fi#NH;-SCOFINH,-SCR o i F2
NLOE ALl F VT TN, O ) 2B B i 4% 5 N, O sk HE T 1
BRI S TEZ AT AR, JRATAN-H A b 2
TR (1 #11 BE A 55 VA9 1 NH,-SCO SN HLEE, I & B4

SRR TR R THINH,-SCO J B 18 1 B Z AL EE Ali-SCRAL
HUZH BA SINGERR R G R 3. i R L R
THIN,O == B2 i i e U i AL B AN i-SCRATLER A= B 1. T8
Tk 1 A CeO, 3 THI 4 5 1 4% L 3R THI V& M 40 R 1 2 BIOIR
AT, (R RN BB AT 2 I8/ fili
A7) 2 THINL O B 2 BN, I 3 M i A R TR B,
TEARGER T, FRATE LI /P NH,-SCR W H'N,O
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AR RTAT IR AR

HHET, V,05-WO4(MoO;)/TiO, M4k 71472 H T
NH;-SCRIBEAY, (EZ 1M AFITE =i T 25 5 5 80m =
YIN,OM AR, tbAk, B AR E 58 71 Cu.
MnHICedENH;-SCRUEAL FIHAFE AR ] f. —
AN, NH;-SCRHN,OM A il F EA M2 (1) %
B R (< 300°C)H S HINO; MINH, 45 & K
NH,NO, 3R AR E; (2) miEs&F R 300C) NH,
Wk A (E5a)> . itk AT 3R THE AL FI7ENH,;-
SCR B HI N IEFENE FH D NLO R AE B, — 75 1 7] BA
S I AR 2 T R A A6 s ) T B BENH R R B
FEHNHINOMIE B, A DTG iR BENH NOS A= il #6425,
73— 75 T AT LA 70 15 2= B ARE PR SR A A e 5
BE 77, AT i BN H, IR i Ak

25 7k P BN P R IR 1 4 B A AL M oO,  (5EK,
10 mol%) &1 1T A KM Jk /> Ce O, fiE AL 7R THIN, O F 2
A, HIX 32 ENH, AR IR B A L (non-selective NH;
oxidation, NSNO)IZIFE#:HIHI FEAT; 1 X MoO, K1
RGN %20 mol%H, 2k | & N LANSCRE&AEHEAT,
SHN,OE B ER . MnO,/CeO, AL FIE JH WA

G EIMnE AL, RILH L5 KR NH;-SCRIE

M, HENGERMRZE, Zr-4EKEMN,0. 55 ]
A5 58 T WO,35 24 4 MO, -Ce O, fi /1. 7N H,-SCRE
PERIN G BV 52, 2 ILRE 5 WO 5 2= 5 (135 0, fIK
M BYNH;-SCRIFE 14 N, 1 il BENH;-SCRYE VA Fr
T, BN EFEMESESE S, HH, W0.03Mn0.4CeR]
DATE CRFF 2 = N H;5-S CRIE 14 1 [R] B K i B R =42
NLOAE R E(K5b, ). HICHED R BT [FRE L
%, FHAMATNA, (KR BINH;-SCRYE P R B2 B N
WO 15 %5 AL A B AL 5 BE 7T PRI, fEALFIZRIINO
AL FEGAM ], 1 I BONH,-SCRIG 2T 2 i T
NH &AL FE 52 23, FIRT, 5596 B B Langmuir-Hin-
shelwood (L-H)E& 154 B FIN,OtH KlE kD>, MnO,-
TiO, f# 4b 7 7ENH;-SCR B 1 B B4 ) V2 1 9.
SRR H R B Ce/V 5 24 0] LA 20 9% 2> MnO,-
TiO, fiEALFIZR N, O A= A&, FLHF, CeMnTiffE 4671 7] LA
TEAT4E /D S NH,-SCRIE M FIE TE T 3R 19 MmN I B,
TV BN 23 5 EMn, 0, ¥ Fh 15, MR 1184k
FI AR R RE F, S EVMnTifE L7 KR NH;-
SCRIF AR FRE. el 2t BB B L BV
A AT AN, O AR i, FE HABA T AR 22 VI
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FINIEIN T Lewisfr s 450 HF3& 214155 7 M= A6
RIEM AN S, (B2, % T1EFAIMnCeTifl
A FIAE VB JENH;-SCRIFEPE T FRIE BE R, XAl A
VIR FEW. RS, BRI, VO Sk
AT 30HIN,O I 2E . Gevers M & 1 — 2741
ANFEMn/Ce/Tibb AL FI(EI5d), IR IIE S Celfid
IAT DU AL NG B, — 7T, CefE InmT LA
7 FMnTiZE 407 LATE & I AEAE, MniE AL
25 TR B T LA 25 A 1) P S FNO, T RINH, 45 &
AN, O; J5—J7 1T, Celfasin ] LARRARAE A0 77 1 S Ak
R RE, AT R BONHL R A AL, SR A
FONLZE YR, Sy 2507 8 ) A 4L 00 1 5 Min/Ce/ Ti
AL 5] NER 14 8 SE AL IND,Os, FHERGIRA T
Nb,Os BRI, SLIR4ERER I, Nb,OsHIGI N FEL
T Mn/Ce/ Tifte A 71 2 TR BRI A7 25 K% Ce™ Uk P2 /48 4% o ik
FERIIE N, XA FIFNH; RS L FINO I Atk (NO
— NO,), MITFES T PLUENH,-SCR M A, #EF
T IENH,-SCRIE 4. b4, Nb-MnAH FLAE
EFEAR T Ml SE MM A, HISS T Mo Fh ) & 40 id 5
A7), X —REEA AN T 8PN, O AR (K Se, ).

TENH;-SCRLAA M A7 B SEBR L A, 0= RS
HEE AR . EEJE. SO MH,0% 4 7 il fe 4>
S HU AL 38 S BN B A RSO R,
JE I A R B AL, R AR S bR T T Re R
FF 2 PR B RN R 1 (TR L AR AN, O A= B ) IR i Ak
FIZE K E L. Zhao R I, /K] 4% K1Ce0,-SnO,
AL FIF T 5 HISn* -Ofz £ AT LLE AHEREST A, {7
PG M Ce-OhL s i LKW M B 5, $27FCe0,-Sn0,
AL T INH,-SCRIFE M. {HAE, KYFP £t il i B (>
300°C) NLORI KB K. RS HHFE T CeW/Tifi
i AsH B EF, RIMREEAsE 5 SLewis
BRIV . Cedt & T il Ce-O-As 45 44, M T 90l N HL 5 Fr Il
B BB R Ce Bl () SE A I JREAE 3R,  ASF]F-NH;-SCR X
RL F34h, AsHIGI NS AESR T APk T, S5
NH, I AL, ROk R AT i 458 14 A 0 Ji 1) it
BHET, SEN,OM KA Al 83 H i 5 7 v ] B
R THE AL IR T Ce™ VR, MM HENO I T b
FEAL, AL FINH,-SCRIEME, HAIHIN, O 4E
f. 25 A A0S i S YT ] & T Ce0,-WO05-AlL,0,
(CeWADELLF, K ILALO;HI 5 N 7] AR Ce-O-As
SERY, BEIUE M LewisBRA fi AR 207, I HIl 59
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©90; phase TiOzanatase, phase —e— Mu/Ce/Nb/Ti Temperature (°C)
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B 5 (MR (a) VIR NO K ALE™, Mn0.4CeATWxMn0.4Cefi L7 (K)(b) NO, L% J% (c) N,O s FIN,
HEFEMEP) (d) MnCeTiO Ak 71 = 7oA B, Mn/Ce/TiIMn/Ce/Nb/TifI(e) NO 463 K () Nk . NO,FIN,04 i &
Figure 5 (Color online) (a) Mechanism of N,O formation pathways over V-based catalyst [55]; (b) NO conversion and (c) N,O generation and N,
selectivity over Mn0.4Ce and WxMn0.4Ce [56]; (d) ternary phase diagram of the synthesized MnCeTiO; catalyst samples [6]; (¢) NO, conversion and
(®) N, selectivity, NO, and N,O formation over Mn/Ce/Ti and Mn/Ce/Nb/Ti [57].

As  HIBRAEAL P, TR AL U N H-SCRIF 14 )
FEAICN, O Bl . OV 51 ANH,0 753 i 23 %
TEALFAINH,-SCRIE PEEAMHIE . i, HuZ ™k
ILHO 2= HIHIINH F W B, AT FEAS S 3 M Eley-Rideal
WL PRIE AT, ZhangZ5"" R HLOMS-2HIH,Oh 3 1 4
AT LLIE I A OM S -2 26 THI A4 2 — HR R hek R0 i /K 2 2%
fiR. ES, HOW AT LLIMHIN O A . 25 K PHI ALY
RIN, HyORT ASI NG R B W2, T os /b i 46 711
FHNOME R, B 2B ACH,0 B A £330
HHIMnO,-CeO, fH A1 7512 THI N H. W5 B AN 5 484k, M
T FHH-NHP) A 5 S AENO SN A BN, O Ffr.

4 BiEEARE LN, O 20 i S N ALER

NLOMEA 3 fiff i 72 3 S AL FEN, O M W B/ A (N—
OB £ T 228 ) AT S V0 b 0 0 B PR AN OB 2D R AR A1 54
FRBLBE B 2, AT LN, O 23 i I S AL 2R 44 A Eley-
Rideal (E-R)HLEEFILangmuir-Hinshelwood (L-H)HL#
P, fEE-RHLEEH, SEN,OE W HEA MR BAE

FRN,F1O,, THAEL-HALERH, W% B ASN,O 7 N, R
Bt S, i i A 4R B AN B SRl 45 6 A RO, I
BRI P 5 TN O f R B A AL (B 6a) ). ot T
FlE AR 5, CeTCER R T AE AR/ 1% 514

JEBALUE 4B 1 7 BUIRZS MBS AL IR EE, 7EN,O 7 il 2
HA A AME NS S 5 M. BN, Ce-OWLAE
2 5N,0 % B (E-RALER) 88 5 Fi i (I M-OP Al 45 &
MO, (L-HWLEL, MATEMESRALS). 74k, CeO,fI
fih 4 J8 18] ) AE ELAE A R TR g M 4 S o s R4
SRR ZabilskiyZ5 AN, HiAE RS
CuOH1#% 1 10-Cu/CeO,-160HE AL IR S TN, O 43 fif 14
BEE 1 T3 PR Cu R T DL e 26 T A 4B P Cu” -0tk
WEAFHAE. B0, 1@ — R AR XAS L
BT R T’ /Cu Ficet /Ce’ AN AL IE R
X BN AT AR L FE, UESE T CuOFICeO,7EN,O 73 i %
N B R, 9F HLR B AL IR 48 INL,O 73 fift
L5 CuO-CeO, A K B 2t wr, ARAFHuARRE T N,O
Kb PR LA A R 5 A TR SR T SR L AT A
A EIR TR I, CeO,HMCo30,-CeO, A4 712 IHi %
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Figure 6 (Color online) (a) The diagram of the mechanism of N,O decomposition; (b) oxygen vacancy-based N,O decomposition mechanism over
Co doped CeO, [73]; (¢) N,O decomposition mechanism on 4Cs/Co;0, in the absence or presence of O, [12]; (d) N,O decomposition rate at 500 °C in
a stream of N,O or N,O + CH, or N,O + O, as a function of the heat of the formation of metal oxides [1,57].

LA L Co/Ce 4 & 7 SR i PR AT 25 1) S5 B B 22 5
fiX, H.Co®Fh )5 Nnl LA b 42 3F 48 25 4L 1 AR %
(K 6b).
SZBR LI 0,/ H,O/NOZES A £ 5N,0 677, I
T RS 55 AL RINLO M R P RE 54 R R A 771
G, X S AL IR LB Tl R e M2k
= Kim&G TSR, 0,/H,0 5N,058 4 2
FENOMEA A P B EEFEF, H0,/H,0M X
PSR BRI, #EA/E A 23 %, Kundakovic
TG E, HLOM 1 LAY T T 2 B 78 S8 AL A5 HIR B
CeO, flEALFIZR M, 1 7EiE )5 A Rh/CeO, AL I TH
T2 LI OHM L RRAFLE. ZabilskiyZE " HA K, *4Cu/CeO,
AL T B2 BR 7E A HLO M OB SR I, HLO 2 il 25V bt
TECeO, K E AN A, X LHHIAWFIRsN, HA
FIFEHECu At AL, W BRI T AR 7 INL,O %)
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fEtERE. MATIERDL, PSR AF{ENORY, NOS&
ﬂ&ﬁﬁf Cu“L, MINLOZ R G PEAL 2 Cu, Ik,
NOH A HI FNOSN,OM 35 4+ fit.  {ENOWL Fft
J6i 43 5 R E AR I N A R R B R, HRBE R
I L Tt — s AL INOL B, RN S 8cu”™
AL gCu AR, KECU MR BAURF T Ce¥ M4
AL AR, TS ECu/CeO, AL FIN,O S B v P
SN, AR TO R BUK ACE AL FER D/ CeO, B F)
TAHRIEAFI PO HEE S, XEEREAKKE
1A B J (AR R T 2 7 o P PAAIG, S KM P PG
RFITHOMW . MaZs!" VR B, CsiEHiCo,0,7] AR
FHEA T BP0, 8 RE S, BT NX FE & H T
Cs 1] LIS T Con R N,0% 1k, {HFE 240,50 K14
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Co3O, AR TH FIN,O 7 fRHLEE, RO, 2> B JE K b i
B RO, B JEN,OW I ARG P47 o5 Bt —20 5
TE RO Fh 2 N (El6c).

A, RS A AT B A7 ECO/CH,/C5Hy
SEIR RS AR, I SRR S AT DA HE B PAN,O
R AR BEAT, RN, O 7 i 5 B I g 11920771,
SatsumaZs! ' RGHR T T LR AR & B S
FILEO,/CHAFEN FIN,O it M RE, FHEHR T &R A
A BEARRINGO 73 fif I %6 2 R 0 &R ARAT TR IR
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Abstract: Nitrous oxide (N,0), as one of the major greenhouse gases, poses serious threats to the ecological
environment and human health due to excessive emissions. Catalytic decomposition is one of the effective technologies
to eliminate N,O. Developing efficient N,O decomposition catalysts has become a research hotspot recently. The unique
4f-5d orbital hybridization in cerium atoms endows cerium oxide (CeO,) with exceptional oxygen storage capacity
(OSC) and redox properties. When employed as a support or promoter in N,O decomposition catalysts, CeO, could form
strong metal-support interactions with the active metals, and modulate the dispersion state and redox properties of the
active metals, thus improving the N,O catalytic performance of the catalysts. Currently, researchers have extensively
investigated the topic of the application of cerium-based materials in N,O decomposition. This review summarizes the
recent research progress in ceria-based N,O decomposition catalysts, and prospectively analyzes the potential research
directions of N,O decomposition, aiming at provide guidance for the future preparation and application of N,O
decomposition catalysts.

Keywords: N,O decomposition, ceria-based catalysts, reaction mechanism, poisoning resistance
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