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Experimental details

The reaction rate (v and v*), active redox sites (O* amount), density of active redox sites (O*
density) and TOF values of catalysts were determined by isothermal reaction for soot combustion,

and their values are calculated by the following equations!!l:
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where 2 is the mole fraction of CO,; 2 is the molar amount of CO, (mol); m is the mass of

the catalyst (g); S is the BET specific surface area of catalyst (m?/g)
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where P, is the atmospheric pressure (Pa); 4 is the integrated area of CO, concentration as a
function of time (s); V is the volumetric flow rate of gases (m?3/s); m is the mass of the catalyst (g);
R is the gas constant (8.314 J/mol-K); T is room temperature (K); S is the BET specific surface area

(m?/g).
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Table S1 Recipes for the synthesis of as-prepared La-Mn-based perovskite catalysts

La(NO3);- Ce(NOs);- Alkali metal
a(NOs); e(NOs); atme Mn(NOs), Glucose H,O/

Catalysts 6H,0 6H,0 nitrates

/g /g mL
/g /g

LaMnO; 4.33 - - 3.56 3.92 20
Lag 95Ce.01Cs0.01MnO; 4.24 0.0434 0.0195 g CsNO;3 3.56 3.92 20
Lag 96Ce0.02C80.02MnO; 4.16 0.0868 0.0390 g CsNOs 3.56 3.92 20
Lag 94Ce0,03Cs0.03MnO; 4.07 0.1302 0.0585 g CsNOs 3.56 3.92 20
Lag 9Cep 95Cs0.0sMnO; 3.90 0.217 0.0975 g CsNOs 3.56 3.92 20
Lag 85Ce0.075Cs0.07sMn0O; 3.68 0.325 0.146 g CsNO; 3.56 3.92 20
Lag gCep.1Csp.1MnO; 3.46 0.434 0.195 g CsNO; 3.56 3.92 20
Lag 6Cep2Csp2MnO; 2.59 0.868 0.390 g CsNO; 3.56 3.92 20
Lay 3Cep,MnO; 3.46 0.868 - 3.56 3.92 20
Lag sCsp,MnO; 3.46 - 0.390 g CsNO; 3.56 3.92 20
LaygCep 1Lip1MnO; 3.46 0.434 0.068 g LiNO; 3.56 3.92 20
Lag3Cep.1Nag 1 MnO; 3.46 0.434 0.084 g NaNO; 3.56 3.92 20
LagsCe 1Ko 1MnO; 3.46 0.434 0.101 g KNO; 3.56 3.92 20
Lag3Cep.1Rbp 1 MnO; 3.46 0.434 0.147 g RbNO; 3.56 3.92 20

S3



Table S2. Comparation for catalytic performance of as-prepared and reported catalysts for soot combustion

Soot/cat Heating Sm
Catalyst alyst Contact Reagt} on rate }:IO TSS/T"’ —590 CO2(% Ref
weight mode conditions o . °O) °O) °O)
- (°C/min) )
ratio
3DOM 1/10 Loose Flow 50 mL/min, 2 288 362 412 98.6 2
La,NiCoOg 5%0,+0.2%NO+
5%H,0+Ar balance
Flow 300 mL/min,
La(&g‘;‘gsﬁf;& 1/10 Loose 10%0,+500 ppm 4 302 358 448 - 3
=70 NO+N, balance
3DOM Flow 50 mL/min,
Lan o<KeocNiO 1/10 Loose 5%0,+2000 ppm 2 289 338 372 98.7 4
0.9550.05 3 NO+N, balance
K-Mn/3DOM 1/9 Loose Flow 50 mL/min, 2 316 377 430 96.5 5
LagsCe2FeO; 5%0,+500 ppm
NO+N, balance
LaCog.94Pt) 0603 1/10 Loose Flow 100 mL/min, 10 344 403 435 - 6
2000 ppm NO/air
3DOM 1/9 Loose Flow 100mL/min, 5 320 385 428 - 7
Lag 5819 sMnOs 20% O, +500ppm NO
+ N, balance
Lag 7K 3FeOs.5 1/9 Loose Flow 100 mL/min, 2 355 393 429 94.0 8
nanotubes 20%0,+500 ppm NO
Flow 50 mL/min,
Ce;MnO, 1/10 Loose 10%0,+2000 ppm 2 268 332 369 99.4 9
NO+Ar balance
Flow 50 mL/min,
KOMSIBDOMM 1710 Loose 10% 0,+0.2% 2 288 333 364 978 10
0.7270.3%72 NO+ATr balance
Flow 100 mL/min,
MnO,—CeO, 1/9 Loose 10%0,+N; balance 3 314 346 383 - 11
3DOM Flow 50mL/min,
1/10 Loose 10%0,+0.2%NO+bal 2 236 345 397 99.5 12
AuZPtz/Ceo'gZI'().zoz
ance
3 Wt.% Flow 50 mL/min,
PU/Mn C'e 0 1/10 Loose 10% 0,+0.2% 2 290 342 373 96.7 13
0.5-20572-5 NO+Ar balance
PL-CoO Flow 50 mL/min,
- o, 0,
/ADOM-ALO; 1/10 Loose 5%0,1t0.2%NO+Ar 2 281 368 416 99.1 14
balance
Flow 50mL/min,
PdAu@CeO,/CZ 1/10 Loose 5%0,+0.2%H,0+Ar 2 276 363 404 99.6 15
balance
Flow 50 mL/min, .
LaosCeo 1 Cso. MOy Loose 10%0,+2000 ppm 2 268 315 350 985 3)‘;15(
3 NO +Ar balance
Flow 50 mL/min,
LaygCeq,1Csp, MnO 10%0, +2000 ppm This
s 1/10 Loose NO ++10%H,0+Ar 2 265 304 329 96.7 work
balance
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Table S3 The stability and sulfur water resistant of Lag gCeg ;Csy;MnOjs catalysts for soot combustion

Catalysts T,o/°C Ts50/°C Too/°C Sco,™/%
Lag gCey.1Csg.1Co0O5-Cycle 1 268 314 350 98.5
Lag gCe.1Csg.1Co05-Cycle 2 272 319 350 98.3
Lag gCey,1Csg.1Co05-Cycle 3 269 318 351 98
Lag gCe.1Cs¢.1Co05-Cycle 4 280 329 361 97.5
Lag gCey.1Csg.1Co05-Cycle 5 279 329 361 97.8
10%H,0+0 ppm SO, 265 304 329 96.7
10%H,0+100 ppm SO, 296 332 442 93.8
10%H,0+300 ppm SO, 387 459 500 82.8

S5



e e——fe— A S

'-'_w"i‘
L4ues 2 A 4 AN Zun Zun sun Jun aun cun A Jun Jun MM Aun AN AN ANA AN A A A4

AMA L a4 4 A A A A A A A A A A A A AAASNMNNA

(=3

Volume Absobed/(cm’/g, STP)

00 02 04 06 08 10
Relative pressure/(P/P )

Figure S1. Nitrogen adsorption-desorption isotherms of La-Mn-based perovskite catalysts with different A sites
(a: LaMnOs; b: Lag.9sCe0.01C80.01MnOs; ¢: Lag 96Ce0.02C80.02MnOs3; d: Lag94Ceo.03C80.03Mn0Os; e
Lag 9Ce.05Cs0.0sMnOs; f: Lag g5Ce0.075C80.07sMnO3; g: Lag sCe 1Cs0.1MnO;3; h: Lag 4Cep2CspMnOs; i:
Lay sCe9oMnOs; j: Lag sCs9>MnOs)
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Figure S2. Nitrogen adsorption-desorption isotherms of LaggCeg 1A¢1MnO; catalyst
(a: Lao.8Ceo'1Li0,1MnO3; b: La0.8Ceo'1Na0_1MnO3; C: Lao_gceo_lKo_lMl’lO3; d:Lao_gceo_leO.anOg
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Figure S3. Pore distribution of La-Mn-based perovskite catalysts with different A sites
(a: LaMnO3; b: Lag 95Ce.01Cs0.0iMnOs; c: Lag 96Ce0.02C50.0oMnO3; d: Lag 94Ce 03Cs0.03MnOs; e:

Lag 9Ce0.05Cs0.0sMnO3; f: Lag gsCeo075Cs0.07sMnO3; g: LagsCeo 1Csp.1MnOs; h: Lag ¢Ce2Cs9,MnOs; i:
Lag 3Ce,MnOs; j: Lag sCsp2.MnOs)
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Figure S4. Pore distribution of LaygCey A MnOj catalysts

(a: LaggCeq,1Lip 1 MnOs; b: Lag gCep.1Nag, 1MnO3; ¢: Lag 3Cey.1Ko1MnO3; d: Lag sCey.1Rby ;MnO3)
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Figure S5. H,-TPR curves of La-Mn-based perovskite catalysts with different A sites
a. LaMnO;; b: Lao'9gceo'01CSO'01MHO3; C: Lao'96C60.02CSO'02M1’lO3; d: Lao'g4ceo_03CSO'03Ml’lO3; e
Lag 35Ce0.075Cs0.07sMnO3)
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Figure S6. H,-TPR curves of Lag gCe; 1Ay MnOj; catalysts
(a: Lao,gCeo,lLio.anOg b: Lao,gCeo,lNao,anOg C: La0_8Ceo_1K0_1MnO3; d: Lao.gceo.leollMl’lOﬁ
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Figure S7. XPS spectra of La 3d (A) and Cs 3d (B) for as-prepared catalysts
(a: LaMnOs; b: Lag oCe 05Cs.0sMnOs; ¢: LaggCeg 1Csp. 1 MnOs; d: Lag ¢Ce,CsyoMnOs; e: Lag gCey,MnOs; f:
Lay 3Csp2MnO3)
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