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[bookmark: _Toc236735221][bookmark: _Hlk219486901]Figure S1. Carbon balance of CO2-ODP for PtSn/Ce1-xLaxO2-δ under the conditions of T = 500 °C, Ar/C3H8/CO2 molar ratio = 1/2/2, total flow rate = 20 mL∙min-1, and catalyst mass = 0.5 g.
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[bookmark: OLE_LINK70][bookmark: _Toc236735222][bookmark: _Hlk219299943]Figure S2. N2 adsorption-desorption isotherms (a) and pore size distributions (b) of PtSn/Ce1-xLaxO2-δ.
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[bookmark: _Toc236735223]Figure S3. Images of EDS elemental mapping for PtSn/Ce0.9La0.1O2-δ.
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[bookmark: _Toc236735224]Figure S4. Relationship between I580/I460 and La content in Ce1-xLaxO2-δ.
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[bookmark: _Toc236735225]Figure S5. CeO2 (111) reflection of CeO2 and PtSn/Ce1-xLaxO2-δ.
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[bookmark: _Toc236735226]Figure S6. O 1s XPS of PtSn/Ce1-xLaxO2-δ. 
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[bookmark: _Toc236735227]Figure S7. Sn 3d5/2 XPS of PtSn/Ce1-xLaxO2-δ.
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[bookmark: _Toc236735228][bookmark: _Hlk219487354]Figure S8. Time-on-stream C3H8 conversion over Ce0.9La0.1O2-δ for CO2-ODP under the conditions of T = 500 °C, Ar/C3H8/CO2 molar ratio = 1/2/2, total flow rate = 20 mL∙min-1, and catalyst mass = 0.5 g.
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[bookmark: _Toc236735229][bookmark: _Hlk219735993]Figure S9. Time-on-stream C3H8 conversion, C3H6 selectivity (a) and CO2 conversion (b) over PtSn/CeO2 and PtSn/Ce0.9La0.1O2-δ for CO2-ODP under the conditions of T = 500 °C, Ar/C3H8/CO2 molar ratio = 1/2/2, total flow rate = 20 mL∙min-1, and catalyst mass = 0.5 g.




[image: ]
[bookmark: _Toc236735230]Figure S10. Time-on-stream C3H8 conversion (a), CO2 conversion (b), C3H6 selectivity (c), and C3H6 yield (d) of PtSn/Ce0.9La0.1O2-δ for CO2-ODP at different temperatures under the conditions of Ar/C3H8/CO2 molar ratio = 1/2/2, total flow rate = 20 mL∙min-1, and catalyst mass = 0.5 g.
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[bookmark: _Toc236735231]Figure S11. Correlations of Pt dispersion (a) and Pt0/(Pt0 + Pt2+) (b) with the C3H6 selectivity over PtSn/Ce1-xLaxO2-δ for CO2-ODP.
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[bookmark: _Toc236735232][bookmark: _Hlk220079951]Figure S12. In situ Raman spectra of PtSn/CeO2 under 10 vol% H2/Ar from 25 to 500 °C in the range of 300 to 600 cm-1.
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[bookmark: _Toc236735233][bookmark: OLE_LINK49][bookmark: _Hlk219908694]Figure S13. Raman shift of the Pt–O vibration in Pt–O–Ce bonds versus CO selectivity over PtSn/Ce1-xLaxO2-δ for CO2-ODP.
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[bookmark: _Toc236735234]Figure S14. Regeneration performance of PtSn/CeO2 for CO2-ODP under the reaction conditions of T = 500 °C, Ar/C3H8/CO2 molar ratio = 1/2/2, total flow rate = 25 mL∙min-1, and catalyst mass = 0.25 g, and the regeneration conditions of T = 500 °C, air flow = 25 mL∙min-1, t = 1 h.
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[bookmark: _Toc236735235][bookmark: OLE_LINK46][bookmark: OLE_LINK96]Figure S15. O2-TPO profiles of PtSn/CeO2 and PtSn/Ce0.9La0.1O2-δ after 21.83 h of reaction, with simultaneous monitoring of MS signals for O2, CO, and CO2 (reaction conditions are given in 4a).
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[bookmark: _Toc236735236]Figure S16. Comparison of propene yield as a function of reaction time between PtSn/Ce0.9La0.1O2-δ and PtSn/Ce0.7La0.3O2-δ under the conditions of T = 500 °C, Ar/C3H8/CO2 molar ratio = 1/2/2, total flow rate = 20 mL∙min-1, and catalyst mass = 0.5 g.


[bookmark: _Toc236735237][bookmark: _Hlk214396638]Table S1 Summarizing the composition of PtSn/CeO2 and PtSn/Ce0.9La0.1O2-δ derived from EDS elemental mapping results. 
	Sample
	Ce (at%)
	[bookmark: OLE_LINK45]La (at%)
	Pt (at%)
	Sn (at%)
	La/(Ce+La) molar ratio
	Pt/Sn molar ratio
	Pt (wt%)

	PtSn/CeO2
	22.08
	--
	0.23
	0.22
	--
	1.05
	1.2

	PtSn/Ce0.9La0.1O2-δ
	20.82
	2.34
	0.20
	0.22
	0.10
	0.91
	1.1





[bookmark: _Toc236735238][bookmark: OLE_LINK15][bookmark: OLE_LINK5]Table S2 Reaction conditions of CO2-ODP reported in this work and references over Pt-based catalysts.
	No.
	Catalyst*
	Pt content
(wt%)
	Catalyst mass (g)
	Temp.
(ºC)
	GHSV(C3H8)
(mL∙g-1cat∙h-1)
	Feed composition
(molar ratio)
	[bookmark: OLE_LINK22]C3H8 flow rate
(mL∙min-1)
	Ref.

	[bookmark: _Hlk196815387]1
	PtSn/Ce0.9La0.1O2-δ
	1
	0.5
	500
	960
	C3H8:CO2:Ar = 8:8:4
	8
	This work

	2
	1Pt5Sn/Ce0.5Zr0.5O2
	1
	0.5
	500
	960
	C3H8:CO2:N2 = 4:20:1
	8
	[1]

	3
	1Pt5Sn/CeO2
	1
	0.5
	500
	960 
	C3H8:CO2:N2 = 4:20:1
	8
	[2]

	4
	PtMn/SiO2
	0.5
	0.3
	550
	2000 
	C3H8:CO2:N2 = 10:10:5
	10
	[3]

	5
	PtSnMg0.5/Ce-DMSN
	0.5
	0.1
	550
	4800 
	C3H8:CO2:He:Ar = 8:8:8:1
	8
	[4]

	6
	PtSn/SH-CeO2
	1
	0.25
	550
	960
	C3H8:CO2:He:Ar = 4:4:16:1
	4
	[5]

	7
	PtSnCe/SiO2
	0.5
	0.25
	550
	1920 
	C3H8:CO2:He:Ar = 4:4:16:1
	8
	[6]

	8
	RhPt@Zn-MFI 
	0.5
	0.5
	600
	720
	C3H8:CO2:He:N2 = 6:6:16.5:1.5
	6
	[7]

	9
	PtCoIn/CeO2
	3
	0.1
	600
	3000
	C3H8:CO2:He = 1:1:2
	5
	[8]

	10
	PtCoNiSnInGa/CeO2
	1
	0.1
	600
	3000
	C3H8:CO2:He = 1:1:2
	5
	[9]

	11
	PtSn1.5/SiO2 
	2
	0.2
	550
	1500
	C3H8:CO2 = 1:1
	5
	[10]

	12
	PtZn/silicalite-1 
	1
	0.5
	600
	1200
	C3H8:CO2 = 1:1
	10
	[11]

	13
	PtSn/Mg-SBA-15
	0.3
	0.2
	550
	750
	C3H8:CO2:N2 = 1:2:5
	2.5
	[12]

	14
	PtCo-Sibeta
	1
	0.1
	550
	2400
	C3H8:CO2:N2 = 1:1:3
	4
	[13]

	15
	PtFe/S-1
	0.5
	0.15
	550
	2000 
	C3H8:CO2:N2 = 1:1:6
	5
	[14]

	16
	PtZn/Co@S-1 
	0.2
	0.1
	550
	3300
	C3H8:CO2:He = 1:1:4
	5.5
	[15]

	17
	Pt/Sn-CeO2
	0.1
	1
	550
	144
	C3H8:CO2:N2 =2.4:4.8:10
	2.4
	[16]

	18
	Si/PtSn/Al2O3 
	3
	0.2
	550
	1500
	C3H8:CO2:He = 1:1:2
	5
	[17]

	19
	PtSn/CeOx-Al2O3
	0.15
	0.15
	500
	2000 
	C3H8:CO2:N2 =5:3:27
	5
	[18]

	20
	PtGa/CeO2
	1
	0.3
	600
	1600
	C3H8:CO2:Ar = 1:1:3
	8
	[19]


*: The catalysts included here are only the best performing ones from the references considered.


[bookmark: _Toc236735239]Table S3 Catalytic performance of CO2-ODP reported in this work and references over Pt-based catalysts.
	No.
	Catalyst*
	Initial TOS (h)
	Final TOS (h)
	Initial C3H8 conv. (%)
	Final C3H8 conv. (%)
	Initial C3H6 selec. (%)
	Final C3H6 selec. (%)
	Initial C3H6 yield (%)
	Final C3H6 yield (%)

	[bookmark: _Hlk219822349]1
	PtSn/Ce0.9La0.1O2-δ
	0.17 
	21.83 
	33
	22
	70 
	90 
	23.1 
	19.8 

	2
	1Pt5Sn/Ce0.5Zr0.5O2
	0.08 
	1.33 
	35
	24
	86 
	88 
	30.1 
	21.1 

	3
	1Pt5Sn/CeO2
	0.08 
	1.33 
	20
	14
	80 
	86 
	16.0 
	12.0 

	4
	PtMn/SiO2
	0.08 
	1.83 
	32
	27
	97 
	98 
	31.0 
	26.5 

	5
	PtSnMg0.5/Ce-DMSN
	0.08 
	50.00 
	48.2
	22.4
	92 
	93 
	44.5 
	20.9 

	6
	PtSn/SH-CeO2
	0.08 
	3.33 
	51
	--
	77 
	--
	39.3 
	19.3 

	7
	PtSnCe/SiO2
	0.08 
	2.08 
	53
	39
	89 
	93 
	47.2 
	36.3 

	8
	RhPt@Zn-MFI 
	0.08 
	10.42 
	48
	23
	61 
	80 
	29.3 
	18.4 

	9
	PtCoIn/CeO2
	0.08 
	50.00 
	61
	35
	82 
	94 
	50.0 
	32.9 

	10
	PtCoNiSnInGa/CeO2
	8.00 
	50.00 
	30
	20
	94 
	90 
	28.2 
	18.0 

	11
	PtSn1.5/SiO2 
	0.04 
	20.00 
	50
	38
	90 
	97 
	45.0 
	37.0 

	12
	PtZn/silicalite-1 
	0.25 
	3.00 
	47
	30
	80 
	80 
	37.6 
	24.0 

	13
	PtSn/Mg-SBA-15
	0.17 
	3.00 
	43
	34
	89 
	92 
	38.3 
	31.3 

	14
	PtCo-Sibeta
	1.00 
	5.00 
	51.8
	36
	92 
	90 
	47.7 
	32.4 

	15
	PtFe/S-1
	0.25 
	3.33 
	25
	20
	93 
	96 
	23.3 
	19.2 

	16
	PtZn/Co@S-1 
	0.00 
	60.00 
	60
	40
	80 
	95 
	48.0 
	38.0 

	17
	Pt/Sn-CeO2
	0.33 
	4.67 
	28
	15
	41 
	64 
	11.5 
	9.6 

	18
	Si/PtSn/Al2O3 
	0.25 
	7.75 
	48
	37
	88 
	88 
	42.2 
	32.6 

	19
	PtSn/CeOx-Al2O3
	0.25 
	3.00 
	32
	25
	98 
	98 
	31.4 
	24.5 

	20
	PtGa/CeO2
	0.33 
	1.33 
	38
	25
	58 
	64 
	22.0 
	16.0


*: The reaction conditions and cited references are given in Table S2.


[bookmark: _Toc236735240]Table S4 Comparison of catalytic stability and activity for CO2-ODP reported in this work and references over Pt-based catalysts.
	No.
	Catalyst*
	kd (h-1)
	[bookmark: OLE_LINK47]τ** (h)
	[bookmark: OLE_LINK2][bookmark: OLE_LINK44]Y(C3H6_eq)_PDH*** (%)
	Y(C3H6_exp)/Y(C3H6_eq)_PDH**** (%)

	1
	PtSn/Ce0.9La0.1O2-δ
	0.009 
	110.4 
	26 
	90.4 

	2
	1Pt5Sn/Ce0.5Zr0.5O2
	0.380 
	2.6 
	37 
	82.4 

	3
	1Pt5Sn/CeO2
	0.264 
	3.8 
	37 
	43.8 

	4
	PtMn/SiO2
	0.128 
	7.8 
	43 
	72.9 

	5
	PtSnMg0.5/Ce-DMSN
	0.022 
	44.9 
	46 
	97.1

	6
	PtSn/SH-CeO2
	0.306 
	3.3 
	57 
	69.4 

	7
	PtSnCe/SiO2
	0.225 
	4.4 
	57 
	83.4 

	8
	RhPt@Zn-MFI 
	0.059 
	17.0 
	72 
	40.8 

	9
	PtCoIn/CeO2
	0.014 
	70.0 
	69 
	72.9 

	10
	PtCoNiSnInGa/CeO2
	0.014 
	72.2 
	69 
	41.1 

	11
	PtSn1.5/SiO2 
	0.017 
	60.2 
	40 
	113.8 

	12
	PtZn/silicalite-1 
	0.235 
	4.3 
	59 
	64.2 

	13
	PtSn/Mg-SBA-15
	0.109 
	9.2 
	61 
	63.2 

	14
	PtCo-Sibeta
	0.160 
	6.2 
	53 
	89.9 

	15
	PtFe/S-1
	0.079 
	12.7 
	61 
	38.4 

	16
	PtZn/Co@S-1 
	0.007 
	146.5 
	56 
	85.8 

	17
	Pt/Sn-CeO2
	0.046 
	21.7 
	59 
	19.5 

	18
	Si/PtSn/Al2O3 
	0.055 
	18.1 
	50 
	85.3 

	19
	PtSn/CeOx-Al2O3
	0.124 
	8.0 
	38 
	82.2 

	20
	PtGa/CeO2
	0.393 
	2.5 
	72 
	30.6 


*: The reaction conditions and cited references are given in Table S2.
**: The inverse of the kd calculated from the propene yield and reaction time
[bookmark: OLE_LINK3]***: Equilibrium propene yield of PDH calculated according to the reaction conditions given in Table S2.
****: The ratio of the initial propene yield of CO2-ODP (Table S3) to the equilibrium propene yield in PDH.
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