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Au x% @ CeO2 Treatment=Fresh, Calcination or PROX (Aging during preferential oxidation)

Except for Au Foil, all spectra measured at 80K.
	Au

%
	Sample
	S02
	N
	R 

(nm)
	s2 

(10-5 nm2)
	DE0 

(eV)
	Diameter

(nm)

	/
	Au foil 300K
	0.82(3)
	12 x Au
	0.2861(2)
	8.1(2)
	2.0(2)
	

	/
	Au NPs
	0.82
	1.4(2) x S
	0.231(1)
	2(1)
	5(1)
	

	
	
	
	2.0(9) x Au
	0.279(2)
	8(3)
	
	

	3
	CG274_Fresh
	0.82
	1.4(2) x S
	0.231(1)
	2.2(8)
	5
	

	
	
	
	1.4(7) x Au
	0.277(2)
	4(3)
	
	

	
	
	
	0.8(3) x Au
	2.91(5)
	
	
	

	3
	CG274_Calc
	0.82
	0.6(2) x O
	0.197(1)
	3(3)
	3.0
	

	
	
	
	8.4(5) x Au
	0.2861(2)
	4.9(3)
	
	

	3
	CG274_Prox
	0.82
	9.1(6) x Au
	0.2855(2)
	4.8(4)
	2.6
	

	1
	CG230_Calc
	0.82
	2(4) x O
	0.1955(9)
	2(2)
	3.7
	

	
	
	
	5(1) x Au
	0.2859(5)
	6(2)
	
	

	
	
	
	1.2(8) x Au
	0.316(4)
	
	
	

	1
	CG230_Prox
	0.82
	0.9(5) x O
	0.197(2)
	6(6)
	3.7
	

	
	
	
	5.8(7) x Au
	0.2863(2)
	3.6(7)
	
	

	
	
	
	1.2(4) x Au
	0.317(1)
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Figure 1. Schematic representation of the preparation method to obtain Au@CeO, catalysts |




Samples defined above as Calc correspond to embedded samples, Prox samples correspond to Aged250 as described in the following text.

The fresh catalysts were pretreated in a flowing mixture of 5%O2-95%Ar at 40 mL min-1 for 30 min at 450°C (embedded samples), after heating from RT at 10°C min-1. No other activation procedures were applied.
Typically ∼48 mg of fresh sample were positioned in a U-shaped, quartz microreactor with internal diameter of 4 mm. The total gas flow rate under reaction conditions was 60 mL min-1 to ensure a Gas Hourly Space Velocity (GHSV) of ∼75000 mL g-1 h-1. The feed gas was 1.0 vol%CO, 1.0 vol%O2, 47.5 vol%H2, 17.5vol% CO2, and 5.0 vol%H2O in Ar. This gaseous mixture was introduced in the reactor at 75°C. All heating and cooling rates were 2°C min-1 unless otherwise noted. 

An aging/reactivation protocol was used to test the thermal stability of the materials prepared and

is as follows:

- a first aging treatment was performed by heating the sample in thePROXenvironment at 150°C and holding it at this temperature for 16 h. These samples are denoted as Aged150;

- a second aging treatment was performed taking the sample at 250°C for 20 h. These samples are denoted as Aged250;
- a reactivation step was done by heating the sample in flowing mixture of 5% O2-95% Ar at 40 mL min-1 for 30 min at 450°Cusing heating and cooling rates of 10°C min-1; then the catalytic activity was measured again in the PROXmixture from 75 to 250°C. These samples are denoted as TPO.

