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Fig. S1. SEM images of FeOx dispersed catalyst (a) and (b) fresh and (c) and (d) used. 
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Fig. S2. STEM of (a) FeOx particle (area 1) and YSZ (area 2), (b) EDX mapping of area 1 and (c) area 2.  






[image: ]
[image: ]
Fig. S3. EELS mapping and spectrum of the used FeOx.  


Table S1, summarizes the carbon balance for Fig. 3, 5-9, following equation S1. The carbon balance for Fig. 3, the open-circuit RWGS activity, was referenced to the CO2 input. For Fig. 5 to 9, the carbon balance was measures as the difference between O.C. values and polarization. For example, 100% carbon balance signifies no change in the carbon amount from O.C. to the ρ value. 
	(S1)
From the O.C. RWGS activity, the carbon balance decreases as temperature increases, signifying the formation of carbon deposition. In terms of the electrochemical tests, the carbon balance increases for the ρmax values, signifying a release of carbon from the catalyst. The ρ values display a slight change, while γ display a slight decrease in the carbon balance related to the stored oxygen species being replaced with carbide
Table S1. Carbon balance Summary for Fig. 3, 5, 6, 7, 8 and 9. 
	
	
	CO2 Conversion (%)
	Carbon Balance (%)

	Fig. 3
	250 °C
	0.14
	100

	
	300 °C
	0.42
	99.8

	
	335 °C
	0.05
	99.4

	
	350 °C
	0.11
	99

	
	400 °C
	0.14
	98.6



	

	Conditions
	ρmax (%)
	ρ (%)
	γ (%)

	Fig. 5
	300 °C
	100
	100.02
	100

	Fig. 6
	335 °C 500 μA
	100.6
	100.06
	99.67

	
	335 °C 2 V
	100.3
	100.02
	99.8

	
	350 °C 2 V
	100.7
	100.07
	99.5

	
	350 °C -1.5 V
	100
	100
	100

	Fig. 7
	400 °C 1 mA
	100.7
	100.2
	99.5

	
	400 °C -1 mA
	100.4
	100.1
	100

	Fig. 8
	15 min
	100.9
	NA
	99.5

	
	30 min
	101
	100.8
	99.3

	
	45 min
	102.2
	101.4
	99.1

	Fig. 9
	300 °C 2 V
	102.8
	NA
	NA

	
	350 °C 2 V
	104
	NA
	NA
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Fig. S4. Cyclic voltammetry of FeOx nanowires interfaced with YSZ solid electrolyte under reaction conditions at 350 ºC. (a) Summary of no fold CV for 10 cycles and (b) last CV cycle after holding potential at 1.6V for 0, 5, 30 and 45 minutes. CO2:H2 = 1:1 and 100 mL min-1.



The active surface area of the catalyst was estimated using the galvanostatic technique, by analyzing the value at which the CO rate is 63% of its final state, referred to as the time constant τ. Estimating the reactive oxygen uptake (NG) of the film [1].

 	(S2)

From the information provided by Fig. 5, at 300 °C and 2V, τ = 1404 sec and I = 1.124 mA, the value of NG = 8.2 x 10-6 mol O. 
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