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Figure S1: TEM images of as-synthesized (a-b) La1.99Ru0.01O3. HR-TEM images of (c)

La1.99Ru0.01O3 and (d) La1.98Ru0.02O3. STEM-HAADF analyses are shown in (e-n).



Figure S2: XPS survey scan for La1.99Ru0.01O3 and La1.98Ru0.02O3 catalysts. The inset image

show expended region for Cl(2p).
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Figure S3: Time-on-stream stability test of La1.99Ru0.01O3 in a fixed-bed reactor at 850 oC

for 32 h. Reaction conditions: CO2/CH4 =1, CO2:CH4:N2 = 1:1:18 (total flow rate = 20

sccm), GHSV = 20000 h−1.
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Table S2: C-O bond lengths (Å) of different carbonates observed on La2−2xRu2xO3 and

La2−2xRu2xO3−δ

LRC1 LRC2 LRVC1 LRVC2

C-O1 1.28 1.28 1.28 1.28

C-O2 1.3 1.28 1.29 1.29

C-O3 1.32 1.36 1.33 1.36
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Sample calculation for deterination of OSC
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