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Figure S1. Comparison of experimental conversion data with first order model (F1) predictions for CeO: during (a) CHa
induced reduction at selected temperatures, (b) COzinduced re-oxidation at selected temperatures, (c) varying CHa partial
pressure during reduction, and (d) varying CO: partial pressure during re-oxidation. Partial pressure of the reactant gases
was kept at 40% in (a) and (b). Experiments with varying partial pressures in (c) and (d) were carried out at 1000 °C.
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Figure S2. Comparison of experimental conversion data with power law model (PLM) predictions for CeO2 during (a)
CHas induced reduction at selected temperatures, (b) COz induced re-oxidation at selected temperatures, (c) varying CHs
partial pressure during reduction, and (d) varying CO: partial pressure during re-oxidation. Partial pressure of the reac-
tant gases was kept at 40% in (a) and (b). Experiments with varying partial pressures in (c) and (d) were carried out at
1000 °C.
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Figure S3. Comparison of experimental conversion data with 3D Janders diffusion (D3) model predictions for CeO: during
(a) CH4 induced reduction at selected temperatures, (b) CO2 induced re-oxidation at selected temperatures, (c) varying
CHs partial pressure during reduction, and (d) varying CO2 partial pressure during re-oxidation. Partial pressure of the
reactant gases was kept at 40% in (a) and (b). Experiments with varying partial pressures in (c) and (d) were carried out at

1000 °C.
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Figure S4. Comparison of experimental conversion data with 3D Ginstling diffusion (D4) model predictions for CeO2
during (a) CHs induced reduction at selected temperatures, (b) CO:z induced re-oxidation at selected temperatures, (c)
varying CHa partial pressure during reduction, and (d) varying COz partial pressure during re-oxidation. Partial pressure
of the reactant gases was kept at 40% in (a) and (b). Experiments with varying partial pressures in (c) and (d) were carried

out at 1000 °C.
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Figure S5. Comparison of experimental conversion data with 3D SCM (R3) predictions for CeOz during (a) CHs induced
reduction at selected temperatures, (b) COzinduced re-oxidation at selected temperatures, (c) varying CHa partial pressure
during reduction, and (d) varying CO: partial pressure during re-oxidation. Partial pressure of the reactant gases was kept
at40% in (a) and (b). Experiments with varying partial pressures in (c) and (d) were carried out at 1000 °C.

Figure S6. Comparison of experimental conversion data with 3D NGM (AE3) predictions for CeO: during (a) CHs induced
reduction at selected temperatures, (b) COzinduced re-oxidation at selected temperatures, (c) varying CHa partial pressure
during reduction, and (d) varying COz partial pressure during re-oxidation. Partial pressure of the reactant gases was kept
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at 40% in (a) and (b). Experiments with varying partial pressures in (c) and (d) were carried out at 1000 °C.



