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Fig. S1. Al-Ce binary phase diagram1.
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Fig. S2. SEM images of Al–xCe (x = 1, 2, 3 wt.%) alloy powders with 45-100μm particle size. (a) Al-1%Ce, (b) Al-2%Ce , (c) Al-3%Ce.
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Fig. S3. XPS spectrum of (a) Al3+ and Al in the combustion products of pure Al powder, (b) Al–3%Ce alloy powders, and (c) Ce3+/Ce4+ of Al–3%Ce alloy powders.
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Fig. S4. SEM images of combustion products for (a) Pure Al, (b) Al-1%Ce, (c) Al-2%Ce, and (d) Al-3%Ce Powder.
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Fig. S5. (a) Oxygen atom trajectories and (b) mean square displacement (MSD) of O atom in CeAl11O18.
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