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Fig. S1 XRD patterns of 2 (a), 3 (b), 2’ (¢), and 3’ (d). Peak assignment: o, Ce(OH)COs3; o,
CeOo.



Fig. S2 SEM images of the fracture sections of the hollow structures of 1’ (a), 2’ (b), and 3’ (c).
Yellow arrows indicate the locations where the hollow structures had collapsed.
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Fig. S3 XRD patterns of 1°’ (a) and 1’ calcined at 500 °C (b). Peak assignment: o, Ce(OH)COs3;
e, CeOon.
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Fig. S4 XRD pattern (a) and TEM image (b) of I calcined at 1000 °C. Peak assignment: @, CeOx.
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Fig. S5 SEM images of 5 (a), 5’ (b), 5’ calcined at 750 °C (c), 5’ calcined at 1000 °C (d), and 5’
calcined at 1250 °C (e). Yellow arrows indicate the locations where the hollow structures had
collapsed.



Fig. S6 SEM images of 6 (a), 6’ (b), 6’ calcined at 750 °C (c), 6’ calcined at 1000 °C (d), and 6’
calcined at 1250 °C (e). Yellow arrows indicate the locations where the hollow structures had
collapsed.
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Fig. S7 XRD patterns of 5 (a), 5’ (b), 5’ calcined at 750 °C (c), 5’ calcined at 1000 °C (d), and 5’
calcined at 1250 °C (e). Peak assignment: o, Ce(OH)COs3; o, CeOo.
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Fig. S8 XRD patterns of 6 (a), 6’ (b), 6’ calcined at 750 °C (c), 6’ calcined at 1000 °C (d), and 6’
calcined at 1250 °C (e). Peak assignment: o, Ce(OH)COs3; o, CeOo.
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Fig. S9 Upconversion emission spectra of 5’ calcined at 750 °C (blue), 5’ calcined at 1000 °C
(green), and 5’ calcined at 1250 °C (red).
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Fig. S10 Upconversion emission spectra of 6’ calcined at 750 °C (blue), 6’ calcined at 1000 °C

(green), and 6’ calcined at 1250 °C (red).
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Fig. S11 SEM images of 4 calcined at 750 °C (a), 4 calcined at 1000 °C (b), and 4 calcined at
1250 °C (c).
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Fig. S12 XRD patterns of 4 (a), 4 calcined at 750 °C (b), 4 calcined at 1000 °C (c), and 4
calcined at 1250 °C (d). Peak assignment: o, Ce(OH)CO3; o, CeOso.
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