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Fig. S1 Reactions during the grinding and thermal diffusion process.!
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Fig. S2 XRD patterns of MCM-22P and MCM-22.



Fig. S3 SEM images of (a-b) MCM-22P and (c-d) MCM-22.
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Fig. S4 (a) XRD pattern and (b) SEM image of CsPbBr;@MCM-22-6h.
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Fig. S5 TG curves of MCM-22P-0.5h and MCM-22-6h obtained by calcining MCM-22P at 550
°Cfor 0.5 h and 6 h, respectively.
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Fig. S6 PL spectra of (a) CsPbCl;@MCM-22 and (b) CsPbl; @ MCM-22 composites obtained from

different calcination times (A., = 365 nm).
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Fig. S7 Photographs of CsPbBrs@MCM-22 composites taken at different calcination durations
under sunlight and 365 nm UV lamp irradiation.



Fig. S8 CIE diagram of CsPbBr;@MCM-22 composites obtained with varying calcination

durations.
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Fig. S9 PLQY of (a) CsPbBr;@MCM-22-0.5h, (b) CsPbBrs@MCM-22-3h, and (c) CsPbBr; @ MCM-

22-6h, respectively.
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Fig. S10 XPS survey spectra of CsPbBrs@MCM-22-0.5h and CsPbBr;@MCM-22-6h.
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Fig. S11 Fluorescence spectra of CsPbBr;@MCM-22-6h in air before and after one month.
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Fig. S12 Luminescent stability of CsPbBrs@MCM-22-6h under 365 nm excitation wavelength

for 48 h.



Table S1 Comparison of BET surface areas and pore volumes of MCM-22 and CsPbBr; @ MCM-
22-6h.

SBET Sext Vtotal Vmicro Vmeso
Samples
(m?/g) (m?/g) (cm3/g) (cm3/g) (cm3/g)
MCM-22 415 88 0.510 0.168 0.342
CsPbBr;@MCM-22-6h 73 40 0.291 0.017 0.274

Table S2 Weight losses of of MCM-22P-0.5h and MCM-22-6h.

Weight loss (%)

Samples
50-150°C 150-400°C 400-800°C
MCM-22P-0.5h 1.02 8.98 6.88
MCM-22-6h 5.89 1.51 0.68

Table S3 Comparisons of luminescence, particle size and stability of blue-emitting CsPbBr;
PQDs encapsulated in various inorganic porous materials.

Materials Peak (nm) Diameter (nm) Stability Ref.
CsPbBr;@W-S-1 468 2.0 High stability in water 1
CsPbBr;@SBA-15 487 3.1 High stability in air 2
CsPbBr;@m-SiO, 453 — High stability in air 3
CsPbBr;@N-S-1 474 2.38 High stability in water 4

CsPbBr;@MSN 470 3.0 High stability in air 5
CsPbBr;@MCM-22 467 2.1 High stability in water This work
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