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Fig. S1 XRD pattern of SiO,@CePO,:Th@SiO,
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#**Quantification Resul ts¥**
Correction method: None
Detector
000 Element Weight % Atomic % Uncert. % Correction k-Factor
N(K) 2,65 3.66 0.18 0.28 3. 466
0(K) 60. 28 72.82 0. 47 0.51 1. 889
Si(K) 33.19 22.84 0.24 0.92 1. 000
a P(K) 0.26 0.16 0.02 0.90 1. 087
H Ce(L) 3.38 0.46 0.10 0.99 3.191
S Tb(L) 0.20 0.02 0.04 0.99 3. 496
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Fig. S2 EDX spectrum of SiO,@MABA-Si-CePO,:Th.
5000 #kkQuantification Resul ts¥*
Correction method: None
Detector
Element Weight % Atomic % Uncert. % Correction k-Factor
4000
N(K) 8.20 10. 93 0.32 0.28 3. 466
0(K) 59.52 69.45 0.56 0.51 1.889
Si(K) 28. 81 19.15 0.27 0.92 1. 000
Ce(L) 3.15 0.42 0.15 0.99 3.191
3000 Th(L) 0.21 0.03 0. 06 0.99 3. 496
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Fig. S3 EDX spectrum of SiO,@MABA-Si-Ce:Th.
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Fig. S4 IR spectra of (a) SiO;, (b) MABA-S, (c) SiO,@MABA-Si-Ce:Tb, (d) SiO,@MABA-Si-CePO,:Tb, (e) Si0,@MABA-Si-CePO,: Tb@SiO,,
(f) Si0,@CePO,: Tb@SiO,.

Fig. S5 TEM images of SiO,@MABA-Si-CePO,4:Tb prepared with different amount of MABA-Si:
(a,b) 2.0mmol, (c,d) 1.0mmol.



Fig. S6 TEM images of SiO,@MABA-Si-CePO,:Tb prepared with different amount of (NH4),HPO,, (a,b) 0.25 mmol, (c,d),0.20 mmol,

(e,f) 0.15 mmol.
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Fig. S7 Excitation spectra of (a) SiO,@MABA-Si-CePO,:Th, (b) Si0,@CePO,4: Th@SiO,.
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Fig. S8 The photoluminescence decaycurve of SiO,@CePO,4: Tb@SiO,.
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