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Flg S1 SEM images of the samples S4B1, S3B2, SzB3, C4B1, C2B3, C1B4, CIS4, CzS3 and

C38S,, together with the EDS spectra (the right side).
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Fig. S2 The Gaussian fitting results of samples (a) S5, (b) BS, (c) C5.
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Fig. S3 CIE chromaticity of (a) (Sr, Ba)s(PO,);F:Eu?", (b) (Ca, Ba)s(PO4);F:Eu?", (¢) (Ca,

Sr)5(PO4)sF:Eu?*.
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Fig. S4 The Gaussian fitting results of (Sr, Ba)s(PO4);F:Eu?" solid solution (a)Ss, (b)S4B1,

(¢)S3B2, (d)S2Bs, (€)S1By, ()Bs.
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Fig. S5 The Gaussian fitting results of (Ca, Ba)s(PO4);F:Eu?* solid solution  (a)Cs, (b)C4By,

(C)C3B2, (d)C2B3, (C)C1B4, (f)B5
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Fig. S6 The Gaussian fitting results of (Ca, Sr)s(PO4);F:Eu?" solid solution (a)Cs, (b)C4S;,

(C)C3Sz, (d)CzS3, (e)CIS4, (f)S5
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Fig. S7 XPS spectra of (a) Eu ions in Cs, C;S4, S;B3 and Bs, (b) Ca?" ion in Cs and C;S,, (¢)
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Sr?* ion in C;S, and S,B3, (d) Ba®" ion in S,B; and Bs.
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Fig. S8 The representative samples C2B3 and C2S3 after UV light and visible light/heat

treatment for several cycles.
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Fig. S9 Fluorescence lifetimes of Cs before and after UV light irradiation.
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Fig. S10 TL spectra of (a) (Sr, Ba)s(PO4);F:Eu?*, (b) (Ca, Ba)s(PO,);F:Eu?*, (¢) (Ca,

Sr)5(P04)3F:Eu2*.
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Fig. S11 (a) PC flexible films cover by the mask of patterns (pentagram and hexagram)
and letters (L and Y) upon UV light irradiation (or colored PC flexible films cover by the
hollow mask upon 365 nm light irradiation), (b) PC flexible films cover by the hollow mask
of patterns (pentagram and hexagram) and letters (L and Y) upon UV light irradiation (or

colored PC flexible films cover by the mask upon 365 nm light irradiation).




Table S1 Atomic percentage of as-prepared samples based on EDS

measurement

Sample Atomic percentage (%)

Ca Sr Ba P Q) F

Cas(PO,);F 19.7 0 0 12.7 61.3 6.4
Ca,Ba(PO,);F 15.6 0 6.3 13.8 57.8 6.5
Ca;Ba,(POy);F 10.2 0 9.4 13.4 59.5 7.5
Ca,Ba;(POy)sF 6.4 0 9.9 9.7 45.7 5.3
CaBay(POy);F 3.9 0 18.4 12.6 59.0 6.1
Bas(PO,)s;F 25.2 0 0 13.4 55.3 6.1
SrBa,(PO,);F 0 3.9 18.2 13.1 59.4 5.4
Sr,Baz(POy);F 0 4.4 83 6.4 34.3 3.0
Sr;Ba,(POy);F 0 13.7 9.0 13.6 57.4 6.3
Sr;Ba(PO,);F 0 17.3 3.9 12.0 59.8 7.0
Sr5(POy);F 0 229 0 11.8 59.6 6.6
CaSry(PO,);F 35 17.8 0 11.5 60.1 7.2
Ca,Sr3(POy);F 8.7 10.7 0 11.0 62.7 6.9
Ca;zSr,(POy):F 11.3 7.9 0 12.4 60.9 7.5
Ca,Sr(POy);F 17.8 3.7 0 12.0 60.9 5.6




Table S2 Element proportion of ICP-MS measurement

Sample Element proportion Emissio range peak
Ca Sr Ba Eu

Cas;(POy);F:Eu?* 4.996 0 0 0.004 385~550 nm 451 nm
Caz;Ba,(PO,);F:Eu?

. 2.908 0 2.087 0.005 375~750 nm 464 nm

CaBa,(POy);F:Eu?t | 0.987 0 4.011 0.003 370~600 nm 414 nm

Bas(PO,);F:Eu?* 0 0 4.997 0.003 390~580 nm 436 nm

Sr,Baz(PO,);F:Eu?* 0 1.937 3.059 0.004 365~600 nm 424 nm

Sr,Ba(PO,);F:Eu?t 0 3.914 1.081 0.004 365~575 nm 447 nm

Sr5(POy);F:Eu?t 0 4.996 0 0.004 375~525 nm 436 nm

SryCa(PO,);F:Eu** | 1.151 3.845 0 0.003 380~550 nm 449 nm




