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Table S1. The values of n and r for four different substitutable sites
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Fig. S1 Dependence of the offset (A) and cell volume (V) on the x value.
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Fig. S2 (a) PL spectra of Sr3ScsO4: 0.06Eu sample upon 300nm excitation. (b) Quantum efficiency spectra of
Sr3Sc,04:0.006Eu and A-Sr3Sc,04:0.006Eu.
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Fig. S3 The normalized Eu-3d XPS spectra of Sr3Sc,0q:xEu (x = 0.006, 0.01, 0.02).

The high-resolution XPS spectra at the Eu 3d of Sr3Sc;04:xEu (x = 0.006, 0.01 and 0.02) phosphors were applied to
compare the ratio changing of Eu?* and Eu3*. The shapes and binding energies are in good agreement with the
characteristic binding peaks of Eu3* 3ds;, (1135 eV) and Eu?* 3ds/, (1155 eV) and 3ds/, (1126 eV), indicating that Eu3* and
Eu?* coexist. A semiquantitative analysis of the integrated peak area can provide the concentration ratio of Eu?*/Eu3*.

The concentrations of Eu?* ion for Sr3Sc,;04:XEu (x = 0.006, 0.01 and 0.02) phosphors are calculated to be 89%, 84% and

82%, respectively.
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Fig. S4 The decay curves of Sr3Sc;04: 0.01Eu at different monitoring wavelengths.
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Fig. S5 Normalized PL spectra of Sr3Sc;0q: XEu samples upon 350nm excitation.
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Fig. S6 Eu3* peak intensities (a) and Eu3* intensities ratio to the integrated PL intensities (b) of Sr3Sc,Oq: 0.01Eu as a

function of temperature.
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Fig. S7 The plot of In[lo/I(T) - 1] vs. 1/T for Eu?* (a) and Eu3* (b) emission in Sr3Sc,Oq host.
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Fig. S8 The spectral profile (a), CIE coordinates diagram (b) and CIE coordinates (c) of Sr3Sc;04: 0.01Eu sample (upon 350

nm excitation) as a function of temperature.




