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Fig. S1 XPS spectrum of KYb0.58Al0.4F4: 0.02 Er3+ (a), and the corresponding high-resolution XPS 

spectrum of Al3+ 2p (b).
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Fig. S2 EDS spectra of KYbF4: 0.02 Er3+ (a) and KYb0.58Al0.4F4: 0.02 Er3+ (b), respectively.

Fig. S3 Elemental mapping images of KYb0.58Al0.4F4: 0.02 Er3+, and the corresponding detected 

elements.



Fig. S4 TEM images of KYb0.98-xAlxF4: 0.02 Er3+(x = 0.1, 0.2, 0.3, 0.4, and 0.5) UCNPs (a-f), 

respectively, and the inset is the corresponding particle size distribution diagram.


