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Fig. S1. XRD patterns of REF; nanocrystals obtained after reacting at 300 °C for 90 min. Red
lines are the XRD patterns of REF; (RE = La, Ce, Pr, Nd, Sm, Eu), which adopt hexagonal
structure. Black lines are the XRD patterns of REF; (RE = Tb, Dy, Ho, Er, Tm, Yb, Lu, Y),

which exhibit orthorhombic structure.



|[EDX for Hexagonal GdF, Nanocrystals

Gd

Intensity (a. u.)

4 Energﬁy (keV)8 10 12

Fig. S2. The energy dispersive X-ray (EDX) spectrum of hexagonal GdF; nanocrystals
synthesized at the F-:Gd** molar ratio of 9.
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Fig. S3. XRD patterns of GdF; nanocrystals obtained after reacting at 300 °C for 0 min. (a) red
line is the XRD pattern of hexagonal GdF; (F:Gd*" = 9:1) and black line is the XRD pattern of
orthorhombic GdF; (F:Gd*" = 1:1); The diffraction patterns at the top and bottom are the
literature references of hexagonal structure (JCPDS 32-0373) EuF; and orthorhombic (JCPDS
49-1804) GdF;, respectively.



Table S1. ICP analysis results of Ln content in GdF;:Ln samples.

GdF;:La  GdF;:Pr  GdF;:Sm  GdF;:Eu  GdF;:Tb  GdFs;:Dy  GdF;:Er GdF;:Yb
GdFs:Ln La Pr Sm Eu Tb Dy Er Yb
Nominal (mol %) | 25 25 25 25 25 25 25 25
Analyzed (mol %) | 22.8 23.6 24.1 223 25.4 242 23.4 25.8




Table S2. ICP analysis results of Pr content in GdF5:Pr samples and La content in GdF;:La
samples.

GdF;:Pr Pr
(x mol %) Nominal (mol %) Analyzed (mol %)
2 2.3
5 3.8
10 8.7
15 15.1
GdFs:La La
(x mol %) Nominal (mol %) Analyzed (mol %)

2 1.8
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Fig. S4. (a) TEM image and (b) XRD pattern of GdF; nanocrystals doped with 5 mol% Li*.



Table S3. ICP results of Li content in GdF;:Li nanocrystals.

GdFs:Li Li

(x mol %) Nominal (mol %) Analyzed (mol %)

5 2.73




