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Figure S1. Experimental and calculated powder patterns of Cs:NiCe3F 6 indicated by the black
and red lines respectively. The preferred orientation effects (plate-like crystal morphology along
(001) planes) were taken into account for the calculated pattern to bring the intensities on the
same scale. The refined unit cell parameters from PXRD are a = 7.875(1), ¢ = 12.844(1) A and
agree well with the parameters from single crystal X-ray diffraction, a = 7.8687(2), ¢ =
12.8302(3) A.
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Figure S2. Experimental and calculated powder patterns of CsxCoCesFi¢ indicated by the black
and red lines respectively. The preferred orientation effects (plate-like crystal morphology along
(001) planes) were taken into account for the calculated pattern to bring the intensities on the
same scale. The refined unit cell parameters from PXRD are a = 7.887(3), c = 12.924(2) A and
agree well with the parameters from single crystal X-ray diffraction, a = 7.8823(2), ¢ =
12.9303(3) A.
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Figure S3. UV-Vis diffuse absorbance spectra of (a) CsaNiCesFi6 and (b) Cs2CoCesFie.
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Figure S4. SEM images of crystals of CsaNiCesFis (a), Cs2CoCesFi6 (b), Cs2MnCesFi6 (c), and
Cs2ZnCesFi6 (d).

Table S1. Elemental composition determined by EDS for CsoMCesFi6 (M= Ni, Co, Mn, and Zn)

CsaNiCesFie Cs2CoCesFie Cs:2MnCesFie Cs2ZnCesF6
Element Atom % Element Atom % Element Atom % Element Atom %
Cs 13.64 Cs 10.66 Cs 13.10 Cs 8.88
Ce 21.70 Ce 16.45 Ce 19.04 Ce 13.57
Ni 451 Co 3.86 Mn 5.11 Zn 4.10
F 60.15 F 69.03 F 62.76 F 73.45
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Figure S4. SEM images of crystals of Na3AlCecF3o (a), NasGaCecF30 (b), NazCrCesF30 (¢), and
NasFeCesF3o (d)

Table S2. Elemental composition determined by EDS for NasMCecF3o (M = Al, Ga, Fe, and Cr)

Na3AlCegF3o Na3GaCesF3o NaszFeCe¢KF3o Na3CrCegFso
Element Atom % Element Atom % | Element | Atom % | Element Atom %
Na 9.84 Na 9.88 Na 11.89 Na 12.26
Ce 11.02 Ce 14.43 Ce 17.40 Ce 17.19
Al 2.95 Ga 2.04 Fe 2.58 Cr 2.37
F 76.19 F 73.65 F 68.13 F 68.18
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