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Table S1. Selected bond lengths (A) for BiF;-H,0

bond lengths (A) bond lengths (A)
Bil-F13 2.456(6) Bil-F17 2.456(6)
Bil-F14 2.409(3) Bil-F18 2.456(6)
Bil-F15 2.456(6) Bil-F1° 2.456(6)
Bil-F16 2.409(3) Bil-F110 2.456(6)
Bil-F1 2.409(3)

WX +Y,-1+Z; 24X +Y,1+Z; 3-Y+X,+X,1/2+Z; 41-Y, 1+ X-Y +Z; S+Y-X,1-X,1/2-Z; °1-

X, 1-Y 75 T+Y,1-XAY - Z; 8-Y+X,A4X,-1/24Z; 91-X,1-Y,1-Z; 104+Y,1-X+Y, 1-Z

Table S2. Selected bond angles (°) for BiF5-H,O

bond angles (°) bond angles (°)
F14-Bil-F17 69.9(3) | F1-Bil-F1° 69.9(3)
F13-Bil-F1° 69.6(3) | F17-Bil-F13 141.54(13)
F17-Bil-F1° 141.53(13) | F1'10-Bil-F1¢ 141.53(13)
F1'0-Bil-F17 97.6(3) | F1'0-Bil-F13 69.6(3)
F1'0-Bil-F1° 69.6(3) | F17-Bil-F1° 69.6(3)
F14-Bil-F18 131.19(17) | F1°-Bil-F18 69.9(3)
F1°-Bil-F1 120.001(2) | F18-Bil-F1°¢ 69.6(3)
F1°-Bil-F1, 119.999(1) | F18-Bil-F13 97.6(3)
F15-Bil-F1¢ 131.19(16) | F13-Bil-F1°¢ 141.53(13)
F1°-Bil-F13 69.9(3) | F1°-Bil-F17 71.6(3)
F1-Bil-F13 71.6(3) | F1°-Bil-F1° 97.6(3)




F14-Bil-F13 131.19(17) | F15-Bil-F1° 131.19(16)
F14-Bil-F1 120.000(2) | F1'°-Bil-F18 141.54(13)
F1°-Bil-F110 71.6(3) | F17-Bil-F18 69.6(3)
F13-Bil-F1° 141.53(13) | F14-Bil-F1°¢ 71.6(3)
F1-Bil-F110 131.19(16) | F14-Bil1-F19 71.6(3)
F14-Bil-F110 69.9(3) | F1-Bil-F17 131.19(16)
F1-Bil-F19 69.9(3)
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Fig. S1 Simulated and measured powder X-ray diffraction patterns of BiF;-H,O
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Fig. S2 The TGA and DSC of BiF5-H,0
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Fig. S3 Calculated band structure by PBE functional of orthogonal BiF3, (a) without spin-orbital
coupling and (b) with spin-orbital coupling.
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Fig. S4 The simulated refractive index of KBigF3



