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Supplementary Figures
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Fig. S1. Interfacial reaction energies (eV atom-1) of the five retained FIB electrolyte candidates against six representative electrode materials (BiF3, FeF3, CuF2, Sn, Pb, and Ce). The same values are shown as a heatmap in Fig. 7 of the main text.


Supplementary Tables

Table S1. Crystal-structure information of the five retained FIB electrolyte candidates from non-spin-polarized PBE relaxations. Space groups are those assigned at the per-candidate symmetry tolerance given in the main text.

	Datasets
	Chemical
composition
	Space
group
	Number
of atoms
	Lattice distance ()
	Lattice angles (°)
	Volume (3)

	
	
	
	
	a
	b
	c
	
	
	
	

	Alex-MP-20
	LiNi2F5
	P1
	8
	4.0
	5.4
	5.2
	74.3
	67.3
	68.2
	94.5

	MP-F
	CsNaNi2F6
	P4/mmm
	10
	5.8
	4.0
	5.8
	90.0
	89.9
	90.0
	135.1

	
	NiF2
	P-1
	9
	3.1
	4.7
	7.5
	94.7
	102.1
	89.9
	106.0

	
	KNi2F5
	C2
	8
	4.1
	3.9
	6.6
	90.1
	71.7
	90.0
	99.9

	
	NaNi2F5
	Pm
	8
	3.9
	4.0
	6.5
	72.1
	89.9
	89.9
	95.6





Table S2. Average absolute magnetic moment per Ni of the five retained FIB electrolyte candidates in the ferromagnetic (FM) and antiferromagnetic (AFM) configurations, from spin-polarized PBE+U calculations.
 
	Chemical
composition
	Ferromagnetic
	Antiferromagnetic

	
	Magnetic moment (μB per Ni)
	Magnetic moment (μB per Ni)

	LiNi2F5
	1.87
	1.87

	CsNaNi2F6
	1.89
	1.85

	NiF2
	1.82
	1.82

	KNi2F5
	1.92
	1.91

	NaNi2F5
	1.92
	1.92





Table S3. Total energies per formula unit (f.u.) of the five retained FIB electrolyte candidates in the non-spin-polarized (nonmagnetic, NM), ferromagnetic (FM), and antiferromagnetic (AFM) configurations, from PBE+U calculations (spin-polarized for FM and AFM). For NiF2, whose cell contains three Ni atoms, supercells were used to ensure an even number of Ni atoms.
 
	Chemical
composition
	Non-Magnetic
	Ferromagnetic
	Antiferromagnetic

	
	Total energy (eV f.u.-1)
	Total energy (eV f.u.-1)
	Total energy (eV f.u.-1)

	LiNi2F5
	-28.28
	-34.11
	-34.10

	CsNaNi2F6
	-35.79
	-39.63
	-39.82

	NiF2
	-10.74
	-11.38
	-11.57

	KNi2F5
	-29.97
	-32.31
	-32.35

	NaNi2F5
	-29.79
	-32.01
	-32.06





Table S4. Space-group and crystal-system assignments of NiF2 as a function of the symmetry tolerance (symprec) from 0.10 to 0.001 Å, evaluated on the non-spin-polarized PBE-relaxed structure. 

	Symprec ()
	Space group
	Crystal system

	
	
	

	0.100
	C2/m
	monoclinic

	0.090
	C2/m
	monoclinic

	0.080
	C2/m
	monoclinic

	0.070
	C2/m
	monoclinic

	0.060
	C2/m
	monoclinic

	0.050
	C2/m
	monoclinic

	0.040
	C2/m
	monoclinic

	0.030
	C2/m
	monoclinic

	0.020
	C2/m
	monoclinic

	0.010
	P-1
	triclinic

	0.001
	P1
	triclinic





Table S5. Polycrystalline elastic moduli (Voigt, Reuss, and Hill averages) of the five retained FIB electrolyte candidates from non-spin-polarized PBE calculations.

	Chemical
composition
	Bulk modulus (GPa)
	Young’s modulus (GPa)
	Shear modulus (GPa)

	
	Voigt
	Reuss
	Hill
	Voigt
	Reuss
	Hill
	Voigt
	Reuss
	Hill

	LiNi2F5
	65.74
	53.35
	59.54
	74.62
	61.19
	67.90
	28.46
	23.37
	25.92

	CsNaNi2F6
	72.02
	71.87
	71.94
	81.54
	76.94
	79.25
	31.10
	29.11
	30.10

	NiF2
	83.65
	66.84
	75.24
	71.38
	62.46
	66.94
	26.29
	23.23
	24.76

	KNi2F5
	86.12
	84.22
	85.17
	99.63
	87.87
	93.78
	38.11
	33.13
	35.62

	NaNi2F5
	84.27
	66.50
	75.38
	81.80
	52.61
	67.28
	30.56
	19.23
	24.90






Table S6. Space-group and crystal-system assignments of LiNi2F5 as a function of the symmetry tolerance (symprec) from 0.10 to 0.001 Å, evaluated on the non-spin-polarized PBE-relaxed structure. 

	Symprec ()
	Space group
	Crystal system

	
	
	

	0.100
	Cm
	monoclinic

	0.090
	Cm
	monoclinic

	0.080
	Cm
	monoclinic

	0.070
	Cm
	monoclinic

	0.060
	Cm
	monoclinic

	0.050
	Cm
	monoclinic

	0.040
	Cm
	monoclinic

	0.030
	Cm
	monoclinic

	0.020
	Cm
	monoclinic

	0.010
	Cm
	monoclinic

	0.001
	P1
	triclinic





Table S7. Space-group and crystal-system assignments of CsNaNi2F6 as a function of the symmetry tolerance (symprec) from 0.10 to 0.001 Å, evaluated on the non-spin-polarized PBE-relaxed structure. 

	Symprec ()
	Space group
	Crystal system

	
	
	

	0.100
	P4/mmm
	tetragonal

	0.090
	P4/mmm
	tetragonal

	0.080
	P4/mmm
	tetragonal

	0.070
	P4/mmm
	tetragonal

	0.060
	P4/mmm
	tetragonal

	0.050
	P4/mmm
	tetragonal

	0.040
	P4/mmm
	tetragonal

	0.030
	P4/mmm
	tetragonal

	0.020
	P4/mmm
	tetragonal

	0.010
	Pm
	monoclinic

	0.001
	P1
	triclinic





Table S8. Space-group and crystal-system assignments of KNi2F5 as a function of the symmetry tolerance (symprec) from 0.10 to 0.001 Å, evaluated on the non-spin-polarized PBE-relaxed structure. 

	Symprec ()
	Space group
	Crystal system

	
	
	

	0.100
	Cmmm
	orthorhombic

	0.090
	Cmmm
	orthorhombic

	0.080
	Cmmm
	orthorhombic

	0.070
	Cmmm
	orthorhombic

	0.060
	Cmmm
	orthorhombic

	0.050
	Cmmm
	orthorhombic

	0.040
	Cmmm
	orthorhombic

	0.030
	Cmmm
	orthorhombic

	0.020
	Cmmm
	orthorhombic

	0.010
	C2
	monoclinic

	0.001
	P1
	triclinic







Table S9. Space-group and crystal-system assignments of NaNi2F5 as a function of the symmetry tolerance (symprec) from 0.10 to 0.001 Å, evaluated on the non-spin-polarized PBE-relaxed structure. 

	Symprec ()
	Space group
	Crystal system

	
	
	

	0.100
	Cmmm
	orthorhombic

	0.090
	Cmmm
	orthorhombic

	0.080
	Cmmm
	orthorhombic

	0.070
	Cmmm
	orthorhombic

	0.060
	Cmmm
	orthorhombic

	0.050
	Cmmm
	orthorhombic

	0.040
	Cmmm
	orthorhombic

	0.030
	Cmmm
	orthorhombic

	0.020
	Pm
	monoclinic

	0.010
	P1
	triclinic

	0.001
	P1
	triclinic
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