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Supporting Information
S1. Standard formation potential of Ln-M intermetallics from trivalent Ln(I1I)

For Ni-richest Gd,Ni;;7 from Gd(III), equation 1 and 2 applied
17Ni + 2LnF, + 3Be = 3BeF, + Ln,Ni,, (1)

AGLnZNi17 + 3AGBeF2 - 2AGLnF3 = 6FAELn2Ni17

()
(-18.3X19-3 X891.9+2X1480.1) X 1000=-6 X 96485 AEGani17
AEGanit7 =0.109V vs. E%. 5.
For Ni-richest Nd;Ni;; from Nd(III) , equation 1 and 2 applied
(-16.9X19-3X891.9+2 X 1464.3) X 1000=-6 X 96485 AENqoni17

AEnanit7 =0.118V vs. E%. 5.

For Ni-richest PrNis from Pr(IIl) , equation 3 and 4 applied
5Ni+ PrF, + 1.5Be = 1.5BeF, + PrNig 3)

AGpyy, + 150G, ~ AGprp, == 3FAEp.y;

(4)
(-16.4X 6-1.5X 891.9+1472.7) X 1000=-3 X 96485 AEpis

AEPrNi5:-O.126 V vs. EOBe(I[)/Be

For not Ni-richest NdNis from Nd(III) , equation 5 and 6 applied
5Nd,Ni,, + 7NdF, + 10.5Be = 10.5BeF, + 17NdNi; 5)

170G gy, + 10.50G o = TAGygp, = 50Gyg ;== 21FAEyqy;

(6)
(-28.1X17X6-10.5X891.9+7 X 1464.3+5 X 16.9 X 19) X 1000=-21 X 96485 AEnanis

AENdNiS =0.185V vs. EoBe([I)/Be

For Cu-richest PrCug from Pr(III), equation 7 and 8 applied
6Cu + LnF; + 1.5Be = LnCu, + 1.5BeF, (7)

AGpncy + 1.50Gpep = Ay == 3FAE .,

)
(-27.4X7-1.5 X 891.9+1472.7) X 1000=-3 X 96485 AEp,cys

AEPrCu6 =0.197V vs. EOBe(H)/Be
For Cu-richest NdCug from Pr(III), equation 7 and 8 applied



(-27.6X7-1.5X891.9+1464.3) X 1000=-3 X 96485 AENd4cus

AENdCuG =0.231V vs. EOBE([[)/BQ

For Al-richest Nd;Al;; from Nd(III), equation 9 and 10 applied
11AL + 3LnF, + 4.5Be = Ln,Al,, + 4.5B¢F, )

AGpypr, +450Gp,p ~30Gy,p = ~9FAEL, 4 (10)

(-41.3X14-4.5X891.9+3 X 1464.3) X 1000=-9 X 96485 AENg3A111
AENg3a111=0.229V vs. E%eqpye
For Al-richest Pr;Al;; from Pr(III), equation 9 and 10 applied
(-33.3X14-4.5X891.9+3 X 1472.7) X 1000=-9 X 96485 AEp;3a111

AEpi3an1=0.071V vs. E'ge/p.

For Ag-richest Nd;4Ags; from Nd(III), equation 11 and 12 applied
51Ag + 14LnF4 + 21Be = Ln,,Ags, + 21BeF, (11)

DGry, ag, + 210Gp.y ~ 140Gy, p = ~42FAEL, 40 (12)

(-32.4X65-21 X891.9+14 X 1464.3) X 1000=-42 X 96485 AENd14Ag51
AENdiaags1 =0.083V vs. E%. 5,
For Ag-richest Gd4Ags; from Gd(III), equation 11 and 12 applied
(-32.3X65-21 X891.9+14 X 1480.4) X 1000=-42 X 96485 AEGd14Ag51

AEGqiaags1 =0.026V vs. E%. 5,

For Ag-richest PrAgs from Pr(Ill), equation 13 and 14 applied
5Ag + PrF; + 1.5Be = PrAgs + 1.5BeF, (13)

AGpypg + L.50Gp,p = AGpyp = ~3FAEp, (14)

(-16.2X6-1.5X891.9+1472.7) X 1000=-3 X 96485 AEp; a5

AEprAg5 =-0.130V vs. EOBe(I[)/Be

For not Ag-richest Prj4Ags; from Pr(Ill), equation 15 and 16 applied
51PrAgs + 19PrF, + 28.5Be = 5Pr,,Ag-, + 28.5BeF, (15)

5AGp, ag,, +28.50Gpey = 198Gpp ~510Gp, 4y = ~STFAEp, 4 (16)



(-5X19.4X65-28.5X891.9+19 X 1472.7+51 X 16.2 X 6) X 1000=-

57X 96485 AEp14ag51

AEpriangs1 =-0.221V vs. E%eqpype

For Au-richest PrAug from Pr(III), equation 17 and 18 applied
6Au + LnF; + 1.5Be = LnAug + 1.5BeF,

BGppp, + 1.50Gpep = Gy == 3FAE L,

(-36.6 X7-1.5X891.9+1472.7) X 1000=-3 X 96485 AEppu6
AEPrAu6 =0.419V vs. EOBe(II)/Be
For Au-richest NdAue from Nd(III), equation 17 and 18 applied
(-41.7X7-1.5X891.9+1464.3) X 1000=-3 X 96485 AENdau6

AENdAu6 =0.572V vs. EOBe([l)/Be

For not Au-richest Pri4Aus; from Pr(Ill), equation 19 and 20 applied
51PrAug + 33PrF; + 49.5Be = 6Pr, ,Aus, + 49.5B¢eF,

6AGp,  y  +49.50Gg.y ~330Gpp ~510Gp, g, = ~99FAEp, 4

(-6 X48.5X65-49.5X891.9+33 X 1472.7+51 X 36.6 X 7) X 1000=-

99X96485 AEp;14au51

AEp14au51 =0.146V vs. Elgeppe

For Pt-richest NdPts from Nd(III), equation 21 and 22 applied
5Pt + LnF; + 1.5Be = LnPt; + 1.5BeF,

AGpe, + 1.58Gpep, ~ AGpyp, == 3FAE ,p,

(-61.8X6-1.5X891.9+1464.3) X 1000=-3 X 96485 AENgpts

AENdpt5 =0.844V vs. EOBe(H)/Be

(17)
(18)

(19)

(20)

21

(22)

S2. Standard formation potential of Ln-M intermetallics from divalent Ln(II)

For Ni-richest Eu,Ni;; from Eu(Il) , equation 23 and 24 applied
17Ni + 2LnF, + 2Be = 2BeF, + Ln,Ni,,

MGy niy, T 28Gpep, = 206Gy == 4FAE), vy

(23)

(24)

3



(-13.3X19-2X891.9+2 X 1046.1) X 1000=-4 X 96485 AEg»ni17
AEgonin7=-0.144 V vs. E'gqp/pe
For Ni-richest Sm,Ni;; from Sm(II) , equation 7 and 8 applied
(-18.5X19-2X891.9+2X1004.4) X 1000=-4 X 96485 AEsoni17

AEsmoni17=0.328V vs. E%. 5.

For not Ni-richest EuNis from Eu(Il) , equation 25 and 26 applied
5Ln,Ni,, + 7LnF, + 7Be = 7BeF, + 17LnNi

170G i + 70Gpep, = 50Gy, i = TAGy,p == 14FAE ;.

(25)

(26)

(-17X6X15.5-7X891.9+5X 19X 13.3+7 X 1046.1) X 1000=-14 X 96485 AEgnis

AEEuNi5:-O.564 V vs. EOBe(I[)/Be

For Cu-richest SmCug from Sm(II) , equation 27 and 28 applied
6Cu + SmF, + Be = BeF, + SmCuy

AGSmCu6 + AGBeF2 - AGSmF2 =-2F AESmCu6

(-19.0X7-891.9+1004.4) X 1000=-2 X 96485 AEsmcus

AESmCu6:0~ 106V vs. EOBe(II)/Be

For Cu-richest EuCus from Eu(Il) , equation 29 and 30 applied
5Cu + EuF, + Be = BeF, + EuCus

AGEuCuS + AGBer - AGEqu == ZFAEEuCuS

(-22.8 X6-891.9+1046.1) X 1000=-2 X 96485 AEgcys

AEEuCu5:-O.09OV VS. EoBe(H)/Be

For not Cu-richest EuCu, from Eu(Il) , equation 31 and 32 applied
2EuCug + 3EuF, + 3Be = 3BeF, + 5EuCu,

5AGEuCuZ + 3AGBeFZ - 3AGEuFZ - 2AGEuCuS = 6FAEEuCu2

(-5X35.8X3-3X891.9+3X1046.1+2X22.8X6) X 1000=-6 X 96485 AEg,cu2

AEEuCu2:'0~344V VS. EoBe([I)/Be
For Al-richest EuAl, from Eu(Il) , equation 33 and 34 applied

27)

(28)

(29)

(30)

(31)

(32)



4Al+ LnF, + Be = BeF, + LnAl, (33)

AG AG -AG =-2FAE
LnAl, + BeF., EuF, LnAl, (34)

(-24.6X5-891.9+1046.1) X 1000=-2 X 96485 AEga14
AEEuA14:-O.162V VS. EOBe(H)/Be
For Al-richest SmAl, from Sm(II) , equation 33 and 34 applied
(-38.3X5-891.9+1004.4) X 1000=-2 X 96485 AEs 14

AESmAM:O 409V vs. EOBQ([I)/Be

For Ag-richest EuAgs from Eu(Il) , equation 35 and 36 applied
5Ag + EuF, + Be = BeF, + EuAg, (35)

AG + AG -AG =-2FAE
EuAg5 BeF2 Equ EuAg5 (36)

(-23.8X6-891.9+1046.1) X 1000=-2 X 96485 AE g5

AEEuAgSZ'O- 059V vs. EoBe([I)/Be

For Au-richest EuAus from Eu(Il) , equation 37 and 38 applied
5Au + EuF, + Be = BeF, + EuAu (37)

AGEuAuS + AGBer - AGEqu =- ZFAEEuAuS (38)

(-43.5X6-891.9+1046.1) X 1000=-2 X 96485 AEg,aus

AEEuAu5:0-553V VS. EOBQ([[)/Be

For Au-richest SmAug from Sm(II) , equation 39 and 40 applied
6Au + SmF, + Be = BeF, + SmAu, (39)

AG + AG -AG =-2FAE
.S‘mAu6 Ber SmF2 SmAu6 (40)

(-43.3X7-891.9+1004.4) X 1000=-2 X 96485 AEsmau6

AESmAu6:0.988V VS. EOBQ(II)/BE

For Pt-richest EuPts from Eu(Il) , equation 41 and 42 applied
5Pt + EuF, + Be = BeF, + EuPt; (41)

AGpype, + Alpep, = AGpyp, == 2FAEpyp,_ (42)

(-39.3X6-891.9+1046.1) X 1000=-2 X 96485 AEgps



AEEuPt5:O~423V VS. EOBe(II)/Be

S3. Phase diagram of Be-M (M=W, Cu, Ni, Al, Ag, Au, Pt) binary system
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Fig. 2s. Be-Cu binary phase diagram [2].
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Fig. 3s. Be-Ni binary phase diagram [3].
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Fig. 4s. Be-Al binary phase diagram [4].
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Fig. 5s. Be-Ag binary phase diagram [5].
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Fig. 6s. Be-Au binary phase diagram [6].
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Fig. 7s. Be-Pt binary phase diagram [7].

S4. Phase diagram of Ln-W (Ln=Nd, Sm, Eu) binary system
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Fig. 8s. Nd-W binary phase diagram [8].
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Fig. 9s. Sm-W binary phase diagram [9].
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Fig. 10s Eu-W calculated phase diagram [10]

S5. XRD pattern of FLiBe-LnF; salts (Ln=Nd, Sm, Eu)
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Fig.11s XRD pattern of FLiBe-2.0wt%NdFj salts
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