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Table SI1.

parameters obtained from powder XRD.

Crystal data* and structure of FesFg(H,0O), and Fe,Fs(H,0O), and refinement

Compounds Fe;Fg(H,0), Fe,F5(H,0),
Data Crystal Powder Crystal Powder
Molecular weight (g mol!) 355.58 242.73
Crystal system Monoclinic Orthorhombic
Space group C2/m Imma
a(A) 7.586(2) 7.588(1) 7.485(1) 7.482(1)
b (A) 7.472(2) 7.472(1) 10.888(1) 10.887(1)
c(A) 7.432(2) 7.463(1) 6.663(1) 6.665(1)
B (°) 118.230(4) 118.70(1) - -
V (A3), 371.1(2) 371.16(1) 542.98(5) 542.91(2)
Z, Peate. (g cm3) 2,3.182 2,3.182 4,2.969 4,2.970
Wavelength (A) MoK, CoK,, MoK, CoK,,
w/mm-1 5.900 - 5.381
26 range (°) 8.1-56.4 10130 7.2-60.0 10-130
-10<h<10 - -6<h<10 -
Limiting indices -9<k<9 - -15<k<9 -
9<1<9 - -9<1<9 -
Collected reflections 2387 - 1755 -
Refl. uni. 480 494 446 359
Refined parameters 41 64 32 57
Goodness-of-fit on F? 1.167 - 1.104 -
. oL R;=0.0222 - R, =0,0266 -
Final R indices [I>2a(])] Rw, = 0.0617 i Rw, = 0.0538 i
L R;=0.0221 - R; =0,0223 -
R indices (all data) Rw; = 0.0617 - Rw, = 0.0508 -
Ry/Ryp - 0.110/0.085 - 0.200/0.168
Rp/R¢ - 0.042/0.037 - 0.101/0.125
Largest diff. peak and 0.453/-1.109 ; 0.360/-0.539
hole/e. A3

Fe;Fy(H,0),, ISCD-38366, monoclinic C2/m, a=7.609(5) A, b=7.514(6) A, c = 7.453(4) A, B= 118.21(3)°, V = 375.50 A’
Fe,F5(H,0),, ISCD-201737, orthorhombic Imma, a = 7.477(1) A, b= 10.862(2), ¢ = 6.652(1) A, V =540.24 A

*Crystals were selected under polarizing optical microscope and mounted on MicroMount
needles (MiTiGen) for single-crystal X-ray diffraction experiments. X-ray intensity data were
collected on a Bruker APEX II Quazar diffractometer (4 circle Kappa goniometer, CCD
detector) using Ius microfocus source (Mo-K,, radiation with A = 0.71073 A) at 296 K. The

structure solutions were obtained by direct methods, developed by successive difference Fourier



syntheses, and refined by full-matrix least-squares on all F? data using SHELX program suite in

Bruker APEX?2 interface.

Table S2. Atomic coordinates and equivalent ADP of Fe,Fs(H,0), (crystal and powder data).

Atom  Site X y z B, (A%
0 0 0 0.80(1)

2+
Fer(l) ~ 4a 0 0 0 2.2(1)
Ve Ve Vs 0.59(2)

3+
Fe¥@)  4e Y Y Y 2.1(1)
o)  sh v 0.5676(3) 0.2033(3) 1.97(5)
1 0.5618(4) 0.2027(6) 3.5(1)
. 0.4020(7) 0.588(2) 0.133Q2) 2.38
A1) 16 0.4020 0.588 0.133 5.0
F) e 0.2019Q2) 0.1253Q2) 0.0541(2) 1.38(3)
. 0.1980(4) 0.1232(3) 0.0606(4) 3.5(1)
FQ) 0 v 0.3344(4) 1.18(4)
0 Y 0.3120(8) 3.5(1)

Table S3. Atomic coordinates and equivalent ADP of Fe;Fg(H,0), (erystal and powder data).

Atom  Site X y z B, (A%
0 v 0 0.77(2
Fer(l)  2b 0 % 0 1.37((73
. Ve Y v 0.49(1)
Fe(2)  4f Y Y A 1.82(5)
om 4 0.2450(5) 0 0.0423(5) 2.06(6)
0.2444(4) 0 0.0324(5) 2.40(5)
HD) 8 0.214(7) 0.097(6) 0.086(7) 4.009)
0.214 0.97 -0.086 5.0
F) 4 0 0.2952(3) v 1.45(4)
0 0.2962(3) % 2.40(5)
FQ) 0.1809(3) 0 0.4384(3) 1.134)
0.1798(4) 0 0.4412(5) 2.40(5)
FG) g 0.1294(2) 0.2975(2) 0.2141Q2) 1.413)

0.1272(3) 0.3018(3) 0.2171 (2) 2.40(5)




Figure S1. Thermogravimetric under ambient of Fe, sFg 5 (OH)g s
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Figure S2. Thermogravimetric (TGA-MS) curve and ionic curves m/z (= +17, +18, +19)
performed under N, of Fe;Fg(H,0),



Fe;Fg(H20), N, atmosphere
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Table S4. Crystallographic data of FeF, s(OH), 5 based on the different structural models.

Structural model FeF,s5(OH)g s | FeF, s(OH)y5°0.5H,0
Crystal system Cubic

Space group Fd-3m

a(A) 10.3438(8) 10.3563(5)
V (A3, Z 1106.7(2), 16 1110.7(1), 16
Wavelength (A) CoK,,

Peate. (g cm3) 2.673 | 2.855

20 range (°) 10-140

Refl. uni. 100 100
Refined parameters 54 55
R,/Ryyp 0.283/0.238 0.167/0.133
Rp/R¢ 0.121/0.074 0.064/0.048
12 48.3 15.1




Table S5. >’Fe Mossbauer Hyperfine Parameters from litterature

Temperature Fem* [} AEo/2¢ Bus %
Pyrochlore FeF; (Y.Calage et al., J. Solid State Chem.')
300K 1 doublet Fe3* 0.48 0.24 -
HTB FeF30.33H,0 (Y.Calage ef al., J. Magn. Magn. Mater.?)
300 K 1 doublet Fe3* 0.44 0.64 -
77K 1 sextuplet Fe3* 0.54 -0.12 51
HTB FeF30.33H,0 (M. Leblanc et al., J. Solid State Chem.?)
300 K 1 doublet Fe3* 0.44 0.64 -
77K 1 sextuplet Fe3* 0.54 -0.12 51
HTB FeF50.33H,0 (Y. Guo et al., ChemCatChem?)
300 K 1 doublet Fe3* 0.44 0.61 -
HTB FeF; (N. Louvain et al., CrystEngComm?)
1 doublet Fe3* 0.46 0.17 - 50
300 K
1 sextuplet  Fe3'(r-FeFs;)  0.49 -0.07 37 50
HTB FeF,,(OH),50.33H,0 (M. Duttine et al., Chem. Mat.°)
300K 1 doublet Fe3* 0.44 0.61 -
HTB FCFQ‘QOOADOA (M Duttine et al., Chem. Mat.6)
0.45 0.17 - 52
300K 3 doublets Fe3* 0.40 0.64 - 33
0.35 1.19 - 15
HTB FeF,,(OH),¢0.33H,0 under F, (M. Duttine ef al., Chem. Mat.5)
300 K 1 doublet Fe3* 0.48 0.19 -
HTB FeF; (A. Pohl et al., J. Power Sources”’)
Fe’* 0.47 0.54 - 62
3 doublets Fe3* 0.50 0.22 - 28
300K
Fe?* (FeF,) 1.14 2.56 - 7
1 sextuplet Fe3'(r-FeF3;)  0.46 0.01 40 3

HTB FeF; (Thesis D. Delbegue, 2017)
300K 1 doublet Fe3* 0.47 0.20 -




Table S6. Crystallographic data of HTB structure based on different structural models.

Structural model FeF,66(OH)34:0.13H,0 | FeF, 4(OH)34°0.21H,0
Crystal system Orthorhombic Hexagonal
Space group Cmcem P6sy/m
a(A) 7.396(1) 7.396(1)
b (A) 12.807(1) -
c(A) 7.545(1) 7.545(1)
V (A3, Z 714.7(1),12 357.4(1), 6
Wavelength (A) CoK,

Peatc. (g cm?) 3.177 | 3.214

20 range (°) 10-140

Refl. uni. 565 346
Refined parameters 58 55
Ry/Ryp 0.217/0.124 0.223/0.128
Rp/R¢ 0.055/0.072 0.068/0.074
Y2 3.57 3.81

Table S7. Atomic coordinates and equivalent ADP of FeF, 4¢(OH)(34°0.13H,0 with the

Cmcm space group.

Atom  Site X y Z
Fe3'(1)  4b 0 Vs 0
Fe’'(2)  8d Va Ya 0

F(1) 8f 0 0.1638(6) 0.5469(16)
Oo(1) 8f 0 0.1638(6) 0.5469(16)
F(2) 4h 0.1715(9) 0.3900(8) 0.0235(12)
FQ3) 4 0 0.5274(15) Ya
F(4) 8] 0.206(2) 0.2282(8) Ya
Oow(1) 4c 0 -0.048(2) Ya




Figure S3. Representation of FeF; ¢s(OH)g 34-nH,0 in the two structural models
(Orthorhombique Cmcm and Hexagonal P6;/m)
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Figure S4. Refinements of the PDF data of the HTB phase using either P6;/m or Cmcm space
group.
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