
 S1 

Supporting Information - Effect of Si substitution on the 

structural and transport properties of Li-argyrodites 

 

Nicolo Minafra,a,c Sean P. Culver,a Thorben Krauskopf,a Anatoliy Senyshynd, Wolfgang G. 

Zeier*a,b 

aInstitute of Physical Chemistry, Justus-Liebig-University Giessen, Heinrich-Buff-

Ring 17, D-35392 Giessen, Germany. 

bCenter for Materials Research (LaMa), Justus-Liebig-University Giessen, 

Heinrich-Buff-Ring 16, D-35392 Giessen, Germany. 

cDipartimento di Scienze Chimiche, Università Degli Studi di Padova, via 

Marzolo 1, 35131, Padova, Italy. 

dHeinz Maier-Leibnitz Zentrum, Technische Universität München, 85748 

Garching, Germany. 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2017



 S2 

20 40 60 80

In
te

sit
y 

/ a
.u

.

  

  

Diffraction angle 2Q / °

  Observed
  Calculated
  Difference

Rwp = 2.64 %, c2 = 1.62

 

Figure S1. X-ray powder diffraction data for Li6PS5Br and the corresponding Rietveld 

refinements. Shown are the collected data, the profile fit, the profile residuals and the Bragg 

reflections for the main phase (top). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 S3 

20 40 60 80

  

  

Rwp = 2.69 %, c2 = 1.58

  Observed
  Calculated
  Difference

In
te

si
ty

 / 
a.

u.

Diffraction angle 2Q / °

 

Figure S2. X-ray powder diffraction data for Li6.025P0.975Si0.025S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S3. X-ray powder diffraction data for Li6.05P0.95Si0.05S5Br and the corresponding Rietveld 

refinements. Shown are the collected data, the profile fit, the profile residuals and the Bragg 

reflections for the main phase (top). 
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Figure S4. X-ray powder diffraction data for Li6.075P0.925Si0.075S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S5. X-ray powder diffraction data for Li6.10P0.90Si0.10S5Br and the corresponding Rietveld 

refinements. Shown are the collected data, the profile fit, the profile residuals and the Bragg 

reflections for the main phase (top). 
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Figure S6. X-ray powder diffraction data for Li6.15P0.85Si0.15S5Br and the corresponding Rietveld 

refinements. Shown are the collected data, the profile fit, the profile residuals and the Bragg 

reflections for the main phase (top). 
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Figure S7. X-ray powder diffraction data for Li6.175P0.825Si0.175S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S8. X-ray powder diffraction data for Li6.20P0.80Si0.20S5Br and the corresponding Rietveld 

refinements. Shown are the collected data, the profile fit, the profile residuals and the Bragg 

reflections for the main phase (top). 
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Figure S9. X-ray powder diffraction data for Li6.225P0.775Si0.225S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S10. X-ray powder diffraction data for Li6.25P0.75Si0.25S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S11. X-ray powder diffraction data for Li6.30P0.70Si0.30S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S12. X-ray powder diffraction data for Li6.35P0.65Si0.35S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S13. X-ray powder diffraction data for Li6.50P0.50Si0.50S5Br and the corresponding 

Rietveld refinements. Shown are the collected data, the profile fit, the profile residuals and the 

Bragg reflections for the main phase (top). 
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Figure S14. Neutron powder data for Li6PS5Br and the corresponding Rietveld refinements. 

Shown are the collected data, the profile fit, the profile residuals and the Bragg reflections for 

the main phase (top). 
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Figure S15. Neutron powder data for Li6.25P0.75Si0.25S5Br and the corresponding Rietveld 

refinements. Shown are the collected data, the profile fit, the profile residuals and the Bragg 

reflections for the main phase (top). 
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Figure S16: Scanning electron micrograph of Li6PS5Br, showing highly dense samples with 

good grain contact. 
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Table S1. Crystallographic data (atomic coordinates, occupancy, and Uiso) of Li6PS5Br, obtained 

from Rietveld refinement of X-ray diffraction data. 

Li6PS5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 9.9773(2) Å 

Fit residuals (Rwp, Rexp, χ2): 2.64%, 2.07%, 1.62 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.78(1) 0.041(1) 

Br2 4d 0.75 0.75 0.75 0.22(1) 0.048(1) 

P1 4b 0.5 0.5 0.5 1.0 0.043(1) 

S1 4d 0.75 0.75 0.75 0.78(1) 0.048(1) 

S2 16e 0.1198(1) -0.1198(1) 0.6198(1) 1.0 0.0431(8) 

S3 4a 0.0 0.0 1.0 0.22(1) 0.041(1) 
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Table S2. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.025P0.975Si0.025S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.025P0.975Si0.025S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 9.9819(2) Å; 1.1% Li3OBr 

Fit residuals (Rwp, Rexp, χ2): 2.69%, 2.14%, 1.58 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.80(1) 0.044(1) 

Br2 4d 0.75 0.75 0.75 0.20(1) 0.036(1) 

P1 4b 0.5 0.5 0.5 0.975 0.020(1) 

Si1 4b 0.5 0.5 0.5 0.025 0.020(1) 

S1 4d 0.75 0.75 0.75 0.80(1) 0.036(1) 

S2 16e 0.1203(1) -0.1203(1) 0.6203(1) 1.0 0.0371(7) 

S3 4a 0.0 0.0 0.0 0.20(1) 0.044(1) 
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Table S3. Crystallographic data (atomic coordinates, occupancy, and Uiso) of Li6.05P0.95Si0.05S5Br, 

obtained from Rietveld refinement of X-ray diffraction data. 

Li6.05P0.95Si0.05S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 9.9871(2) Å; 1.4% Li3OBr; 1.0% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.82%, 2.16%, 1.71 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.79(1) 0.049(1) 

Br2 4d 0.75 0.75 0.75 0.21(1) 0.058(1) 

P1 4b 0.5 0.5 0.5 0.95 0.038(1) 

Si1 4b 0.5 0.5 0.5 0.05 0.038(1) 

S1 4d 0.75 0.75 0.75 0.79(1) 0.058(1) 

S2 16e 0.1204(1) -0.1204(1) 0.6204(1) 1.0 0.0456(8) 

S3 4a 0.0 0.0 0.0 0.21(1) 0.049(1) 
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Table S4. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.075P0.925Si0.075S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.075P0.925Si0.075S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 9.9938(3) Å; 1.9% Li3OBr 

Fit residuals (Rwp, Rexp, χ2): 3.02%, 2.26%, 1.78 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.77(1) 0.036(1) 

Br2 4d 0.75 0.75 0.75 0.23(1) 0.047(2) 

P1 4b 0.5 0.5 0.5 0.925 0.031(2) 

Si1 4b 0.5 0.5 0.5 0.075 0.031(2) 

S1 4d 0.75 0.75 0.75 0.77(1) 0.047(2) 

S2 16e 0.1220(1) -0.1220(1) 0.6220(1) 1.0 0.042(1) 

S3 4a 0.0 0.0 0.0 0.23(1) 0.036(1) 
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Table S5. Crystallographic data (atomic coordinates, occupancy, and Uiso) of Li6.10P0.90Si0.10S5Br, 

obtained from Rietveld refinement of X-ray diffraction data. 

Li6.10P0.90Si0.10S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0024(2) Å; 0.4% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.33%, 1.92%, 1.47 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.79(1) 0.0496(9) 

Br2 4d 0.75 0.75 0.75 0.21(1) 0.060(1) 

P1 4b 0.5 0.5 0.5 0.90 0.047(1) 

Si1 4b 0.5 0.5 0.5 0.10 0.047(1) 

S1 4d 0.75 0.75 0.75 0.79(1) 0.060(1) 

S2 16e 0.1193(2) -0.1193(2) 0.6193(2) 1.0 0.0463(7) 

S3 4a 0.0 0.0 0.0 0.21(1) 0.0496(9) 
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Table S6. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.125P0.875Si0.125S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.125P0.875Si0.125S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0098(2) Å; 2.8% Li3OBr 

Fit residuals (Rwp, Rexp, χ2): 3.02%, 2.24%, 1.82 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.82(1) 0.050(1) 

Br2 4d 0.75 0.75 0.75 0.18(1) 0.041(1) 

P1 4b 0.5 0.5 0.5 0.875 0.018(1) 

Si1 4b 0.5 0.5 0.5 0.125 0.018(1) 

S1 4d 0.75 0.75 0.75 0.82(1) 0.041(1) 

S2 16e 0.1210(1) -0.1210(1) 0.6210(1) 1.0 0.0322(8) 

S3 4a 0.0 0.0 0.0 0.18(1) 0.050(1) 

 

 

 

 

 

 

 

 

 

 

 



 S24 

Table S7. Crystallographic data (atomic coordinates, occupancy, and Uiso) of Li6.15P0.85Si0.15S5Br, 

obtained from Rietveld refinement of X-ray diffraction data. 

Li6.15P0.85Si0.15S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0145(2) Å; 0.5% Li3OBr; 0.3% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.65%, 2.08%, 1.63 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.84(1) 0.056(1) 

Br2 4d 0.75 0.75 0.75 0.16(1) 0.053(1) 

P1 4b 0.5 0.5 0.5 0.85 0.030(1) 

Si1 4b 0.5 0.5 0.5 0.15 0.030(1) 

S1 4d 0.75 0.75 0.75 0.84(1) 0.053(1) 

S2 16e 0.1200(1) -0.1200(1) 0.6200(1) 1.0 0.0449(8) 

S3 4a 0.0 0.0 0.0 0.16(1) 0.056(1) 

 

 

 

 

 

 

 

 

 

 

 



 S25 

Table S8. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.175P0.825Si0.175S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.175P0.825Si0.175S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0193(3) Å; 0.8% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.98%, 2.32%, 1.65 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.79(1) 0.040(1) 

Br2 4d 0.75 0.75 0.75 0.21(1) 0.041(1) 

P1 4b 0.5 0.5 0.5 0.825 0.014(2) 

Si1 4b 0.5 0.5 0.5 0.175 0.014(2) 

S1 4d 0.75 0.75 0.75 0.79(1) 0.041(1) 

S2 16e 0.1220(1) -0.1220(1) 0.6220(1) 1.0 0.0288(9) 

S3 4a 0.0 0.0 0.0 0.21(1) 0.040(1) 
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Table S9. Crystallographic data (atomic coordinates, occupancy, and Uiso) of Li6.20P0.80Si0.20S5Br, 

obtained from Rietveld refinement of X-ray diffraction data. 

Li6.20P0.80Si0.20S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0240(2) Å; 2.4% Li3OBr 

Fit residuals (Rwp, Rexp, χ2): 3.00%, 2.23%, 1.81 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.84(1) 0.056(1) 

Br2 4d 0.75 0.75 0.75 0.16(1) 0.039(1) 

P1 4b 0.5 0.5 0.5 0.80 0.018(1) 

Si1 4b 0.5 0.5 0.5 0.20 0.018(1) 

S1 4d 0.75 0.75 0.75 0.84(1) 0.039(1) 

S2 16e 0.1216(1) -0.1216(1) 0.6216(1) 1.0 0.0398(8) 

S3 4a 0.0 0.0 0.0 0.16(1) 0.056(1) 

 

 

 

 

 

 

 

 

 

 

 



 S27 

Table S10. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.225P0.775Si0.225S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.225P0.775Si0.225S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0315(1) Å; 6.1% Li3OBr; 1.8% LiBr 

Fit residuals (Rwp, Rexp, χ2): 3.29%, 2.43%, 1.83 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.83(1) 0.037(1) 

Br2 4d 0.75 0.75 0.75 0.17(1) 0.036(2) 

P1 4b 0.5 0.5 0.5 0.775 0.002(1) 

Si1 4b 0.5 0.5 0.5 0.225 0.002(1) 

S1 4d 0.75 0.75 0.75 0.83(1) 0.036(2) 

S2 16e 0.1213(1) -0.1213(1) 0.6213(1) 1.0 0.025(1) 

S3 4a 0.0 0.0 0.0 0.17(1) 0.037(1) 
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Table S11. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.25P0.75Si0.25S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.25P0.75Si0.25S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0365(2) Å; 0.3% Li3OBr; 1.3% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.90%, 2.21%, 1.72 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.84(1) 0.044(1) 

Br2 4d 0.75 0.75 0.75 0.16(1) 0.057(2) 

P1 4b 0.5 0.5 0.5 0.75 0.045(2) 

Si1 4b 0.5 0.5 0.5 0.25 0.045(2) 

S1 4d 0.75 0.75 0.75 0.84(1) 0.057(2) 

S2 16e 0.1208(1) -0.1208(1) 0.6208(1) 1.0 0.058(2) 

S3 4a 0.0 0.0 0.0 0.16(1) 0.044(1) 
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Table S12. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.30P0.70Si0.30S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.30P0.70Si0.30S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0521(3) Å; 1.2% Li3OBr; 1.1% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.89%, 2.26%, 1.64 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.82(1) 0.043(1) 

Br2 4d 0.75 0.75 0.75 0.18(1) 0.061(2) 

P1 4b 0.5 0.5 0.5 0.70 0.044(2) 

Si1 4b 0.5 0.5 0.5 0.30 0.044(2) 

S1 4d 0.75 0.75 0.75 0.82(1) 0.061(2) 

S2 16e 0.1199(2) -0.1199(2) 0.6199(2) 1.0 0.047(1) 

S3 4a 0.0 0.0 0.0 0.18(1) 0.043(1) 

 

 

 

 

 

 

 

 

 

 

 



 S30 

Table S13. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.35P0.65Si0.35S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.35P0.65Si0.35S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0468(1) Å; 1.0% Li3OBr; 1.3% LiBr 

Fit residuals (Rwp, Rexp, χ2): 3.05%, 2.26%, 1.82 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.83(1) 0.067(1) 

Br2 4d 0.75 0.75 0.75 0.17(1) 0.052(1) 

P1 4b 0.5 0.5 0.5 0.65 0.022(1) 

Si1 4b 0.5 0.5 0.5 0.35 0.022(1) 

S1 4d 0.75 0.75 0.75 0.83(1) 0.052(1) 

S2 16e 0.1211(2) -0.1211(2) 0.6211(2) 1.0 0.0435(8) 

S3 4a 0.0 0.0 0.0 0.17(1) 0.067(1) 
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Table S14. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.50P0.50Si0.50S5Br, obtained from Rietveld refinement of X-ray diffraction data. 

Li6.50P0.50Si0.50S5Br structure from X-ray diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54051 Å, λ2 = 1.54433 Å, I(λ2/λ1 = 0.5) 

a = 10.0521(2) Å; 2.6% Li3OBr; 4.8% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.88%, 2.20%, 1.71 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071 0.0251 0.6929 0.44 0.05 

Li2 24g 0.25 0.017 0.75 0.12 0.05 

Br1 4a 0.0 0.0 0.0 0.82(1) 0.055(1) 

Br2 4d 0.75 0.75 0.75 0.18(1) 0.039(2) 

P1 4b 0.5 0.5 0.5 0.50 0.021(2) 

Si1 4b 0.5 0.5 0.5 0.50 0.021(2) 

S1 4d 0.75 0.75 0.75 0.82(1) 0.052(1) 

S2 16e 0.1216(1) -0.1216(1) 0.6216(1) 1.0 0.0435(8) 

S3 4a 0.0 0.0 0.0 0.18(1) 0.067(1) 
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Table S15. Crystallographic data (atomic coordinates, occupancy, and Uiso) of Li6PS5Br, 

obtained from Rietveld refinement of neutron diffraction data. 

Li6PS5Br structure from neutron diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54817 Å 

a = 9.9850(3) Å; 1.1% Li3OBr; 1.0% LiBr 

Fit residuals (Rwp, Rexp, χ2): 2.94%, 2.10%, 1.96 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071(3) 0.0251(5) 0.6929(3) 0.44(1) 0.056(2) 

Li2 24g 0.25 0.017(3) 0.75 0.12(1) 0.011(4) 

Br1 4a 0.0 0.0 0.0 0.78(1) 0.0360(6) 

Br2 4d 0.75 0.75 0.75 0.22(1) 0.0305(7) 

P1 4b 0.5 0.5 0.5 1.0 0.0200(5) 

S1 4d 0.75 0.75 0.75 0.78(1) 0.0305(7) 

S2 16e 0.1181(2) -0.1181(2) 0.6181(2) 1.0 0.0252(6) 

S3 4a 0.0 0.0 0.0 0.22(1) 0.0360(6) 
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Table S16. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.125P0.875Si0.125S5Br, obtained from Rietveld refinement of neutron diffraction data. 

Li6.125P0.875Si0.125S5Br structure from neutron diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54817 Å 

a = 10.0079(1) Å 

Fit residuals (Rwp, Rexp, χ2): 3.22%, 2.53%, 1.63 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3079(5) 0.0249(7) 0.6922(5) 0.427(5) 0.044(2) 

Li2 24g 0.25 0.014(4) 0.75 0.17(1) 0.044(2) 

Br1 4a 0.0 0.0 0.0 0.82(1) 0.0365(8) 

Br2 4d 0.75 0.75 0.75 0.18(1) 0.0311(9) 

P1 4b 0.5 0.5 0.5 0.875 0.0197(7) 

Si1 4b 0.5 0.5 0.5 0.125 0.0197(7) 

S1 4d 0.25 0.25 0.75 0.82(1) 0.0311(9) 

S2 16e 0.1172(2) -0.1172(2) 0.6172(2) 1.0 0.0247(6) 

S3 4a 0.0 0.0 0.0 0.18(1) 0.0365(8) 
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Table S17. Crystallographic data (atomic coordinates, occupancy, and Uiso) of 

Li6.25P0.75Si0.25S5Br, obtained from Rietveld refinement of neutron diffraction data. 

Li6.25P0.75Si0.25S5Br structure from neutron diffraction data (space group 𝐹43𝑚);                                          

λ1 = 1.54817 Å 

a = 10.0291(1) Å; 1.8% LiBr 

Fit residuals (Rwp, Rexp, χ2): 3.21%, 2.46%, 1.70 

Atom Wyckoff Site x/a y/b z/c Occ. Uiso / Å2 

Li1 48h 0.3071(4) 0.0246(6) 0.6929(4) 0.418(4) 0.043(2) 

Li2 24g 0.25 0.017(4) 0.75 0.205(8) 0.043(2) 

Br1 4a 0.0 0.0 0.0 0.82(1) 0.0392(7) 

Br2 4d 0.75 0.75 0.75 0.18(1) 0.0316(8) 

P1 4b 0.5 0.5 0.5 0.75 0.0184(6) 

Si1 4b 0.5 0.5 0.5 0.25 0.0184(6) 

S1 4d 0.75 0.75 0.75 0.82(1) 0.0316(8) 

S2 16e 0.1179(2) -0.1179(2) 0.6179(2) 1.0 0.0253(5) 

S3 4a 0.0 0.0 0.0 0.18(1) 0.0392(7) 

 

 

 

 

 

 

 


