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Table S1. List of used dopants

SrCO3 99.99% Kishida Chemical
BaCO3 99.99% Wako
CaCO3 99.99% Wako
La2O3 99.99% Kishida Chemical
SnO2 99.9% Kishida Chemical
ZrO2 99.9% Kishida Chemical
Al2O3 99.9% Kojundo Chemical
Ga2O3 99.99% Kojundo Chemical
Er2O3 99.9% Kojundo Chemical
MoO3 99.9% Kishida Chemical

Table S2 Density and composition of prepared samples

Composition Calcination conditions Density (% of theoretical)
Bi4NbO8Cl 800°C, 20h 60.3%

Bi3.855Sr0.15NbO8Cl 800°C, 20h 62.1%
Bi3.8Sr0.2NbO8Cl 800°C, 20h 60.7%
Bi3.9Sr0.1NbO8Cl
(2-step synthesis) 900°C, 20h 77%

Bi3.9Sr0.1NbO8Cl 
(2 step synthesis) 900°C, 48h 96.3%



Table S3 Refined structural parameters of Bi4-xMxO8-Cl samples using XRD data collected at room 

temperature.
None La 10mol% Sn 2.5mol% Ba 2.5mol% Sr 2.5mol% Sr 3.75mol% Sr 5mol%

Space 

group

P21cn P21cn P21cn P21cn P21cn P21cn P21cn

a (Å) 5.4721(18) 5.4683(13) 5.4714(18) 5.483(2) 5.4731(11) 5.4750(16) 5.4781(11)

b (Å) 5.4771(17) 5.4805(15) 5.4743(17) 5.480(2) 5.4744(11) 5.4745(15) 5.4775(10)

c (Å) 28.673(10) 28.609(6) 28.656(10) 28.758(14) 28.627(6) 28.753(8) 28.739(6)

V (Å3) 859.365(33) 857.383(64) 858.306(95) 864.087(2) 857.720(4) 861.952(11) 862.350(84)

Rwp 35.66 30.28 29.56 31.28 28.71 23.21 23.36

Rp 26.29 20.27 22.34 23.10 20.87 16.57 16.28

Re 11.00 9.65 10.16 10.40 4.85 8.18 9.43

S 3.2406 9.8425 2.9092 3.0076 5.9213 2.8385 2.4766

Table S4 Impedance fitting parameters

R1 / Ohm R2 / Ohm R3 / Ohm R4 / Ohm
873 K 104.4 34.12 447 74.41
823K 148.2 105.7 1034 159.8
773K 175.8 238.1 2266 836.4
723K 200.2 969.3 5313 7949
673K 214.9 2656 11983 30792



Figure S1 Measured and refinement XRD patterns of Bi3.9Sr0.1NbO8-Cl. Red line is measurement and 
blue line is fitted results of XRD pattern.

Figure S2, Lattice parameter as a function of ionic radius of dopant M in Bi4-xMxNbO8Cl 



Figure S3(a) XRD patter of Bi4NbO8Cl after PO2 measurement

Figure S3(b)  XRD patterns of Bi3.8Sr0.2NbO8-δCl after PO2 measurement.
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Figure S4. 18O diffusion profiles and fitted results on Bi3.9Sr0.1NbO8Cl.


