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Table S1. Atomic coordinates and equivalent isotropic displacement parameters (Å2) for Bi6Te2O15.  
 

atom x y z U(eq) 

Bi(1) 0.3798(1) 0.5061(1) 0.7172(1) 0.01985(1) 

Bi(2) 0.6384(1) 0.7500 0.2767(1) 0.02068(1) 

Bi(3) 0.3899(1) 0.7500 0.7316(1) 0.01973(1) 

Bi(4) 0.6161(1) 0.3777(1) 0.7659(1) 0.02154(1) 

Te(1) 0.6319(1) 0.6280(1) 0.7514(2) 0.01999(1) 

O(1) 0.5777(9) 0.6801(4) 1.0138(17) 0.02498(2) 

O(2) 0.6901(8) 0.5781(4) 0.4910(15) 0.01923(2) 

O(3) 0.5023(9) 0.6624(4) 0.5422(15) 0.02428(2) 

O(4) 0.7597(8) 0.5934(4) 0.9553(16) 0.01830(2) 

O(5) 0.5105(9) 0.5734(4) 0.8916(17) 0.03174(2) 

O(6) 0.7467(8) 0.6878(4) 0.6174(16) 0.02544(2) 

O(7) 0.5649(8) 0.4648(4) 0.6506(17) 0.01591(2) 

O(8) 0.8253(11) 0.7500 0.1470(20) 0.01687(3) 

U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Anisotropic displacement parameters (Å2x 103) for Bi6Te2O15.  
 

atom U11 U22  U33 U23 U13 U12 

Bi(1) 20(1) 17(1) 18(1) 0(1) 1(1) -1(1) 

Bi(2) 21(1) 16(1) 18(1) 0 0(1) 0 

Bi(3) 20(1) 17(1) 18(1) 0 0(1) 0 

Bi(4) 22(1) 16(1) 18(1) 0(1) 0(1) 0(1) 

Te(1) 20(1) 14(1) 17(1) 1(1) 0(1) 0(1) 

O(1) 25(5) 19(5) 21(5) -4(4) 3(4) -2(4) 

O(2) 19(4) 27(5) 11(4) -6(4) -2(3) -1(4) 

O(3) 24(5) 27(5) 11(4) 0(4) -2(4) 0(4) 

O(4) 18(4) 21(5) 20(5) 4(4) -3(4) 5(4) 

O(5) 32(5) 17(5) 22(5) -1(4) 0(4) -10(4) 

O(6) 25(5) 20(4) 13(4) -1(4) -2(4) -4(4) 

O(7) 16(4) 26(5) 22(5) -2(4) 1(4) -2(4) 

O(8) 17(6) 24(7) 16(6) 0 1(5) 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S3. Local dipole moment calculation 
The local dipole moment of the square pyramidal of [Bi(1)O5]7− without lone-pair electron or with lone-pair 
electron is calculated. 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
The local dipole moment of the square pyramidal of [Bi(2)O5]7− without lone-pair electron or with lone-pair 
electron is calculated. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The local dipole moment of the square pyramidal of [Bi(3)O5]7− without lone-pair electron or with lone-pair 
electron is calculated. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The local dipole moment of the square pyramidal of [Bi(4)O5]7− without lone-pair electron or with lone-pair 
electron is calculated. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The local dipole moment of the octahedral of [Te(1)O6]6− is also calculated. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S4. Table of the calculation for BSI (Bond Stability Index) and GII (Global Instability Index) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S1. Experimental and Calculated X-ray Powder Diffraction Patterns for Bi6Te2O15. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S2. FT-IR Spectra of Bi6Te2O15. 

 
 

Bi6Te2O15 
υ(Bi-O) υ(Te-O) 

532 665 
495 586 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S3. Thermogravimetric analysis (TGA) diagram for Bi6Te2O15. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S4. Powder XRD pattern for final residuals after TGA experiment 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S5. Dependence of total energy versus the unit cell volume by selected potential  
(a) within GGA-PBE potential  (b) within GGA-PBESol  (c) within GGA-WC, respectively. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S6. Other optical properties 

Reflectivity R(ω), Optical conductivity σ(Ω⋅cm)-1 , Electron loss function L(ω), and Extinction coefficient k(ω) 

are depicted. 

 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 


