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Supplementary Data for (-Bi1.85Zr0.15O3.075 at 1023 K

Table 1 

Crystal, Data Collection and Structure Refinement Data

(a) Crystal data


Name
Bizmuth zirconium oxide

Empirical formula
Bi1.85Zr0.15O3.075

Formula weight
449.49

Crystal system
Cubic

Space group
Fm-3m

Unit cell dimensions
a = 5.6277(4) Å

Volume
178.24(4) Å3

Z
2

Density (calculated)
8.3785 g cm-3

Absorption coefficient (
179.47 mm-1

F(000)
368.30

Sample description
Orange powder

Synthesis
Solid state synthesis:  Bi2O3 + ZrO2 at 850 (C for 12 h




(b) Data collection


Diffractometer
Siemens D5000

Scan mode
(/2( flat plate

Temperature
1023 K

Wavelength
CuK( (1.5418 Å)

2( range collected
10-80(

Step size
0.01431(

Scan time
2s

Detector
Linear PSD

Monochromator/filter
Secondary beam graphite monochromator




(c) Refinement


Refinement software
GSAS (Larson and Von Dreele, 1986)

Initial model source
(-Bi2O3

2( range refined
20-80(

Excluded regions
10-20(

Data corrections
None

Secondary phases
None

No. of observations/restraints/parameters
4193/0/22

Total no. of reflections used 
16

Independent reflections due to 1( phase
8

Peak shape
Pseudo-Voigt

Final R-factors
Rp   = 0.0413, Rwp  = 0.0533  

Rex  = 0.0427, (2   = 1.568  

RB =   0.2163

Table 2

Atomic Coordinates and Isotropic Thermal Parameters for

(-Bi1.85Zr0.15O3.075 at 1023 K

Atom
Site
x
y
z
Occ.
Uiso (Å2)

Bi/Zr
4a
0.0(-)
0.0(-)
0.0(-)
0.925/0.075
0.013(1)

O
8c
0.25(-)
0.25(-)
0.25(-)
0.76785
0.042(13)

















Table 3

Selected Bond Lengths (Å) and Angles (() for

(-Bi1.85Zr0.15O3.075 at 1023 K



Bi/Zr-O

   2.4369(1) x 8



O-Bi/Zr-O’
  
  70.529(6)  x 12



O-Bi/Zr-O’’

 109.471(3)  x 12



Bi/Zr-O-Bi/Zr’’’
 109.471(3)  x 6

Symmetry relations: ’ = x, y, -z; ’’ = -x, -y, z; ’’’ = x,y+0.5,z+0.5 

Table 4

Full List of Contact Distances (Å) for

(-Bi1.85Zr0.15O3.075 at 1023 K


Atoms

  
Distance

Coordinates of second atom

   
Bi/Zr-O      
2.4369(1)   
(  0.2500  0.2500  0.2500)

   
Bi/Zr-O      
2.4369(1)   
( -0.2500 -0.2500 -0.2500)

   
Bi/Zr-O      
2.4369(1)   
( -0.2500 -0.2500  0.2500)

   
Bi/Zr-O      
2.4369(1)   
(  0.2500  0.2500 -0.2500)

   
Bi/Zr-O      
2.4369(1)   
( -0.2500  0.2500 -0.2500)

   
Bi/Zr-O      
2.4369(1)   
(  0.2500 -0.2500  0.2500)

   
Bi/Zr-O      
2.4369(1)   
(  0.2500 -0.2500 -0.2500)

   
Bi/Zr-O      
2.4369(1)   
( -0.2500  0.2500  0.2500)

   
O-O          
2.8138(2)   
(  0.2500  0.2500 -0.2500)

   
O-O          
2.8138(2)   
(  0.2500  0.2500  0.7500)

   
O-O          
2.8138(2)   
(  0.2500 -0.2500  0.2500)

   
O-O          
2.8138(2)   
(  0.2500  0.7500  0.2500)

   
O-O          
2.8138(2)   
( -0.2500  0.2500  0.2500)

   
O-O          
2.8138(2)   
(  0.7500  0.2500  0.2500)

Table 5

Full List of Angles (() for (-Bi1.85Zr0.15O3.075 at 1023 K

    Atoms
    Angle


 Coordinates of bonded atoms

O-Bi/Zr-O      180.00(0) (  0.2500  0.2500  0.2500) ( -0.2500 -0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) (  0.2500  0.2500  0.2500) ( -0.2500 -0.2500  0.2500)

O-Bi/Zr-O
    70.53(1) (  0.2500  0.2500  0.2500) (  0.2500  0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) (  0.2500  0.2500  0.2500) ( -0.2500  0.2500 -0.2500)

O-Bi/Zr-O
    70.53(1) (  0.2500  0.2500  0.2500) (  0.2500 -0.2500  0.2500)

O-Bi/Zr-O
   109.47(1) (  0.2500  0.2500  0.2500) (  0.2500 -0.2500 -0.2500)

O-Bi/Zr-O
    70.53(1) (  0.2500  0.2500  0.2500) ( -0.2500  0.2500  0.2500)

O-Bi/Zr-O
    70.53(1) ( -0.2500 -0.2500 -0.2500) ( -0.2500 -0.2500  0.2500)

O-Bi/Zr-O
   109.47(1) ( -0.2500 -0.2500 -0.2500) (  0.2500  0.2500 -0.2500)

O-Bi/Zr-O
    70.53(1) ( -0.2500 -0.2500 -0.2500) ( -0.2500  0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) ( -0.2500 -0.2500 -0.2500) (  0.2500 -0.2500  0.2500)

O-Bi/Zr-O
    70.53(1) ( -0.2500 -0.2500 -0.2500) (  0.2500 -0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) ( -0.2500 -0.2500 -0.2500) ( -0.2500  0.2500  0.2500)

O-Bi/Zr-O
   180.00(0) ( -0.2500 -0.2500  0.2500) (  0.2500  0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) ( -0.2500 -0.2500  0.2500) ( -0.2500  0.2500 -0.2500)

O-Bi/Zr-O
    70.53(1) ( -0.2500 -0.2500  0.2500) (  0.2500 -0.2500  0.2500)

O-Bi/Zr-O
   109.47(1) ( -0.2500 -0.2500  0.2500) (  0.2500 -0.2500 -0.2500)

O-Bi/Zr-O
    70.53(1) ( -0.2500 -0.2500  0.2500) ( -0.2500  0.2500  0.2500)

O-Bi/Zr-O
    70.53(1) (  0.2500  0.2500 -0.2500) ( -0.2500  0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) (  0.2500  0.2500 -0.2500) (  0.2500 -0.2500  0.2500)

O-Bi/Zr-O
    70.53(1) (  0.2500  0.2500 -0.2500) (  0.2500 -0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) (  0.2500  0.2500 -0.2500) ( -0.2500  0.2500  0.2500)

O-Bi/Zr-O
   180.00(0) ( -0.2500  0.2500 -0.2500) (  0.2500 -0.2500  0.2500)

O-Bi/Zr-O
   109.47(1) ( -0.2500  0.2500 -0.2500) (  0.2500 -0.2500 -0.2500)

O-Bi/Zr-O
    70.53(1) ( -0.2500  0.2500 -0.2500) ( -0.2500  0.2500  0.2500)

O-Bi/Zr-O
    70.53(1) (  0.2500 -0.2500  0.2500) (  0.2500 -0.2500 -0.2500)

O-Bi/Zr-O
   109.47(1) (  0.2500 -0.2500  0.2500) ( -0.2500  0.2500  0.2500)

O-Bi/Zr-O
   180.00(0) (  0.2500 -0.2500 -0.2500) ( -0.2500  0.2500  0.2500)

Bi/Zr-O-Bi/Zr  109.47(1) (  0.0000  0.0000  0.0000) (  0.0000  0.5000  0.5000)

Bi/Zr-O-Bi/Zr  109.47(1) (  0.0000  0.0000  0.0000) (  0.5000  0.0000  0.5000)

Bi/Zr-O-Bi/Zr  109.47(1) (  0.0000  0.0000  0.0000) (  0.5000  0.5000  0.0000)

Bi/Zr-O-Bi/Zr  109.47(1) (  0.0000  0.5000  0.5000) (  0.5000  0.0000  0.5000)

Bi/Zr-O-Bi/Zr  109.47(1) (  0.0000  0.5000  0.5000) (  0.5000  0.5000  0.0000)

Bi/Zr-O-Bi/Zr  109.47(1) (  0.5000  0.0000  0.5000) (  0.5000  0.5000  0.0000)

Bi/Zr-O-O       54.74(0) (  0.0000  0.0000  0.0000) (  0.2500  0.2500 -0.2500)

Bi/Zr-O-O      125.26(0) (  0.0000  0.0000  0.0000) (  0.2500  0.2500  0.7500)

Bi/Zr-O-O       54.74(0) (  0.0000  0.0000  0.0000) (  0.2500 -0.2500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.0000  0.0000  0.0000) (  0.2500  0.7500  0.2500)

Bi/Zr-O-O       54.74(0) (  0.0000  0.0000  0.0000) ( -0.2500  0.2500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.0000  0.0000  0.0000) (  0.7500  0.2500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.0000  0.5000  0.5000) (  0.2500  0.2500 -0.2500)

Bi/Zr-O-O       54.74(0) (  0.0000  0.5000  0.5000) (  0.2500  0.2500  0.7500)

Bi/Zr-O-O      125.26(0) (  0.0000  0.5000  0.5000) (  0.2500 -0.2500  0.2500)

Bi/Zr-O-O       54.74(0) (  0.0000  0.5000  0.5000) (  0.2500  0.7500  0.2500)

Bi/Zr-O-O       54.74(0) (  0.0000  0.5000  0.5000) ( -0.2500  0.2500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.0000  0.5000  0.5000) (  0.7500  0.2500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.5000  0.0000  0.5000) (  0.2500  0.2500 -0.2500)

Bi/Zr-O-O       54.74(0) (  0.5000  0.0000  0.5000) (  0.2500  0.2500  0.7500)

Bi/Zr-O-O       54.74(0) (  0.5000  0.0000  0.5000) (  0.2500 -0.2500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.5000  0.0000  0.5000) (  0.2500  0.7500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.5000  0.0000  0.5000) ( -0.2500  0.2500  0.2500)

Bi/Zr-O-O       54.74(0) (  0.5000  0.0000  0.5000) (  0.7500  0.2500  0.2500)

Table 5 Continued

    Atoms
    Angle


 Coordinates of bonded atoms 

Bi/Zr-O-O       54.74(0) (  0.5000  0.5000  0.0000) (  0.2500  0.2500 -0.2500)

Bi/Zr-O-O      125.26(0) (  0.5000  0.5000  0.0000) (  0.2500  0.2500  0.7500)

Bi/Zr-O-O      125.26(0) (  0.5000  0.5000  0.0000) (  0.2500 -0.2500  0.2500)

Bi/Zr-O-O       54.74(0) (  0.5000  0.5000  0.0000) (  0.2500  0.7500  0.2500)

Bi/Zr-O-O      125.26(0) (  0.5000  0.5000  0.0000) ( -0.2500  0.2500  0.2500)

Bi/Zr-O-O       54.74(0) (  0.5000  0.5000  0.0000) (  0.7500  0.2500  0.2500)

O-O-O          180.00(0) (  0.2500  0.2500 -0.2500) (  0.2500  0.2500  0.7500)

O-O-O           90.00(0) (  0.2500  0.2500 -0.2500) (  0.2500 -0.2500  0.2500)

O-O-O           90.00(0) (  0.2500  0.2500 -0.2500) (  0.2500  0.7500  0.2500)

O-O-O           90.00(0) (  0.2500  0.2500 -0.2500) ( -0.2500  0.2500  0.2500)

O-O-O           90.00(0) (  0.2500  0.2500 -0.2500) (  0.7500  0.2500  0.2500)

O-O-O           90.00(0) (  0.2500  0.2500  0.7500) (  0.2500 -0.2500  0.2500)

O-O-O           90.00(0) (  0.2500  0.2500  0.7500) (  0.2500  0.7500  0.2500)

O-O-O           90.00(0) (  0.2500  0.2500  0.7500) ( -0.2500  0.2500  0.2500)

O-O-O           90.00(0) (  0.2500  0.2500  0.7500) (  0.7500  0.2500  0.2500)

O-O-O          180.00(0) (  0.2500 -0.2500  0.2500) (  0.2500  0.7500  0.2500)

O-O-O           90.00(0) (  0.2500 -0.2500  0.2500) ( -0.2500  0.2500  0.2500)

O-O-O           90.00(0) (  0.2500 -0.2500  0.2500) (  0.7500  0.2500  0.2500)

O-O-O           90.00(0) (  0.2500  0.7500  0.2500) ( -0.2500  0.2500  0.2500)

O-O-O           90.00(0) (  0.2500  0.7500  0.2500) (  0.7500  0.2500  0.2500)

O-O-O          180.00(0) ( -0.2500  0.2500  0.2500) (  0.7500  0.2500  0.2500)

