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Supplementary data for (III-Bi1.85Zr0.15O3.075 at 298 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
Tetragonal

Space group
P42/nmc

Unit cell dimensions
a = 7.7206(9), c = 5.6370(6) Å

Volume
336.0(1) Å3

Z
4

Density (calculated)
8.889 g cm-3

Absorption coefficient ( (Cu radiation)
190.41 mm-1

F(000)
736.60

Sample description
Orange powder

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




(b) Data collection


(i) Neutron diffraction


Diffractometer
HRPD

Temperature
298 K

Radiation
pulsed neutrons

Data range collected
30-130 ms (0.622-2.695 Å)

Detector
Back scattering

Monochromator/filter
Secondary beam graphite monochromator

(ii) X-ray diffraction


Diffractometer
Automated Philips PW1050/30

Scan mode
(/2( flat plate

Temperature
298 K

Wavelength
CuK( (1.5418 Å)

2( range collected
5-110( 2(

Step size
0.02( 2(

Scan time
10s

Detector
Proportional counter

Monochromator/filter
Ni-filter




(c) Refinement


Refinement software
GSAS (Larson and Von Dreele, 1986)

Initial model source
PbF2O

Data range refined
Neutron: 32-120 ms (0.634-2.488 Å)

X-ray: 20-110(  2(

Excluded regions
Neutron: None

X-ray: 5-20( 2(




Data corrections
Neutron: V-can background subtraction

X-ray: Flat plate absorption

Secondary phases
ZrO2

No. of observations/restraints/parameters
8904/0/48 

Total no. of reflections used 
Neutron: 905

X-ray: 604

Independent reflections due to 1( phase
Neutron: 362

X-ray: 260 (130 unique)

Peak shape
Neutron: Exponential-Pseudo-Voigt

X-ray: Pseudo-Viogt

Final R-factors
Neutron: Rp   = 0.0701, Rwp  = 0.0754  

Rex  = 0.0216, RF2 =   0.1915

X-ray: Rp   = 0.1310, Rwp  = 0.1029  

Rex  = 0.1361, RF2 =   0.1416

Total: Rp   = 0.0773, Rwp  = 0.0952  

(2   = 12.26







Table 2

Atomic Coordinates and Isotropic Thermal Parameters for

(III-Bi1.85Zr0.15O3.075 at 298 K

Atom
Site
x
y
z
Occupancy
Uiso (Å2)

Bi
8g
0.25
0.0025(2)
0.0097(2)
0.925a
0.0214(3)

Zr
8g
0.25
0.026(2)
0.040(3)
0.075a
0.0214(3)

O(1)
4d
0.25
0.25
-0.1469(2)
1.00a
0.0220(4)

O(2)
16h
0.4611(2)
-0.0630(2)
-0.2227(3)
0.5a
0.0258(4)

O(3)
4c
0.25
-0.25
0.206(6)
0.075a
0.059(10)

aFixed parameters

Table 3

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

(III-Bi1.85Zr0.15O3.075 at 298 K

Bi-O(1)
2.105(1) 
Zr-O(1)
2.03(2) 

Bi-O(2)
2.152(2)  ( 2 
Zr-O(2)
2.31(1)    ( 2

Bi-O(2)’
2.192(2)  ( 2 
Zr-O(3)
2.33(2)


Zr-O(2)’
2.35(1)    ( 2


Zr-O(1)’’’
2.47(2)    ( 2 


Zr-O(2)’’
2.472(7)  ( 2  


Zr-O(3)’
2.57(2) 

O(1)-Bi-O(2)         87.59(6)   ( 2  
O(1)-Zr-O(2)          85.4(5)    ( 2

O(1)-Bi-O(2)’        79.79(6)   ( 2
O(1)-Zr-O(3)
      172.3(12) 

O(2)-Bi-O(2)         98.5(1)  
O(1)-Zr-O(2)’
        77.6(5)   ( 2

O(2)-Bi-O(2)’
       90.88(7)  ( 2
O(1)-Zr-O(1)’’’       76.9(6)  

O(2)’-Bi-O(2)’       82.41(9)  
O(1)-Zr-O(2)’’        96.8(5)   ( 2


O(1)-Zr-O(3)’
      177.5(14) 


O(2)-Zr-O(2)
        89.9(5)  


O(2)-Zr-O(3)
        89.2(7)   ( 2


O(2)-Zr-O(2)’
        83.2(5)   ( 2


O(2)-Zr-O(1)’’’     131.8(4)   ( 2


O(2)-Zr-O(2)’’        70.39(9) ( 2


O(2)-Zr-O(3)’
        96.4(7)   ( 2 


O(3)-Zr-O(2)’         96.4(8)   ( 2


O(3)-Zr-O(1)’’’     110.8(10)


O(3)-Zr-O(2)’’        86.5(5)   ( 2


O(3)-Zr-O(3)’         10.2(15)


O(2)’-Zr-O(2)’        75.7(5)


O(2)’-Zr-O(1)’’’    133.8(5)  ( 2


O(2)’-Zr-O(2)’’       77.7(1)  ( 2


O(2)’-Zr-O(3)’      104.4(7)  ( 2


O(1)’’’-Zr-O(2)’’    67.8(3)  ( 2


O(1)’’’-Zr-O(3)’   100.6(8)


O(2)’’-Zr-O(2)’’   128.9(6)


O(2)’’-Zr-O(3)’      82.2(5)   ( 2




Symmetry relations: ’ = -y, (x + 0.5) -1, (-z + 0.5) -1; ’’ = -x - 1, -y, -z; ’’’ = y, x, z + 0.5

Table 4

Full List of Contact Distances (Å) for

(III-Bi1.85Zr0.15O3.075 at 298 K


Atoms

Distance
Coordinates of second atom

Bi-Zr       0.25(2)       0.2500  0.0259  0.0404

Bi-O(1)     2.105(1)      0.2500  0.2500 -0.1469

Bi-O(1)     2.720(2)      0.2500  0.2500  0.3531

Bi-O(1)     2.105(1)      0.2500  0.2500 -0.1469

Bi-O(2)     2.152(2)      0.4611 -0.0630 -0.2227

Bi-O(2)     2.575(2)      0.5389  0.0630  0.2227

Bi-O(2)     2.862(2)     -0.0630  0.0389  0.2773

Bi-O(2)     2.192(2)      0.0630 -0.0389 -0.2773

Bi-O(2)     2.575(2)     -0.0389  0.0630  0.2227

Bi-O(2)     2.152(2)      0.0389 -0.0630 -0.2227

Bi-O(2)     2.192(2)      0.4370 -0.0389 -0.2773

Bi-O(2)     2.862(2)      0.5630  0.0389  0.2773

Bi-O(3)     2.24(2)       0.2500 -0.2500  0.2059

Bi-O(3)     2.52(2)       0.2500 -0.2500  0.2941

Bi-O(3)     2.52(2)       0.2500 -0.2500  0.2941

Zr-Bi       0.25(2)       0.2500  0.0025  0.0097

Zr-O(1)     2.03(2)       0.2500  0.2500 -0.1469

Zr-O(1)     2.47(2)       0.2500  0.2500  0.3531

Zr-O(2)     2.31(1)       0.4611 -0.0630 -0.2227

Zr-O(2)     2.472(7)      0.5389  0.0630  0.2227

Zr-O(2)     2.762(7)     -0.0630  0.0389  0.2773

Zr-O(2)     2.35(1)       0.0630 -0.0389 -0.2773

Zr-O(2)     2.472(7)     -0.0389  0.0630  0.2227

Zr-O(2)     2.31(1)       0.0389 -0.0630 -0.2227

Zr-O(2)     2.35(1)       0.4370 -0.0389 -0.2773

Zr-O(2)     2.762(7)      0.5630  0.0389  0.2773

Zr-O(3)     2.33(2)       0.2500 -0.2500  0.2059

Zr-O(3)     2.57(2)       0.2500 -0.2500  0.2941

O(1)-Bi     2.105(1)      0.2500  0.0025  0.0097

O(1)-Bi     2.105(1)      0.2500  0.4975  0.0097

O(1)-Bi     2.720(2)      0.4975  0.2500 -0.4903

O(1)-Bi     2.720(2)      0.0025  0.2500 -0.4903

O(1)-Zr     2.03(2)       0.2500  0.0259  0.0404

O(1)-Zr     2.03(2)       0.2500  0.4741  0.0404

O(1)-Zr     2.47(2)       0.4741  0.2500 -0.4596

O(1)-Zr     2.47(2)       0.0259  0.2500 -0.4596

O(1)-O(1)   2.8185(3)     0.2500  0.2500 -0.6469

O(1)-O(1)   2.8185(3)     0.2500  0.2500  0.3531

O(1)-O(2)   2.946(2)      0.4611 -0.0630 -0.2227

O(1)-O(2)   2.946(2)      0.0389  0.5630 -0.2227

O(1)-O(2)   2.757(2)      0.4370  0.5389 -0.2773

O(1)-O(2)   2.757(2)      0.0630 -0.0389 -0.2773

O(1)-O(2)   2.946(2)      0.4611  0.5630 -0.2227

O(1)-O(2)   2.946(2)      0.0389 -0.0630 -0.2227

O(1)-O(2)   2.757(2)      0.4370 -0.0389 -0.2773

O(1)-O(2)   2.757(2)      0.0630  0.5389 -0.2773

O(2)-Bi     2.152(2)      0.2500  0.0025  0.0097

O(2)-Bi     2.575(2)      0.7500 -0.0025 -0.0097

O(2)-Bi     2.862(2)      0.4975  0.2500 -0.4903

O(2)-Bi     2.192(2)      0.5025 -0.2500 -0.5097

Table 4 Continued


Atoms

Distance
Coordinates of second atom

O(2)-Zr     2.31(1)       0.2500  0.0259  0.0404

O(2)-Zr     2.472(7)      0.7500 -0.0259 -0.0404

O(2)-Zr     2.762(7)      0.4741  0.2500 -0.4596

O(2)-Zr     2.35(1)       0.5259 -0.2500 -0.5404

O(2)-O(1)   2.946(2)      0.2500  0.2500 -0.1469

O(2)-O(1)   2.757(2)      0.7500 -0.2500 -0.3531

O(2)-O(2)   2.759(4)      0.5389  0.0630  0.2227

O(2)-O(2)   2.888(3)      0.4611 -0.4370 -0.2227

O(2)-O(2)   0.405(3)      0.4370 -0.0389 -0.2773

O(3)-Bi     2.24(2)       0.2500  0.0025  0.0097

O(3)-Bi     2.24(2)       0.2500 -0.5025  0.0097

O(3)-Bi     2.52(2)       0.5025 -0.2500  0.4903

O(3)-Bi     2.52(2)      -0.0025 -0.2500  0.4903

O(3)-Zr     2.33(2)       0.2500  0.0259  0.0404

O(3)-Zr     2.33(2)       0.2500 -0.5259  0.0404

O(3)-Zr     2.57(2)       0.5259 -0.2500  0.4596

O(3)-Zr     2.57(2)      -0.0259 -0.2500  0.4596

O(3)-O(3)   0.50(7)       0.2500 -0.2500  0.2941

 Table 5

Full List of Angles (() for (III-Bi1.85Zr0.15O3.075 at 298 K

    Atoms
      Angle


  Coordinates of bonded atoms

Zr-Bi-O(1)      68.7(3.7)   0.2500  0.0259  0.0404    0.2500  0.2500 -0.1469

Zr-Bi-O(1)       1.5(2.1)   0.2500  0.0259  0.0404    0.2500  0.2500  0.3531

Zr-Bi-O(2)     126.3(1.3)   0.2500  0.0259  0.0404    0.4611 -0.0630 -0.2227

Zr-Bi-O(2)      63.0(9)     0.2500  0.0259  0.0404    0.5389  0.0630  0.2227

Zr-Bi-O(2)      64.2(1.3)   0.2500  0.0259  0.0404   -0.0630  0.0389  0.2773

Zr-Bi-O(2)     128.1(2.0)   0.2500  0.0259  0.0404    0.0630 -0.0389 -0.2773

Zr-Bi-O(2)      63.0(9)     0.2500  0.0259  0.0404   -0.0389  0.0630  0.2227

Zr-Bi-O(2)     126.3(1.3)   0.2500  0.0259  0.0404    0.0389 -0.0630 -0.2227

Zr-Bi-O(2)     128.1(2.0)   0.2500  0.0259  0.0404    0.4370 -0.0389 -0.2773

Zr-Bi-O(2)      64.2(1.3)   0.2500  0.0259  0.0404    0.5630  0.0389  0.2773

Zr-Bi-O(3)     106.6(3.8)   0.2500  0.0259  0.0404    0.2500 -0.2500  0.2059

Zr-Bi-O(3)      96.7(3.8)   0.2500  0.0259  0.0404    0.2500 -0.2500  0.2941

O(1)-Bi-O(1)    70.18(4)    0.2500  0.2500 -0.1469    0.2500  0.2500  0.3531

O(1)-Bi-O(2)    87.59(6)    0.2500  0.2500 -0.1469    0.4611 -0.0630 -0.2227

O(1)-Bi-O(2)    91.78(5)    0.2500  0.2500 -0.1469    0.5389  0.0630  0.2227

O(1)-Bi-O(2)    97.59(5)    0.2500  0.2500 -0.1469   -0.0630  0.0389  0.2773

O(1)-Bi-O(2)    79.79(6)    0.2500  0.2500 -0.1469    0.0630 -0.0389 -0.2773

O(1)-Bi-O(2)    91.78(5)    0.2500  0.2500 -0.1469   -0.0389  0.0630  0.2227

O(1)-Bi-O(2)    87.59(6)    0.2500  0.2500 -0.1469    0.0389 -0.0630 -0.2227

O(1)-Bi-O(2)    79.79(6)    0.2500  0.2500 -0.1469    0.4370 -0.0389 -0.2773

O(1)-Bi-O(2)    97.59(5)    0.2500  0.2500 -0.1469    0.5630  0.0389  0.2773

O(1)-Bi-O(3)   175.2(8)     0.2500  0.2500 -0.1469    0.2500 -0.2500  0.2059

O(1)-Bi-O(3)   165.4(6)     0.2500  0.2500 -0.1469    0.2500 -0.2500  0.2941

O(1)-Bi-O(2)   126.76(5)    0.2500  0.2500  0.3531    0.4611 -0.0630 -0.2227

O(1)-Bi-O(2)    62.68(4)    0.2500  0.2500  0.3531    0.5389  0.0630  0.2227

O(1)-Bi-O(2)    63.65(4)    0.2500  0.2500  0.3531   -0.0630  0.0389  0.2773

O(1)-Bi-O(2)   128.88(5)    0.2500  0.2500  0.3531    0.0630 -0.0389 -0.2773

O(1)-Bi-O(2)    62.68(4)    0.2500  0.2500  0.3531   -0.0389  0.0630  0.2227

O(1)-Bi-O(2)   126.76(5)    0.2500  0.2500  0.3531    0.0389 -0.0630 -0.2227

O(1)-Bi-O(2)   128.88(5)    0.2500  0.2500  0.3531    0.4370 -0.0389 -0.2773

O(1)-Bi-O(2)    63.65(4)    0.2500  0.2500  0.3531    0.5630  0.0389  0.2773

O(1)-Bi-O(3)   105.1(7)     0.2500  0.2500  0.3531    0.2500 -0.2500  0.2059

O(1)-Bi-O(3)    95.2(6)     0.2500  0.2500  0.3531    0.2500 -0.2500  0.2941

O(2)-Bi-O(2)    70.75(7)    0.4611 -0.0630 -0.2227    0.5389  0.0630  0.2227

O(2)-Bi-O(2)   169.58(8)    0.4611 -0.0630 -0.2227   -0.0630  0.0389  0.2773

O(2)-Bi-O(2)    90.88(7)    0.4611 -0.0630 -0.2227    0.0630 -0.0389 -0.2773

O(2)-Bi-O(2)   169.26(6)    0.4611 -0.0630 -0.2227   -0.0389  0.0630  0.2227

O(2)-Bi-O(2)    98.5(1)     0.4611 -0.0630 -0.2227    0.0389 -0.0630 -0.2227

O(2)-Bi-O(2)    10.64(9)    0.4611 -0.0630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-Bi-O(2)    72.80(4)    0.4611 -0.0630 -0.2227    0.5630  0.0389  0.2773

O(2)-Bi-O(3)    95.5(5)     0.4611 -0.0630 -0.2227    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)   101.8(4)     0.4611 -0.0630 -0.2227    0.2500 -0.2500  0.2941

O(2)-Bi-O(2)   117.88(4)    0.5389  0.0630  0.2227   -0.0630  0.0389  0.2773

O(2)-Bi-O(2)   160.21(9)    0.5389  0.0630  0.2227    0.0630 -0.0389 -0.2773

O(2)-Bi-O(2)   119.99(9)    0.5389  0.0630  0.2227   -0.0389  0.0630  0.2227

O(2)-Bi-O(2)   169.26(6)    0.5389  0.0630  0.2227    0.0389 -0.0630 -0.2227

O(2)-Bi-O(2)    78.46(4)    0.5389  0.0630  0.2227    0.4370 -0.0389 -0.2773

O(2)-Bi-O(2)     6.04(5)    0.5389  0.0630  0.2227    0.5630  0.0389  0.2773

O(2)-Bi-O(3)    85.8(4)     0.5389  0.0630  0.2227    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)    81.0(3)     0.5389  0.0630  0.2227    0.2500 -0.2500  0.2941

O(2)-Bi-O(2)    81.20(6)   -0.0630  0.0389  0.2773    0.0630 -0.0389 -0.2773

O(2)-Bi-O(2)     6.04(5)   -0.0630  0.0389  0.2773   -0.0389  0.0630  0.2227

O(2)-Bi-O(2)    72.80(4)   -0.0630  0.0389  0.2773    0.0389 -0.0630 -0.2227

Table 5 Continued

    Atoms
      Angle


  Coordinates of bonded atoms

O(2)-Bi-O(2)   163.61(6)   -0.0630  0.0389  0.2773    0.4370 -0.0389 -0.2773

O(2)-Bi-O(2)   115.18(8)   -0.0630  0.0389  0.2773    0.5630  0.0389  0.2773

O(2)-Bi-O(3)    79.9(4)    -0.0630  0.0389  0.2773    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)    75.0(3)    -0.0630  0.0389  0.2773    0.2500 -0.2500  0.2941

O(2)-Bi-O(2)    78.46(4)    0.0630 -0.0389 -0.2773   -0.0389  0.0630  0.2227

O(2)-Bi-O(2)    10.64(9)    0.0630 -0.0389 -0.2773    0.0389 -0.0630 -0.2227

O(2)-Bi-O(2)    82.4(1)     0.0630 -0.0389 -0.2773    0.4370 -0.0389 -0.2773

O(2)-Bi-O(2)   163.61(6)    0.0630 -0.0389 -0.2773    0.5630  0.0389  0.2773

O(2)-Bi-O(3)   103.7(5)     0.0630 -0.0389 -0.2773    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)   110.9(4)     0.0630 -0.0389 -0.2773    0.2500 -0.2500  0.2941

O(2)-Bi-O(2)    70.75(7)   -0.0389  0.0630  0.2227    0.0389 -0.0630 -0.2227

O(2)-Bi-O(2)   160.21(9)   -0.0389  0.0630  0.2227    0.4370 -0.0389 -0.2773

O(2)-Bi-O(2)   117.88(4)   -0.0389  0.0630  0.2227    0.5630  0.0389  0.2773

O(2)-Bi-O(3)    85.8(4)    -0.0389  0.0630  0.2227    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)    81.0(3)    -0.0389  0.0630  0.2227    0.2500 -0.2500  0.2941

O(2)-Bi-O(2)    90.88(7)    0.0389 -0.0630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-Bi-O(2)   169.58(8)    0.0389 -0.0630 -0.2227    0.5630  0.0389  0.2773

O(2)-Bi-O(3)    95.5(5)     0.0389 -0.0630 -0.2227    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)   101.8(4)     0.0389 -0.0630 -0.2227    0.2500 -0.2500  0.2941

O(2)-Bi-O(2)    81.20(6)    0.4370 -0.0389 -0.2773    0.5630  0.0389  0.2773

O(2)-Bi-O(3)   103.7(5)     0.4370 -0.0389 -0.2773    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)   110.9(4)     0.4370 -0.0389 -0.2773    0.2500 -0.2500  0.2941

O(2)-Bi-O(3)    79.9(4)     0.5630  0.0389  0.2773    0.2500 -0.2500  0.2059

O(2)-Bi-O(3)    75.0(3)     0.5630  0.0389  0.2773    0.2500 -0.2500  0.2941

O(3)-Bi-O(3)     9.9(1.4)   0.2500 -0.2500  0.2059    0.2500 -0.2500  0.2941

Bi-Zr-O(1)     104.7(3.8)   0.2500  0.0025  0.0097    0.2500  0.2500 -0.1469

Bi-Zr-O(1)     178.4(2.4)   0.2500  0.0025  0.0097    0.2500  0.2500  0.3531

Bi-Zr-O(2)      48.7(1.2)   0.2500  0.0025  0.0097    0.4611 -0.0630 -0.2227

Bi-Zr-O(2)     111.8(1.0)   0.2500  0.0025  0.0097    0.5389  0.0630  0.2227

Bi-Zr-O(2)     111.2(1.4)   0.2500  0.0025  0.0097   -0.0630  0.0389  0.2773

Bi-Zr-O(2)      47.1(1.9)   0.2500  0.0025  0.0097    0.0630 -0.0389 -0.2773

Bi-Zr-O(2)     111.8(1.0)   0.2500  0.0025  0.0097   -0.0389  0.0630  0.2227

Bi-Zr-O(2)      48.7(1.2)   0.2500  0.0025  0.0097    0.0389 -0.0630 -0.2227

Bi-Zr-O(2)      47.1(1.9)   0.2500  0.0025  0.0097    0.4370 -0.0389 -0.2773

Bi-Zr-O(2)     111.2(1.4)   0.2500  0.0025  0.0097    0.5630  0.0389  0.2773

Bi-Zr-O(3)      67.5(3.7)   0.2500  0.0025  0.0097    0.2500 -0.2500  0.2059

Bi-Zr-O(3)      77.8(3.8)   0.2500  0.0025  0.0097    0.2500 -0.2500  0.2941

O(1)-Zr-O(1)    76.9(6)     0.2500  0.2500 -0.1469    0.2500  0.2500  0.3531

O(1)-Zr-O(2)    85.3(5)     0.2500  0.2500 -0.1469    0.4611 -0.0630 -0.2227

O(1)-Zr-O(2)    96.8(5)     0.2500  0.2500 -0.1469    0.5389  0.0630  0.2227

O(1)-Zr-O(2)   102.8(4)     0.2500  0.2500 -0.1469   -0.0630  0.0389  0.2773

O(1)-Zr-O(2)    77.6(4)     0.2500  0.2500 -0.1469    0.0630 -0.0389 -0.2773

O(1)-Zr-O(2)    96.8(5)     0.2500  0.2500 -0.1469   -0.0389  0.0630  0.2227

O(1)-Zr-O(2)    85.3(5)     0.2500  0.2500 -0.1469    0.0389 -0.0630 -0.2227

O(1)-Zr-O(2)    77.6(4)     0.2500  0.2500 -0.1469    0.4370 -0.0389 -0.2773

O(1)-Zr-O(2)   102.8(4)     0.2500  0.2500 -0.1469    0.5630  0.0389  0.2773

O(1)-Zr-O(3)   172.3(1.2)   0.2500  0.2500 -0.1469    0.2500 -0.2500  0.2059

O(1)-Zr-O(3)   177.5(1.4)   0.2500  0.2500 -0.1469    0.2500 -0.2500  0.2941

O(1)-Zr-O(2)   131.8(4)     0.2500  0.2500  0.3531    0.4611 -0.0630 -0.2227

O(1)-Zr-O(2)    67.8(3)     0.2500  0.2500  0.3531    0.5389  0.0630  0.2227

O(1)-Zr-O(2)    68.3(3)     0.2500  0.2500  0.3531   -0.0630  0.0389  0.2773

O(1)-Zr-O(2)   133.8(5)     0.2500  0.2500  0.3531    0.0630 -0.0389 -0.2773

O(1)-Zr-O(2)    67.8(3)     0.2500  0.2500  0.3531   -0.0389  0.0630  0.2227

O(1)-Zr-O(2)   131.8(4)     0.2500  0.2500  0.3531    0.0389 -0.0630 -0.2227
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O(1)-Zr-O(2)   133.8(5)     0.2500  0.2500  0.3531    0.4370 -0.0389 -0.2773

O(1)-Zr-O(2)    68.3(3)     0.2500  0.2500  0.3531    0.5630  0.0389  0.2773

O(1)-Zr-O(3)   110.8(9)     0.2500  0.2500  0.3531    0.2500 -0.2500  0.2059

O(1)-Zr-O(3)   100.6(8)     0.2500  0.2500  0.3531    0.2500 -0.2500  0.2941

O(2)-Zr-O(2)    70.39(9)    0.4611 -0.0630 -0.2227    0.5389  0.0630  0.2227

O(2)-Zr-O(2)   159.9(7)     0.4611 -0.0630 -0.2227   -0.0630  0.0389  0.2773

O(2)-Zr-O(2)    83.2(5)     0.4611 -0.0630 -0.2227    0.0630 -0.0389 -0.2773

O(2)-Zr-O(2)   159.8(6)     0.4611 -0.0630 -0.2227   -0.0389  0.0630  0.2227

O(2)-Zr-O(2)    89.9(5)     0.4611 -0.0630 -0.2227    0.0389 -0.0630 -0.2227

O(2)-Zr-O(2)     9.9(1)     0.4611 -0.0630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-Zr-O(2)    72.76(7)    0.4611 -0.0630 -0.2227    0.5630  0.0389  0.2773

O(2)-Zr-O(3)    89.2(7)     0.4611 -0.0630 -0.2227    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)    96.4(7)     0.4611 -0.0630 -0.2227    0.2500 -0.2500  0.2941

O(2)-Zr-O(2)   125.7(6)     0.5389  0.0630  0.2227   -0.0630  0.0389  0.2773

O(2)-Zr-O(2)   153.4(5)     0.5389  0.0630  0.2227    0.0630 -0.0389 -0.2773

O(2)-Zr-O(2)   128.9(6)     0.5389  0.0630  0.2227   -0.0389  0.0630  0.2227

O(2)-Zr-O(2)   159.8(6)     0.5389  0.0630  0.2227    0.0389 -0.0630 -0.2227

O(2)-Zr-O(2)    77.7(1)     0.5389  0.0630  0.2227    0.4370 -0.0389 -0.2773

O(2)-Zr-O(2)     6.19(7)    0.5389  0.0630  0.2227    0.5630  0.0389  0.2773

O(2)-Zr-O(3)    86.5(5)     0.5389  0.0630  0.2227    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)    82.2(5)     0.5389  0.0630  0.2227    0.2500 -0.2500  0.2941

O(2)-Zr-O(2)    80.73(9)   -0.0630  0.0389  0.2773    0.0630 -0.0389 -0.2773

O(2)-Zr-O(2)     6.19(7)   -0.0630  0.0389  0.2773   -0.0389  0.0630  0.2227

O(2)-Zr-O(2)    72.76(7)   -0.0630  0.0389  0.2773    0.0389 -0.0630 -0.2227

O(2)-Zr-O(2)   155.8(5)    -0.0630  0.0389  0.2773    0.4370 -0.0389 -0.2773

O(2)-Zr-O(2)   122.0(5)    -0.0630  0.0389  0.2773    0.5630  0.0389  0.2773

O(2)-Zr-O(3)    80.8(5)    -0.0630  0.0389  0.2773    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)    76.2(4)    -0.0630  0.0389  0.2773    0.2500 -0.2500  0.2941

O(2)-Zr-O(2)    77.7(1)     0.0630 -0.0389 -0.2773   -0.0389  0.0630  0.2227

O(2)-Zr-O(2)     9.9(1)     0.0630 -0.0389 -0.2773    0.0389 -0.0630 -0.2227

O(2)-Zr-O(2)    75.7(4)     0.0630 -0.0389 -0.2773    0.4370 -0.0389 -0.2773

O(2)-Zr-O(2)   155.8(5)     0.0630 -0.0389 -0.2773    0.5630  0.0389  0.2773

O(2)-Zr-O(3)    96.4(8)     0.0630 -0.0389 -0.2773    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)   104.3(7)     0.0630 -0.0389 -0.2773    0.2500 -0.2500  0.2941

O(2)-Zr-O(2)    70.39(9)   -0.0389  0.0630  0.2227    0.0389 -0.0630 -0.2227

O(2)-Zr-O(2)   153.4(5)    -0.0389  0.0630  0.2227    0.4370 -0.0389 -0.2773

O(2)-Zr-O(2)   125.7(6)    -0.0389  0.0630  0.2227    0.5630  0.0389  0.2773

O(2)-Zr-O(3)    86.5(5)    -0.0389  0.0630  0.2227    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)    82.2(5)    -0.0389  0.0630  0.2227    0.2500 -0.2500  0.2941

O(2)-Zr-O(2)    83.2(5)     0.0389 -0.0630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-Zr-O(2)   159.9(7)     0.0389 -0.0630 -0.2227    0.5630  0.0389  0.2773

O(2)-Zr-O(3)    89.2(7)     0.0389 -0.0630 -0.2227    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)    96.4(7)     0.0389 -0.0630 -0.2227    0.2500 -0.2500  0.2941

O(2)-Zr-O(2)    80.73(9)    0.4370 -0.0389 -0.2773    0.5630  0.0389  0.2773

O(2)-Zr-O(3)    96.4(8)     0.4370 -0.0389 -0.2773    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)   104.3(7)     0.4370 -0.0389 -0.2773    0.2500 -0.2500  0.2941

O(2)-Zr-O(3)    80.8(5)     0.5630  0.0389  0.2773    0.2500 -0.2500  0.2059

O(2)-Zr-O(3)    76.2(4)     0.5630  0.0389  0.2773    0.2500 -0.2500  0.2941

O(3)-Zr-O(3)    10.2(1.5)   0.2500 -0.2500  0.2059    0.2500 -0.2500  0.2941

Bi-O(1)-Bi     130.40(9)    0.2500  0.0025  0.0097    0.2500  0.4975  0.0097

Bi-O(1)-Bi     107.37(3)    0.2500  0.0025  0.0097    0.4975  0.2500 -0.4903

Bi-O(1)-Bi     107.37(3)    0.2500  0.0025  0.0097    0.0025  0.2500 -0.4903

Bi-O(1)-Zr       6.6(4)     0.2500  0.0025  0.0097    0.2500  0.0259  0.0404

Bi-O(1)-Zr     123.8(4)     0.2500  0.0025  0.0097    0.2500  0.4741  0.0404
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Bi-O(1)-Zr     107.4(1)     0.2500  0.0025  0.0097    0.4741  0.2500 -0.4596

Bi-O(1)-Zr     107.4(1)     0.2500  0.0025  0.0097    0.0259  0.2500 -0.4596

Bi-O(1)-O(1)   114.80(4)    0.2500  0.0025  0.0097    0.2500  0.2500 -0.6469

Bi-O(1)-O(1)    65.20(4)    0.2500  0.0025  0.0097    0.2500  0.2500  0.3531

Bi-O(1)-O(2)    46.87(4)    0.2500  0.0025  0.0097    0.4611 -0.0630 -0.2227

Bi-O(1)-O(2)   143.65(4)    0.2500  0.0025  0.0097    0.0389  0.5630 -0.2227

Bi-O(1)-O(2)   147.81(4)    0.2500  0.0025  0.0097    0.4370  0.5389 -0.2773

Bi-O(1)-O(2)    51.50(4)    0.2500  0.0025  0.0097    0.0630 -0.0389 -0.2773

Bi-O(1)-O(2)   143.65(4)    0.2500  0.0025  0.0097    0.4611  0.5630 -0.2227

Bi-O(1)-O(2)    46.87(4)    0.2500  0.0025  0.0097    0.0389 -0.0630 -0.2227

Bi-O(1)-O(2)    51.50(4)    0.2500  0.0025  0.0097    0.4370 -0.0389 -0.2773

Bi-O(1)-O(2)   147.81(4)    0.2500  0.0025  0.0097    0.0630  0.5389 -0.2773

Bi-O(1)-Bi     107.37(3)    0.2500  0.4975  0.0097    0.4975  0.2500 -0.4903

Bi-O(1)-Bi     107.37(3)    0.2500  0.4975  0.0097    0.0025  0.2500 -0.4903

Bi-O(1)-Zr     123.8(4)     0.2500  0.4975  0.0097    0.2500  0.0259  0.0404

Bi-O(1)-Zr       6.6(4)     0.2500  0.4975  0.0097    0.2500  0.4741  0.0404

Bi-O(1)-Zr     107.4(1)     0.2500  0.4975  0.0097    0.4741  0.2500 -0.4596

Bi-O(1)-Zr     107.4(1)     0.2500  0.4975  0.0097    0.0259  0.2500 -0.4596

Bi-O(1)-O(1)   114.80(4)    0.2500  0.4975  0.0097    0.2500  0.2500 -0.6469

Bi-O(1)-O(1)    65.20(4)    0.2500  0.4975  0.0097    0.2500  0.2500  0.3531

Bi-O(1)-O(2)   143.65(4)    0.2500  0.4975  0.0097    0.4611 -0.0630 -0.2227

Bi-O(1)-O(2)    46.87(4)    0.2500  0.4975  0.0097    0.0389  0.5630 -0.2227

Bi-O(1)-O(2)    51.50(4)    0.2500  0.4975  0.0097    0.4370  0.5389 -0.2773

Bi-O(1)-O(2)   147.81(4)    0.2500  0.4975  0.0097    0.0630 -0.0389 -0.2773

Bi-O(1)-O(2)    46.87(4)    0.2500  0.4975  0.0097    0.4611  0.5630 -0.2227

Bi-O(1)-O(2)   143.65(4)    0.2500  0.4975  0.0097    0.0389 -0.0630 -0.2227

Bi-O(1)-O(2)   147.81(4)    0.2500  0.4975  0.0097    0.4370 -0.0389 -0.2773

Bi-O(1)-O(2)    51.50(4)    0.2500  0.4975  0.0097    0.0630  0.5389 -0.2773

Bi-O(1)-Bi      89.25(6)    0.4975  0.2500 -0.4903    0.0025  0.2500 -0.4903

Bi-O(1)-Zr     111.8(3)     0.4975  0.2500 -0.4903    0.2500  0.0259  0.0404

Bi-O(1)-Zr     111.8(3)     0.4975  0.2500 -0.4903    0.2500  0.4741  0.0404

Bi-O(1)-Zr       0.2(2)     0.4975  0.2500 -0.4903    0.4741  0.2500 -0.4596

Bi-O(1)-Zr      89.1(4)     0.4975  0.2500 -0.4903    0.0259  0.2500 -0.4596

Bi-O(1)-O(1)    44.63(3)    0.4975  0.2500 -0.4903    0.2500  0.2500 -0.6469

Bi-O(1)-O(1)   135.37(3)    0.4975  0.2500 -0.4903    0.2500  0.2500  0.3531

Bi-O(1)-O(2)    60.53(4)    0.4975  0.2500 -0.4903    0.4611 -0.0630 -0.2227

Bi-O(1)-O(2)   106.59(5)    0.4975  0.2500 -0.4903    0.0389  0.5630 -0.2227

Bi-O(1)-O(2)    56.10(4)    0.4975  0.2500 -0.4903    0.4370  0.5389 -0.2773

Bi-O(1)-O(2)   100.26(5)    0.4975  0.2500 -0.4903    0.0630 -0.0389 -0.2773

Bi-O(1)-O(2)    60.53(4)    0.4975  0.2500 -0.4903    0.4611  0.5630 -0.2227

Bi-O(1)-O(2)   106.59(5)    0.4975  0.2500 -0.4903    0.0389 -0.0630 -0.2227

Bi-O(1)-O(2)    56.10(4)    0.4975  0.2500 -0.4903    0.4370 -0.0389 -0.2773

Bi-O(1)-O(2)   100.26(5)    0.4975  0.2500 -0.4903    0.0630  0.5389 -0.2773

Bi-O(1)-Zr     111.8(3)     0.0025  0.2500 -0.4903    0.2500  0.0259  0.0404

Bi-O(1)-Zr     111.8(3)     0.0025  0.2500 -0.4903    0.2500  0.4741  0.0404

Bi-O(1)-Zr      89.1(4)     0.0025  0.2500 -0.4903    0.4741  0.2500 -0.4596

Bi-O(1)-Zr       0.2(2)     0.0025  0.2500 -0.4903    0.0259  0.2500 -0.4596

Bi-O(1)-O(1)    44.63(3)    0.0025  0.2500 -0.4903    0.2500  0.2500 -0.6469

Bi-O(1)-O(1)   135.37(3)    0.0025  0.2500 -0.4903    0.2500  0.2500  0.3531

Bi-O(1)-O(2)   106.59(5)    0.0025  0.2500 -0.4903    0.4611 -0.0630 -0.2227

Bi-O(1)-O(2)    60.53(4)    0.0025  0.2500 -0.4903    0.0389  0.5630 -0.2227

Bi-O(1)-O(2)   100.26(5)    0.0025  0.2500 -0.4903    0.4370  0.5389 -0.2773

Bi-O(1)-O(2)    56.10(4)    0.0025  0.2500 -0.4903    0.0630 -0.0389 -0.2773

Bi-O(1)-O(2)   106.59(5)    0.0025  0.2500 -0.4903    0.4611  0.5630 -0.2227
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Bi-O(1)-O(2)    60.53(4)    0.0025  0.2500 -0.4903    0.0389 -0.0630 -0.2227

Bi-O(1)-O(2)   100.26(5)    0.0025  0.2500 -0.4903    0.4370 -0.0389 -0.2773

Bi-O(1)-O(2)    56.10(4)    0.0025  0.2500 -0.4903    0.0630  0.5389 -0.2773

Zr-O(1)-Zr     117.2(9)     0.2500  0.0259  0.0404    0.2500  0.4741  0.0404

Zr-O(1)-Zr     111.8(3)     0.2500  0.0259  0.0404    0.4741  0.2500 -0.4596

Zr-O(1)-Zr     111.8(3)     0.2500  0.0259  0.0404    0.0259  0.2500 -0.4596

Zr-O(1)-O(1)   121.4(4)     0.2500  0.0259  0.0404    0.2500  0.2500 -0.6469

Zr-O(1)-O(1)    58.6(4)     0.2500  0.0259  0.0404    0.2500  0.2500  0.3531

Zr-O(1)-O(2)    51.3(3)     0.2500  0.0259  0.0404    0.4611 -0.0630 -0.2227

Zr-O(1)-O(2)   140.9(2)     0.2500  0.0259  0.0404    0.0389  0.5630 -0.2227

Zr-O(1)-O(2)   146.1(2)     0.2500  0.0259  0.0404    0.4370  0.5389 -0.2773

Zr-O(1)-O(2)    56.5(3)     0.2500  0.0259  0.0404    0.0630 -0.0389 -0.2773

Zr-O(1)-O(2)   140.9(2)     0.2500  0.0259  0.0404    0.4611  0.5630 -0.2227

Zr-O(1)-O(2)    51.3(3)     0.2500  0.0259  0.0404    0.0389 -0.0630 -0.2227

Zr-O(1)-O(2)    56.5(3)     0.2500  0.0259  0.0404    0.4370 -0.0389 -0.2773

Zr-O(1)-O(2)   146.1(2)     0.2500  0.0259  0.0404    0.0630  0.5389 -0.2773

Zr-O(1)-Zr     111.8(3)     0.2500  0.4741  0.0404    0.4741  0.2500 -0.4596

Zr-O(1)-Zr     111.8(3)     0.2500  0.4741  0.0404    0.0259  0.2500 -0.4596

Zr-O(1)-O(1)   121.4(4)     0.2500  0.4741  0.0404    0.2500  0.2500 -0.6469

Zr-O(1)-O(1)    58.6(4)     0.2500  0.4741  0.0404    0.2500  0.2500  0.3531

Zr-O(1)-O(2)   140.9(2)     0.2500  0.4741  0.0404    0.4611 -0.0630 -0.2227

Zr-O(1)-O(2)    51.3(3)     0.2500  0.4741  0.0404    0.0389  0.5630 -0.2227

Zr-O(1)-O(2)    56.5(3)     0.2500  0.4741  0.0404    0.4370  0.5389 -0.2773

Zr-O(1)-O(2)   146.1(2)     0.2500  0.4741  0.0404    0.0630 -0.0389 -0.2773

Zr-O(1)-O(2)    51.3(3)     0.2500  0.4741  0.0404    0.4611  0.5630 -0.2227

Zr-O(1)-O(2)   140.9(2)     0.2500  0.4741  0.0404    0.0389 -0.0630 -0.2227

Zr-O(1)-O(2)   146.1(2)     0.2500  0.4741  0.0404    0.4370 -0.0389 -0.2773

Zr-O(1)-O(2)    56.5(3)     0.2500  0.4741  0.0404    0.0630  0.5389 -0.2773

Zr-O(1)-Zr      88.9(8)     0.4741  0.2500 -0.4596    0.0259  0.2500 -0.4596

Zr-O(1)-O(1)    44.5(4)     0.4741  0.2500 -0.4596    0.2500  0.2500 -0.6469

Zr-O(1)-O(1)   135.5(4)     0.4741  0.2500 -0.4596    0.2500  0.2500  0.3531

Zr-O(1)-O(2)    60.6(1)     0.4741  0.2500 -0.4596    0.4611 -0.0630 -0.2227

Zr-O(1)-O(2)   106.5(2)     0.4741  0.2500 -0.4596    0.0389  0.5630 -0.2227

Zr-O(1)-O(2)    56.13(9)    0.4741  0.2500 -0.4596    0.4370  0.5389 -0.2773

Zr-O(1)-O(2)   100.2(2)     0.4741  0.2500 -0.4596    0.0630 -0.0389 -0.2773

Zr-O(1)-O(2)    60.6(1)     0.4741  0.2500 -0.4596    0.4611  0.5630 -0.2227

Zr-O(1)-O(2)   106.5(2)     0.4741  0.2500 -0.4596    0.0389 -0.0630 -0.2227

Zr-O(1)-O(2)    56.13(9)    0.4741  0.2500 -0.4596    0.4370 -0.0389 -0.2773

Zr-O(1)-O(2)   100.2(2)     0.4741  0.2500 -0.4596    0.0630  0.5389 -0.2773

Zr-O(1)-O(1)    44.5(4)     0.0259  0.2500 -0.4596    0.2500  0.2500 -0.6469

Zr-O(1)-O(1)   135.5(4)     0.0259  0.2500 -0.4596    0.2500  0.2500  0.3531

Zr-O(1)-O(2)   106.5(2)     0.0259  0.2500 -0.4596    0.4611 -0.0630 -0.2227

Zr-O(1)-O(2)    60.6(1)     0.0259  0.2500 -0.4596    0.0389  0.5630 -0.2227

Zr-O(1)-O(2)   100.2(2)     0.0259  0.2500 -0.4596    0.4370  0.5389 -0.2773

Zr-O(1)-O(2)    56.13(9)    0.0259  0.2500 -0.4596    0.0630 -0.0389 -0.2773

Zr-O(1)-O(2)   106.5(2)     0.0259  0.2500 -0.4596    0.4611  0.5630 -0.2227

Zr-O(1)-O(2)    60.6(1)     0.0259  0.2500 -0.4596    0.0389 -0.0630 -0.2227

Zr-O(1)-O(2)   100.2(2)     0.0259  0.2500 -0.4596    0.4370 -0.0389 -0.2773

Zr-O(1)-O(2)    56.13(9)    0.0259  0.2500 -0.4596    0.0630  0.5389 -0.2773

O(1)-O(1)-O(1) 179.98(0)    0.2500  0.2500 -0.6469    0.2500  0.2500  0.3531

O(1)-O(1)-O(2)  81.66(4)    0.2500  0.2500 -0.6469    0.4611 -0.0630 -0.2227

O(1)-O(1)-O(2)  81.66(4)    0.2500  0.2500 -0.6469    0.0389  0.5630 -0.2227

O(1)-O(1)-O(2)  74.53(4)    0.2500  0.2500 -0.6469    0.4370  0.5389 -0.2773

O(1)-O(1)-O(2)  74.53(4)    0.2500  0.2500 -0.6469    0.0630 -0.0389 -0.2773
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O(1)-O(1)-O(2)  81.66(4)    0.2500  0.2500 -0.6469    0.4611  0.5630 -0.2227

O(1)-O(1)-O(2)  81.66(4)    0.2500  0.2500 -0.6469    0.0389 -0.0630 -0.2227

O(1)-O(1)-O(2)  74.53(4)    0.2500  0.2500 -0.6469    0.4370 -0.0389 -0.2773

O(1)-O(1)-O(2)  74.53(4)    0.2500  0.2500 -0.6469    0.0630  0.5389 -0.2773

O(1)-O(1)-O(2)  98.34(4)    0.2500  0.2500  0.3531    0.4611 -0.0630 -0.2227

O(1)-O(1)-O(2)  98.34(4)    0.2500  0.2500  0.3531    0.0389  0.5630 -0.2227

O(1)-O(1)-O(2) 105.47(4)    0.2500  0.2500  0.3531    0.4370  0.5389 -0.2773

O(1)-O(1)-O(2) 105.47(4)    0.2500  0.2500  0.3531    0.0630 -0.0389 -0.2773

O(1)-O(1)-O(2)  98.34(4)    0.2500  0.2500  0.3531    0.4611  0.5630 -0.2227

O(1)-O(1)-O(2)  98.34(4)    0.2500  0.2500  0.3531    0.0389 -0.0630 -0.2227

O(1)-O(1)-O(2) 105.47(4)    0.2500  0.2500  0.3531    0.4370 -0.0389 -0.2773

O(1)-O(1)-O(2) 105.47(4)    0.2500  0.2500  0.3531    0.0630  0.5389 -0.2773

O(2)-O(1)-O(2) 163.32(8)    0.4611 -0.0630 -0.2227    0.0389  0.5630 -0.2227

O(2)-O(1)-O(2) 109.57(6)    0.4611 -0.0630 -0.2227    0.4370  0.5389 -0.2773

O(2)-O(1)-O(2)  65.65(6)    0.4611 -0.0630 -0.2227    0.0630 -0.0389 -0.2773

O(2)-O(1)-O(2) 110.21(6)    0.4611 -0.0630 -0.2227    0.4611  0.5630 -0.2227

O(2)-O(1)-O(2)  67.20(6)    0.4611 -0.0630 -0.2227    0.0389 -0.0630 -0.2227

O(2)-O(1)-O(2)   7.20(7)    0.4611 -0.0630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-O(1)-O(2) 156.17(5)    0.4611 -0.0630 -0.2227    0.0630  0.5389 -0.2773

O(2)-O(1)-O(2)  65.65(6)    0.0389  0.5630 -0.2227    0.4370  0.5389 -0.2773

O(2)-O(1)-O(2) 109.57(6)    0.0389  0.5630 -0.2227    0.0630 -0.0389 -0.2773

O(2)-O(1)-O(2)  67.20(6)    0.0389  0.5630 -0.2227    0.4611  0.5630 -0.2227

O(2)-O(1)-O(2) 110.21(6)    0.0389  0.5630 -0.2227    0.0389 -0.0630 -0.2227

O(2)-O(1)-O(2) 156.17(5)    0.0389  0.5630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-O(1)-O(2)   7.20(7)    0.0389  0.5630 -0.2227    0.0630  0.5389 -0.2773

O(2)-O(1)-O(2) 149.07(9)    0.4370  0.5389 -0.2773    0.0630 -0.0389 -0.2773

O(2)-O(1)-O(2)   7.20(7)    0.4370  0.5389 -0.2773    0.4611  0.5630 -0.2227

O(2)-O(1)-O(2) 156.17(5)    0.4370  0.5389 -0.2773    0.0389 -0.0630 -0.2227

O(2)-O(1)-O(2) 108.00(7)    0.4370  0.5389 -0.2773    0.4370 -0.0389 -0.2773

O(2)-O(1)-O(2)  63.18(7)    0.4370  0.5389 -0.2773    0.0630  0.5389 -0.2773

O(2)-O(1)-O(2) 156.17(5)    0.0630 -0.0389 -0.2773    0.4611  0.5630 -0.2227

O(2)-O(1)-O(2)   7.20(7)    0.0630 -0.0389 -0.2773    0.0389 -0.0630 -0.2227

O(2)-O(1)-O(2)  63.18(7)    0.0630 -0.0389 -0.2773    0.4370 -0.0389 -0.2773

O(2)-O(1)-O(2) 108.00(7)    0.0630 -0.0389 -0.2773    0.0630  0.5389 -0.2773

O(2)-O(1)-O(2) 163.32(8)    0.4611  0.5630 -0.2227    0.0389 -0.0630 -0.2227

O(2)-O(1)-O(2) 109.57(6)    0.4611  0.5630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-O(1)-O(2)  65.65(6)    0.4611  0.5630 -0.2227    0.0630  0.5389 -0.2773

O(2)-O(1)-O(2)  65.65(6)    0.0389 -0.0630 -0.2227    0.4370 -0.0389 -0.2773

O(2)-O(1)-O(2) 109.57(6)    0.0389 -0.0630 -0.2227    0.0630  0.5389 -0.2773

O(2)-O(1)-O(2) 149.07(9)    0.4370 -0.0389 -0.2773    0.0630  0.5389 -0.2773

Bi-O(2)-Bi     109.25(7)    0.2500  0.0025  0.0097    0.7500 -0.0025 -0.0097

Bi-O(2)-Bi     101.34(7)    0.2500  0.0025  0.0097    0.4975  0.2500 -0.4903

Bi-O(2)-Bi     135.62(9)    0.2500  0.0025  0.0097    0.5025 -0.2500 -0.5097

Bi-O(2)-Zr       5.0(3)     0.2500  0.0025  0.0097    0.2500  0.0259  0.0404

Bi-O(2)-Zr     113.8(3)     0.2500  0.0025  0.0097    0.7500 -0.0259 -0.0404

Bi-O(2)-Zr      96.7(3)     0.2500  0.0025  0.0097    0.4741  0.2500 -0.4596

Bi-O(2)-Zr     140.2(4)     0.2500  0.0025  0.0097    0.5259 -0.2500 -0.5404

Bi-O(2)-O(1)    45.54(5)    0.2500  0.0025  0.0097    0.2500  0.2500 -0.1469

Bi-O(2)-O(1)   153.95(9)    0.2500  0.0025  0.0097    0.7500 -0.2500 -0.3531

Bi-O(2)-O(2)    61.82(7)    0.2500  0.0025  0.0097    0.5389  0.0630  0.2227

Bi-O(2)-O(2)   103.59(5)    0.2500  0.0025  0.0097    0.4611 -0.4370 -0.2227

Bi-O(2)-O(2)    90.4(4)     0.2500  0.0025  0.0097    0.4370 -0.0389 -0.2773

Bi-O(2)-Bi      90.45(7)    0.7500 -0.0025 -0.0097    0.4975  0.2500 -0.4903

Bi-O(2)-Bi     109.70(8)    0.7500 -0.0025 -0.0097    0.5025 -0.2500 -0.5097
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Bi-O(2)-Zr     105.0(3)     0.7500 -0.0025 -0.0097    0.2500  0.0259  0.0404

Bi-O(2)-Zr       5.2(4)     0.7500 -0.0025 -0.0097    0.7500 -0.0259 -0.0404

Bi-O(2)-Zr      92.0(3)     0.7500 -0.0025 -0.0097    0.4741  0.2500 -0.4596

Bi-O(2)-Zr     106.4(4)     0.7500 -0.0025 -0.0097    0.5259 -0.2500 -0.5404

Bi-O(2)-O(1)   105.25(6)    0.7500 -0.0025 -0.0097    0.2500  0.2500 -0.1469

Bi-O(2)-O(1)    61.22(4)    0.7500 -0.0025 -0.0097    0.7500 -0.2500 -0.3531

Bi-O(2)-O(2)    47.43(5)    0.7500 -0.0025 -0.0097    0.5389  0.0630  0.2227

Bi-O(2)-O(2)   100.43(4)    0.7500 -0.0025 -0.0097    0.4611 -0.4370 -0.2227

Bi-O(2)-O(2)   131.99(6)    0.7500 -0.0025 -0.0097    0.4370 -0.0389 -0.2773

Bi-O(2)-Bi      98.80(6)    0.4975  0.2500 -0.4903    0.5025 -0.2500 -0.5097

Bi-O(2)-Zr      99.0(4)     0.4975  0.2500 -0.4903    0.2500  0.0259  0.0404

Bi-O(2)-Zr      91.9(4)     0.4975  0.2500 -0.4903    0.7500 -0.0259 -0.0404

Bi-O(2)-Zr       4.7(3)     0.4975  0.2500 -0.4903    0.4741  0.2500 -0.4596

Bi-O(2)-Zr      95.5(2)     0.4975  0.2500 -0.4903    0.5259 -0.2500 -0.5404

Bi-O(2)-O(1)    55.82(4)    0.4975  0.2500 -0.4903    0.2500  0.2500 -0.1469

Bi-O(2)-O(1)   102.85(6)    0.4975  0.2500 -0.4903    0.7500 -0.2500 -0.3531

Bi-O(2)-O(2)    99.25(8)    0.4975  0.2500 -0.4903    0.5389  0.0630  0.2227

Bi-O(2)-O(2)   147.59(4)    0.4975  0.2500 -0.4903    0.4611 -0.4370 -0.2227

Bi-O(2)-O(2)    41.97(5)    0.4975  0.2500 -0.4903    0.4370 -0.0389 -0.2773

Bi-O(2)-Zr     140.6(3)     0.5025 -0.2500 -0.5097    0.2500  0.0259  0.0404

Bi-O(2)-Zr     104.6(3)     0.5025 -0.2500 -0.5097    0.7500 -0.0259 -0.0404

Bi-O(2)-Zr     102.4(3)     0.5025 -0.2500 -0.5097    0.4741  0.2500 -0.4596

Bi-O(2)-Zr       4.8(4)     0.5025 -0.2500 -0.5097    0.5259 -0.2500 -0.5404

Bi-O(2)-O(1)    36.73(8)    0.5025 -0.2500 -0.5097    0.2500  0.2500 -0.1469

Bi-O(2)-O(1)    48.71(5)    0.5025 -0.2500 -0.5097    0.7500 -0.2500 -0.3531

Bi-O(2)-O(2)   150.7(1)     0.5025 -0.2500 -0.5097    0.5389  0.0630  0.2227

Bi-O(2)-O(2)    48.79(5)    0.5025 -0.2500 -0.5097    0.4611 -0.4370 -0.2227

Bi-O(2)-O(2)    79.0(4)     0.5025 -0.2500 -0.5097    0.4370 -0.0389 -0.2773

Zr-O(2)-Zr     109.61(9)    0.2500  0.0259  0.0404    0.7500 -0.0259 -0.0404

Zr-O(2)-Zr      94.4(6)     0.2500  0.0259  0.0404    0.4741  0.2500 -0.4596

Zr-O(2)-Zr     145.2(7)     0.2500  0.0259  0.0404    0.5259 -0.2500 -0.5404

Zr-O(2)-O(1)    43.3(4)     0.2500  0.0259  0.0404    0.2500  0.2500 -0.1469

Zr-O(2)-O(1)   153.9(4)     0.2500  0.0259  0.0404    0.7500 -0.2500 -0.3531

Zr-O(2)-O(2)    57.6(3)     0.2500  0.0259  0.0404    0.5389  0.0630  0.2227

Zr-O(2)-O(2)   107.3(4)     0.2500  0.0259  0.0404    0.4611 -0.4370 -0.2227

Zr-O(2)-O(2)    91.6(6)     0.2500  0.0259  0.0404    0.4370 -0.0389 -0.2773

Zr-O(2)-Zr      93.8(7)     0.7500 -0.0259 -0.0404    0.4741  0.2500 -0.4596

Zr-O(2)-Zr     101.3(7)     0.7500 -0.0259 -0.0404    0.5259 -0.2500 -0.5404

Zr-O(2)-O(1)   110.1(4)     0.7500 -0.0259 -0.0404    0.2500  0.2500 -0.1469

Zr-O(2)-O(1)    56.1(3)     0.7500 -0.0259 -0.0404    0.7500 -0.2500 -0.3531

Zr-O(2)-O(2)    52.0(3)     0.7500 -0.0259 -0.0404    0.5389  0.0630  0.2227

Zr-O(2)-O(2)    96.7(4)     0.7500 -0.0259 -0.0404    0.4611 -0.4370 -0.2227

Zr-O(2)-O(2)   132.6(4)     0.7500 -0.0259 -0.0404    0.4370 -0.0389 -0.2773

Zr-O(2)-Zr      99.27(9)    0.4741  0.2500 -0.4596    0.5259 -0.2500 -0.5404

Zr-O(2)-O(1)    51.2(3)     0.4741  0.2500 -0.4596    0.2500  0.2500 -0.1469

Zr-O(2)-O(1)   107.4(3)     0.4741  0.2500 -0.4596    0.7500 -0.2500 -0.3531

Zr-O(2)-O(2)    97.1(3)     0.4741  0.2500 -0.4596    0.5389  0.0630  0.2227

Zr-O(2)-O(2)   151.0(3)     0.4741  0.2500 -0.4596    0.4611 -0.4370 -0.2227

Zr-O(2)-O(2)    41.2(3)     0.4741  0.2500 -0.4596    0.4370 -0.0389 -0.2773

Zr-O(2)-O(1)   137.0(3)     0.5259 -0.2500 -0.5404    0.2500  0.2500 -0.1469

Zr-O(2)-O(1)    45.9(4)     0.5259 -0.2500 -0.5404    0.7500 -0.2500 -0.3531

Zr-O(2)-O(2)   149.6(4)     0.5259 -0.2500 -0.5404    0.5389  0.0630  0.2227

Zr-O(2)-O(2)    52.2(2)     0.5259 -0.2500 -0.5404    0.4611 -0.4370 -0.2227

Zr-O(2)-O(2)    78.5(5)     0.5259 -0.2500 -0.5404    0.4370 -0.0389 -0.2773
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O(1)-O(2)-O(1) 156.35(6)    0.2500  0.2500 -0.1469    0.7500 -0.2500 -0.3531

O(1)-O(2)-O(2)  72.50(7)    0.2500  0.2500 -0.1469    0.5389  0.0630  0.2227

O(1)-O(2)-O(2) 145.11(3)    0.2500  0.2500 -0.1469    0.4611 -0.4370 -0.2227

O(1)-O(2)-O(2)  58.6(4)     0.2500  0.2500 -0.1469    0.4370 -0.0389 -0.2773

O(1)-O(2)-O(2) 104.56(8)    0.7500 -0.2500 -0.3531    0.5389  0.0630  0.2227

O(1)-O(2)-O(2)  58.41(3)    0.7500 -0.2500 -0.3531    0.4611 -0.4370 -0.2227

O(1)-O(2)-O(2) 114.2(5)     0.7500 -0.2500 -0.3531    0.4370 -0.0389 -0.2773

O(2)-O(2)-O(2) 110.64(7)    0.5389  0.0630  0.2227    0.4611 -0.4370 -0.2227

O(2)-O(2)-O(2) 129.0(4)     0.5389  0.0630  0.2227    0.4370 -0.0389 -0.2773

O(2)-O(2)-O(2) 117.4(3)     0.4611 -0.4370 -0.2227    0.4370 -0.0389 -0.2773

Bi-O(3)-Bi     120.9(1.5)   0.2500  0.0025  0.0097    0.2500 -0.5025  0.0097

Bi-O(3)-Bi     108.3(2)     0.2500  0.0025  0.0097    0.5025 -0.2500  0.4903

Bi-O(3)-Bi     108.3(2)     0.2500  0.0025  0.0097   -0.0025 -0.2500  0.4903

Bi-O(3)-Zr       5.9(4)     0.2500  0.0025  0.0097    0.2500  0.0259  0.0404

Bi-O(3)-Zr     126.8(1.5)   0.2500  0.0025  0.0097    0.2500 -0.5259  0.0404

Bi-O(3)-Zr     106.0(2)     0.2500  0.0025  0.0097    0.5259 -0.2500  0.4596

Bi-O(3)-Zr     106.0(2)     0.2500  0.0025  0.0097   -0.0259 -0.2500  0.4596

Bi-O(3)-O(3)   119.6(7)     0.2500  0.0025  0.0097    0.2500 -0.2500  0.2941

Bi-O(3)-Bi     108.3(2)     0.2500 -0.5025  0.0097    0.5025 -0.2500  0.4903

Bi-O(3)-Bi     108.3(2)     0.2500 -0.5025  0.0097   -0.0025 -0.2500  0.4903

Bi-O(3)-Zr     126.8(1.5)   0.2500 -0.5025  0.0097    0.2500  0.0259  0.0404

Bi-O(3)-Zr       5.9(4)     0.2500 -0.5025  0.0097    0.2500 -0.5259  0.0404

Bi-O(3)-Zr     106.0(2)     0.2500 -0.5025  0.0097    0.5259 -0.2500  0.4596

Bi-O(3)-Zr     106.0(2)     0.2500 -0.5025  0.0097   -0.0259 -0.2500  0.4596

Bi-O(3)-O(3)   119.6(7)     0.2500 -0.5025  0.0097    0.2500 -0.2500  0.2941

Bi-O(3)-Bi     101.2(1.2)   0.5025 -0.2500  0.4903   -0.0025 -0.2500  0.4903

Bi-O(3)-Zr     104.8(3)     0.5025 -0.2500  0.4903    0.2500  0.0259  0.0404

Bi-O(3)-Zr     104.8(3)     0.5025 -0.2500  0.4903    0.2500 -0.5259  0.0404

Bi-O(3)-Zr       5.6(4)     0.5025 -0.2500  0.4903    0.5259 -0.2500  0.4596

Bi-O(3)-Zr     106.7(1.3)   0.5025 -0.2500  0.4903   -0.0259 -0.2500  0.4596

Bi-O(3)-O(3)    50.6(6)     0.5025 -0.2500  0.4903    0.2500 -0.2500  0.2941

Bi-O(3)-Zr     104.8(3)    -0.0025 -0.2500  0.4903    0.2500  0.0259  0.0404

Bi-O(3)-Zr     104.8(3)    -0.0025 -0.2500  0.4903    0.2500 -0.5259  0.0404

Bi-O(3)-Zr     106.7(1.3)  -0.0025 -0.2500  0.4903    0.5259 -0.2500  0.4596

Bi-O(3)-Zr       5.6(4)    -0.0025 -0.2500  0.4903   -0.0259 -0.2500  0.4596

Bi-O(3)-O(3)    50.6(6)    -0.0025 -0.2500  0.4903    0.2500 -0.2500  0.2941

Zr-O(3)-Zr     132.7(1.7)   0.2500  0.0259  0.0404    0.2500 -0.5259  0.0404

Zr-O(3)-Zr     102.9(4)     0.2500  0.0259  0.0404    0.5259 -0.2500  0.4596

Zr-O(3)-Zr     102.9(4)     0.2500  0.0259  0.0404   -0.0259 -0.2500  0.4596

Zr-O(3)-O(3)   113.7(8)     0.2500  0.0259  0.0404    0.2500 -0.2500  0.2941

Zr-O(3)-Zr     102.9(4)     0.2500 -0.5259  0.0404    0.5259 -0.2500  0.4596

Zr-O(3)-Zr     102.9(4)     0.2500 -0.5259  0.0404   -0.0259 -0.2500  0.4596

Zr-O(3)-O(3)   113.7(8)     0.2500 -0.5259  0.0404    0.2500 -0.2500  0.2941

Zr-O(3)-Zr     112.2(1.4)   0.5259 -0.2500  0.4596   -0.0259 -0.2500  0.4596

Zr-O(3)-O(3)    56.1(7)     0.5259 -0.2500  0.4596    0.2500 -0.2500  0.2941

Zr-O(3)-O(3)    56.1(7)    -0.0259 -0.2500  0.4596    0.2500 -0.2500  0.2941

