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Name and formula
Reference code: 1083-079-01
Compound name: Bismuth Lead Strontium Calcium Copper Oxide
ICSD name: Bismuth Lead Strontium Calcium Copper Oxide
Empirical formula: Bi; 6Ca,Cu30,oPbg 451 5
Chemical formula: )Big Pb,( 5 SryCa,Cu30 4

Crystallographic parameters

Crystal system: Tetragonal
Space group: I4/mmm
Space group number: 139

a:(%) 3.8230

b (?): 3.8230
c(: 37.0740
Alpha (°): 90.0000
Beta (°): 90.0000
Gamma (°): 90.0000
Calculated density (g/cm~3): 6.27
Volume of cell (10°6 pm~3): 541.85

Z. 2.00
RIR: 7.35

Subfiles and quality

Subfiles: Corrosion
ICSD Pattern
Inorganic
Superconducting Material
Quiality: Calculated (C(
Comments
ICSD collection code: 066051
Creation Date: 1970-01-01
Modification Date: 1970-01-01
ICSD Collection Code: .066051Rietveld profile refinement applied
Temperature Factor: ITF. Structure modification of BiSrCaCuO superconductors due to Pb-

substitution. g e6 ¢ a (I14/MMM). A2B2C2D3X10 .

References

STwT<



Primary reference: Calculated from ICSD using POWD-121997) . ++
Structure: Zhu, X., Feng, S., Zhang, J., Ly, G., Chen, K ..Wu, K., Gan, Z ..Mod.
Phys. Lett. B(1989) .707 3 .
Peak list
No. h k 1 d [A] 2Theta[deg] I [%]
100.0 4.763 18.53700 2 0 0 1
0.9 9.535 9.26850 4 0 0 2
0.1 14.323 6.17900 6 0 0 3
0.3 19.136 4.63425 8 0 0 4
2.5 23.373 3.80283 1 0 1 5
9.7 23.984 3.70740 10 0 0 6
6.1 24.352 3.65223 3 0 1 7
19.9 26.205 3.39794 5 0 1 8
39.7 28.777 3.09981 7 0 1 9
28.0 28.876 3.08950 12 0 0 10
44.7 31.911 2.80218 9 0 1 11
43.2 33.112 2.70327 0 1 1 12
12.2 33.472 2.67497 2 1 1 13
8.7 33.822 2.64814 14 0 0 14
0.7 34.534 2.59514 4 1 1 15
5.9 35.479 2.52817 11 0 1 16
0.5 36.242 2.47663 6 1 1 17
0.3 38.524 2.33504 8 1 1 18
4.7 38.834 2.31712 16 0 0 19
1.6 41.300 2.18427 10 1 1 20
0.6 43.570 2.07560 15 0 1 21
0.1 43.924 2.05967 18 0 0 22
11.4 44.498 2.03443 12 1 1 23
20.8 47.529 1.91150 0 0 2 24
2.9 47.797 1.90142 2 0 2 25
12.5 48.058 1.89171 14 1 1 26
0.3 48.594 1.87210 4 0 2 27
3.1 49.108 1.85370 20 0 0 28
0.1 49.900 1.82612 6 0 2 29
5.7 51.934 1.75928 16 1 1 30
6.8 52.619 1.73797 19 0 1 31
0.4 53.619 1.70788 1 1 2 32
3.0 53.923 1.69897 10 0 2 33
2.3 54.109 1.69357 3 1 2 34
0.2 54.401 1.68518 22 0 0 35
4.9 55.080 1.66598 5 1 2 36
11.9 56.516 1.62702 7 1 2 37
3.5 57.450 1.60278 21 0 1 38
13.0 58.394 1.57909 9 1 2 39
5.5 59.603 1.54990 14 0 2 40
3.1 59.822 1.54475 24 0 0 41
3.1 60.512 1.52879 20 1 1 42
3.2 60.689 1.52474 11 1 2 43
1.2 62.479 1.48529 23 0 1 44
3.6 62.988 1.47452 16 0 2 45
0.1 65.183 1.43007 22 1 1 46
0.7 65.396 1.42592 26 0 0 47
0.3 66.437 1.40608 15 1 2 48
0.1 67.717 1.38258 25 0 1 49
5.1 69.487 1.35163 0 2 2 50
3.3 69.698 1.34806 2 2 2 51
1.3 69.849 1.34551 17 1 2 52
1.1 70.106 1.34121 24 1 1 53
0.5 70.330 1.33749 4 2 2 54



3.0 70.740 1.33073 20 0 2 55

1.0 71.150 1.32407 28 0 0 56

0.5 71.377 1.32041 6 2 2 57

0.9 73.179 1.29228 27 0 1 58

4.3 73.601 1.28591 19 1 2 59

0.1 74.433 1.27358 1 0 3 60

0.9 74.688 1.26987 10 2 2 61

0.6 74.844 1.26761 3 0 3 62

0.2 75.089 1.26408 22 0 2 63

1.5 75.289 1.26122 26 1 1 64

1.0 75.662 1.25592 5 0 3 65

2.6 76.885 1.23897 7 0 3 66

1.5 77.118 1.23580 30 0 0 67

2.7 77.687 1.22817 21 1 2 68

2.4 78.505 1.21741 9 0 3 69

1.2 78.891 1.21242 29 0 1 70

5.2 79.162 1.20894 0 1 3 71

3.7 79.363 1.20638 2 1 3 72

2.8 79.561 1.20388 14 2 2 73

1.5 79.753 1.20146 24 0 2 74

0.5 79.967 1.19878 4 1 3 75

0.4 80.517 1.19198 11 0 3 76

2.5 80.752 1.18910 28 1 1 77

1.3 80.971 1.18644 6 1 3 78

1.0 82.110 1.17284 23 1 2 79

0.6 82.370 1.16979 8 1 3 80

1.4 82.565 1.16752 16 2 2 81

0.4 84.164 1.14937 10 1 3 82

1.2 84.747 1.14295 26 0 2 83

0.1 85.701 1.13265 15 0 3 84

0.1 85.947 1.13004 18 2 2 85

2.4 86.348 1.12581 12 1 3 86

3.1 88.922 1.09976 17 0 3 87

1.3 89.710 1.09214 20 2 2 88

Structure

No. Name Elem. X Y 7 Biso sof Wyck.
101 O 0.00000 0.00000 0.28900 1.0000 1.0000 de
202 O 0.00000 0.00000 0.14540 1.0000 1.0000 4e
303 O 0.00000 0.50000 0.09640 1.0000 1.0000 8g
404 O 0.00000 0.50000 0.00000 1.0000 1.0000 4c
5CU1 Cu 0.00000 0.00000 0.09760 0.5000 1.0000 de
6CU2 Cu 0.00000 0.00000 0.00000 0.5000 1.0000 2a
7CAl Ca 0.00000 0.00000 0.45560 0.5000 1.0000 4e
8SR1 Sr 0.00000 0.00000 0.35570 0.3000 1.0000 de
9PB1 Pb 0.00000 0.00000 0.21090 0.2000 0.2000 de
10BI1 Bi 0.04 0.8000 0.2000 0.21090 0.00000 0000e
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Name and formula

Reference code: 0450-042-00

Compound name: Calcium Copper Lead Strontium Bismuth Oxide
PDF index name: Calcium Copper Lead Strontium Bismuth Oxide
Chemical formula: Ca,Cu3Pbg 4Sr,Bi; Oy

Crystallographic parameters

Crystal system: Tetragonal
a: (%) 5.4050

b (?): 5.4050
c(: 30.8280
Alpha (°): 90.0000
Beta (°): 90.0000
Gamma (°): 90.0000

Volume of cell (10~6 pm~3): 900.61

RIR: -

Subfiles and quality

Subfiles: Corrosion
Inorganic
Superconducting Material
Quiality: Indexed (I(
Comments
Creation Date: 1970-01-01
Modification Date: 1970-01-01
References
Primary reference: Pandey, D., Singh, A., Mahesh, R., Tiwari, V .Physica C:
Superconductivity(1991) 476 173 .
Peak list
No. h k 1 d [A] 2Theta[deg] I (%]
5.0 5.706 15.47730 2 0 0 1
13.0 17.556 5.04756 2 0 1 2
20.0 23.032 3.85845 8 0 0 3
33.0 24.800 3.58715 3 1 1 4
8.0 26.109 3.41021 7 0 1 5
93.0 27.403 3.25206 5 1 1 o
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(x=0;0.05;0.10;0.15;0.20) awki iy BigexSMyPbg4Sr.Ca,Cu3Oio+s
pandaill 138 il 505 aMa-Jslaa A8y yla g g 8l o8 Al 5 i A8 sl aladiuly
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o sl pUaill jas ) (ool Laa s jlasal) Ao 330 ) e € il Jual g aalias)
Glanal) anal (6 sl Gluall o x=0.15 il die el )l s ) 268 el
culall 5 S eaddl 33 ALl gl 8 5 AT Aea e Ay sl il ¢
e i dnali ik ) seds ae ilual) ana 33l ) e gl g il anlill O Cisa
esledl Sl sale
(ondail Alla) 551 jall a3 A J8) ) (Bj-2223 skl shaabisdl i)

Abstract

The aim of this study is to prepare a superconducting compound with the
chemical formula Biy.6xSmxPbo.4Sr.Ca;CuzO1o+5 With x = 0, 0.05, 0.10, 0.15, 0.20,
using Pechini method, which is one of the Sol-Gel methods and study the effect of
This dopping on their structural properties. The infrared spectroscopy results
showed that all organic bonds disappear after the sintering. The X-ray diffraction
refinement results, indicated that the predominant phase is the Bi-2223 phase
obtained after a single step of sintering, with a small percentage of the Bi-2201
phase. We noted also a change in the lattice parameters a and b with a decrease in
the c parameter with increasing of Samarium content, which led to the
transformation of the crystal system from the orthorhombic to pseudo-tetragonal
when x = 0.15. The estimated grain size showed that the samples were nanometric.
On the other hand, the SEM photography showed that sintering has a clear effect
on increasing of the grain size with the appearance of bright zones, usually due to
Samarium.

Keywords: Bi-2223 phase, high temperature superconductors, dopping,
Pechini method




