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Abstract

To enhancement the superconductor structural characteristics, nanoparticles of the Al,O3
were added to the samples under study. The Samples of high temperature superconductors 1-
X (BiyBa,CayCu3019:6) + X(AlLO3z) with X= (0-0.9) were prepared by solid state reaction
method under hydraulic pressure 8 ton/cm? and annealing temperature 800°C. Electrical
properties of the samples showed that T. increases from 126 K to 139 K, and also oxygen
content in samples increased with increasing X values from 0 to 0.5, while T decreased less
than 77 K with increasing X at values more than 0.5. In Structural properties, the X-ray
diffraction of the samples showed orthorhombic phase with a=4.286A°, b=5.4184A°,
c=35.3528A° at X=0, while c-value is increased to 35.9848A° at X=0.5. AFM results shows
that the average grain size of the best sample was 47.67 nm at X=0.5. SEM it showed that
there are dark regions related to the heavier elements, such as Bi and Cu, and light regions

related to lighter elements, such as Ba and Ca, depending on atomic weights
Keywords: Superconductors; Nano Particles; Electrical and Structural Properties.
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oy 2l o3n A1 g gy g [11] same 8 Al o2 Jualit dxalpe Kty Canil) 28

Web Site: www.uokirkuk.edu.ig/kujss E-mail: kujss@uokirkuk.edu.iq,
kujss.journal@gmail.com

13


mailto:uokirkuk.edu.iq/kujss

Volume 15, Issue 4, December 2020 , pp. (1-18)
ISSN: 1992-0849 (Print), 2616-6801 (Online)

; ‘gg](;irl{u& University Journal /Scientific Studies (KUJSS)

X=0 vic EDX alaaiub d8lally sadll oo A80aD) o g 13 ISl 3 dball JIKEY) L e

X=0.5 sic 3 Jgaally 14 J<ally 2 Joanll clliSs

X=0 Luic (EDX) sl sadllg 28Ul oy 3D 113 J<a

kel
00

X=0 Lae 1-X(Bi28&2C&2CU3010+ 5)+X(AL203) k—\S)A-“ )mtud\ e :2 JJ-\a

Elt | Line Int Error K Kr W% A% ZAF Ox% | Pk/Bg | Class | LConf | HConf | Cat#
O | Ka | 3933 | 178.6961 | 0.1327 | 0.0864 | 34.82 | 71.47 | 0.2482 | 0.00 | 250.19 A 34.18 | 35.46 | 0.00

Ca| Ka | 5015 | 59.6242 | 0.2041 | 0.1329 | 14.13 | 11.58 | 0.9405| 0.00 | 18.72 A 13.90 | 14.36 | 0.00
Ba | Ka | 453.7 | 59.6242 | 0.1928 | 0.1255 | 14.33 9.82 | 0.8759 | 0.00 | 14.56 A 14.09 | 1458 | 0.00
Cu| Ka 106.4 0.2992 | 0.0535 | 0.0348 | 3.76 1.95 0.9253 | 0.00 461 A 3.63 3.90 0.00
Bi Ma | 1100.2 | 177.0568 | 0.4170 | 0.2716 | 32.95 5.18 0.8242 | 0.00 | 54.55 A 32.59 33.31 | 0.00

1.0000 | 0.6512 | 100.00 | 100.00 0.00 0.00
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=V

X=0.5 Laie (EDX) alasiul sadlly 28all oy )l 114 J<a

s clabingg) .4
delal) daphg X=0.9 I X=0 xe 1-X(BiBa;CarCu3O10+ 6)+X(AL203) zilaill jacaas xie

4.\.\.\5).1 UAJL«AA Juad ‘;L:J LQJ]\ 8 tonlcm KL ed;.u.u\ GS.J)JM laria Juadl uLﬁ Aag MLA“ Al

4l eSs
X=0.5 Lae 1-X(Bi;Ba;Ca,CuzO1p+ 8)+X(AL203) SHall paliall o :30 g2

Elt | Line | Int | Error K Kr W% | A% ZAF | Ox% | Pk/Bg | Class | LConf | HConf | Cat#
O |Ka |415.2]130.3214 | 0.1455 | 0.0906 | 2.76 |59.67 |0.2766 [0.00 |37251 | A |32.18 |33.35 |0.00
Al |Ka |6415]128.5159|0.2389 | 0.1488 | 20.82 |22.48 |0.7148 | 0.00 |61.66 A |2051 |21.12 |0.00
Ca |Ka |318.1|47.8786 |0.1344 |0.0837 | 9.06 6.59 0.9239 | 0.00 |15.34 A |8.88 9.25 0.00
Ba |Ka |349.6|47.8786 |0.1543 |0.0961 | 11.13 |6.77 0.8636 | 0.00 | 14.50 A |[1091 |11.35 |0.00
Cu |Ka |717 |0.3232 0.0374 | 0.0233 | 2.63 1.21 0.8869 | 0.00 |4.37 A 252 2.74 0.00
Bi |Ma |735.3]128.5159 |0.2895 | 0.1803 | 23.60 | 3.29 0.7640 | 0.00 |51.45 A 2328 |23.92 |0.00
1.0000 | 0.6229 | 100.00 | 100.00 0.00 0.00
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