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STUDY THE EFFECT OF ADDING A pbO NANOPARTICLE WITH A PERCENTAGE OF 0.3 OF
Bi AND AN ADDITION OFF SrTiO;: NANOPARTICLES OF 0.1,0.3,0.5 OF Ba ON THE
STRUCTURAL,ELECTRICAL AND MAGNETIC PROPERTIES OF THE SUPERCONDUCTING
COMPOUND(Bi:Ba:Ca.Cus;0::8)AT HIGH TEMPERATURES
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Abstract:

Four samples of the compound (Bi.Ba.Ca.Cus010:8) were prepared by solid-state reaction
method, using annealing method, at a temperature of 800 °C and under hydraulic pressure
of 8 tan/cm? by partial substitution of the nanoparticle lead by 0.3 from bismuth, strontium
and titanium nanoparticles at a ratio of (0.1,0.3,0.5) of the element barium Ba of the
compound.

Electrical tests showed an increase in the value of the critical temperature Tc when
compensation the material with a value of X = 0.3 for the PbO nanoparticle values of Bi and
y = 0.1 compensation for the values of SrTiOs, and from the element Ba, where the critical
temperature Tc reached a value of 146.5 k and When compensation the substance with a
value of x = 0.3 for the values of pbO nanoparticle from the element Bi and y = 0.3 for the
values of SrTiOs from the element Ba, the highest increase in the value of the critical
temperature Tc was 143.5 k, but it decreased when compensation the substance with x =0.3
for the values of the PbO nanoparticle From the Bi element and y = 0.5 compensation for
the values of SrTiOs, from the Ba element to 142.5 K. The structural properties of the X-ray
diffraction of the models showed the presence of a certain phase in the three values with
varying differences in the dimensions of the network a, b, ¢ with a clear increase in the
dimension c. When examining the samples with a fesem device with a magnification rate of
500kx ---100.00kx, it was found that the average particle size of the best samples was 27.48
nm at the sample X=0.3 and y=0.1. The images of the four models show very high-resolution
images and are very detailed, and it appears that light structures belong to the light
elements and dark areas belong to the heavy elements. The study under consideration
showed the magnetic properties through the hysteresis curve of the samples and the
relationship between the saturation magnetism Ms and the remanence magnetization Mr
and the coercive force Hc that the hysteresis rings formed in the superconducting samples
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are narrow and there is an inverse relationship between the tightness of the rings and the
improvement of the critical temperature Tc.

Keywords: pbO Nanoparticle, Electrical and Magnetic Properties of The Superconducting
Compound ( Bi-Ba.Ca:Cuz010+3) .
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Spectrum 1
Element Line Type Weight %o Weight %o Sigma Atomic %o

C K series 19.07 0.44 42.87

K series 23.46 0.31 40.67
Ca K series 4.71 0.08 2.46
Cu L series 23.14 0.28 9.84
Ba L series 4.74 0.19 0.93
Bi M series 23.94 0.33 3.09
W M series 0.94 0.14 0.14
Total 100.00 100.00
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Spectrum 2
Element Line Type Weight %6 Weight %6 Sigma Atomic %o
O K series 22.05 0.43 51.76
Cu L series 13.37 0.33 7.90
Ba L series 16.90 0.41 4.62
Ca K series 3.61 0.11 3.39
C K series 7.08 0.47 22.15
Ti K series 1.80 0.19 1.41
B1 M senes 31.08 0.51 5.59
Pb K series 0.80 0.07 1.24
Sr L series 2.76 0.21 1.18
S1 K series 0.55 0.08 0.75
Total 100.00 100.00
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Sr L senes 2.80 0.16 1.36
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Total 100.00 100.00
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Spectrum 3
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O K series 18.30 0.32 46.66
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5r L series 1.30 0.07 2.18
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Bi M series 22.39 0.54 4.37
T1 K series 1.20 0.12 1.52
Total 100.00 100.00
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