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Abstract

In this study, samples of the compound (Bi,Ba,Ca,CO,Cu30,0.5) were
prepared using solid-state technology, and the samples were compressed with a
pressure of (7.5 tons/cm?). Two methods were used to prepare the samples: the
sintering method, which took 24 hours (where the temperature was raised to 800
°C at a rate of 120 °C/hour, then held for 10 hours, then cooled to room
temperature at a rate of 30 °C/hour), and the annealing method, which took 66
hours (where the temperature was raised to 600 °C, held for 10 hours, then
raised to 750 °C and held for 20 hours, then cooled to 600 °C It was processed
for 10 hours).The effect of partial silver (Ag) compensation was studied at
ratios x= (0,0.1 0.2,0.3 and 0.4) to become the shape of the compound
(Bi,.xAgBa,Ca,CO,Cu30,0.;5) on the structural and electrical properties of this
compound. The results of the X-ray diffraction (XRD) technique showed that all
samples formed within a tetragonal crystal structure. This method showed that
the lattice constant (c¢) increased with increasing silver concentration from x=0.1

to x=0.3, but decreased at x=0.4.

The standard four-probe method was used to measure the electrical
resistivity, where the measurements showed an improvement in the critical
temperature (Tc) with increasing silver concentration (from x=0.1 to x=0.3),
then the critical temperature decreased at x=0.4. The samples were type-II
superconductors with two critical temperatures. The critical temperature
increased from (T.(1)=127.5 °K, T, (2)=152.7 oK) to (T.1)=135.1 °K,
T.(2)=167.7 °K) by increasing the Ag concentration from 0.1 to 0.3, then
decreased to (T.(1)=133.9 °K, T.(2)=165.1 °K) at x=0.4. It was also observed
that the oxygen content (8) increased with increasing the critical temperature
(T.).Then, the effect of the partial double replacement of Sr elements at
(y=0.1, 0.2, 0.3, 0.4) and Ag at (x=0.2) was studied to form the complex
(Bir.xAgBa,.,Sr,Ca,CO,Cu30,¢:5) on the electrical and structural properties of

this compound.
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Abstract

The XRD results showed that all samples formed within a tetragonal crystal
structure. The highest increase in the Ilattice constant (c¢) was at the
concentration (x=0.2, y=0.1). The electrical resistivity tests were performed
using the standard Four Probe Method, and the results showed that the greatest
value of the T, at the concentration (x=0.2, y=0.1) was (T.(1)=139.2 °K,
T.(2)=170.5 °K). This compensation is considered optimal because the crystal
structure of the compound became more regular with increasing c-axis length
and increasing oxygen content (0). After this concentration, the Tc value
decreased to (T.(1)=136.6 °K , T,(2)=167.3 °K ) at (x=0.2, y=0.2), then
increased to (T, (1)=137.8 °K , T.(2)=168.6 °K) at (x=0.2, y=0.3), before
decreasing again at (x=0.2, y=0.4) to (T.(1)=134.9 °K) T.(2)=163.2 °K). This
decrease is attributed to the presence of copper oxide (Cu-O) impurities that
reduced the regularity of the crystal structure and c-axis length. The samples

were type II superconductors with two critical temperatures.

For the first sample (x = 0.2, y = 0.1), the critical transition temperatures
were Tc(1) =139.2 K, Tc(2) = 172.2 K, with a transition width AT = 33 K. The
oxygen content (8) was determined to be 0.341. In the second sample (x =0.2, y
= 0.3), the critical transition temperatures were Tc(1) = 138.3 K, Tc(2) = 168.8
K, and AT = 30.5 K, with an oxygen concentration of 0.297. The reduced AT
relative to the first sample indicates enhanced phase homogeneity resulting from
superior oxygen ordering. The dielectric characteristics, comprising the real (g')
and imaginary (&") dielectric constants, as well as the dielectric loss constant
(tanc), were assessed utilizing an LCR meter throughout a frequency range of
100Hz to IMHz. Atx=0.2 and y = 0.1, €' and &" were 13.91-30.0029 at 100 Hz
and 0.1757-0.0050 at 1 MHz. At x = 0.2 and y = 0.3, the values were 15.6183-
46.1802 at 100Hz and 0.0188-0.0005 at IMHz. A notable reduction in dielectric
constants and loss tangent (tanc) with ascending frequency was found, ranging

from 2.1568 to 0.0285 for x = 0.2, y=0.1, and 2.9568 to 0.0282 forx =0.2, y =
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0.3. This phenomenon is ascribed to polarization processes, wherein complete
polarization prevails at low frequencies, but only electronic polarization remains

at high frequencies.
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