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Abstract: Improvement of the superconductivity of the superconductor of the bismuth system Bi-2223 was investigated by using wet
chemical method. The method involved preparation of the superconductor, Bi-2223 by sol-gel method in an acetic acid-smmonia
medium and particle substitution of Bi with varying mole of Pb to obtain the superconductors with the general formula of Bi,.,
Pb, 5r,Ca,Cu:0,. After calcined at 800°C for 5 hours and sintering at 850°C for 24 hours and 845°C for 48 hours followed by slowly
decreasing in temperature to roomn temperature the prepared superconductors were cooled to room temperature, then superconducting
properties were characterized by measurement of their T, values and Miessner’s effect. it was evident that the superconductor with the
formula Bi, sPbysSr.Ca,Cuy0, provided the highest T, value at 108.5 K and the most propzinent Miessner™ effect. Analysis of the
chemical constituents of the prepared supercenduciors were also presented.

Methedelogy: Superconductors Bi-2223 and Bi,.. PbSrCaCu,0, were prepared using BiNO;)5 H0, SHNO;L0.5 H0,
Ca(CH,COO0); H.0, Cu{CH,COO0), H,O and Ph(CH,COO); 3H:0 as starting mateniafs, the starting matenials were accurately
weighed to make the desire mole ratio of Bi:Pb:Sr:iCa:Cu = 2-X:X:2:2:3 (where X=0, 0.2,...n mole) Bi{NO:};'5 HyO was dissolved in
30 ml acetic acid PB{CH;C0O0), 3H,0 dissolved in 30 m! water and the rest compounds were rinses in 30 ml 28% ammonia solution.
The samples mixed well with stirming umiil sof was obtained subsequently the pH were adjusted to 5.5 and the gel was obtained were
calcined at 800°C for 5 hours and 845 'C for 48 hrs followed by decreasing the temperature gradually untit the temperature reduced to
room temperature. The superconducting properties of the prepared samples were characterized by their Te values and the Miessner's
effect. '

Result, Discassion and Conclasion: The improvement in the superconductivity of the prepared super conductor, Bi-223 could be
achieved by means of sol-gel method in an acetic acid-ammonia solution. The enhancement in the superconductivity of the proposed
superconductor by the recommended method might be due to the more uniformity of the distribution of {he mixed oxide resulting in the
single phase. Partial substitution of the mixed oxide resulting in the single phase. Partial substitution of Bi with varicus moles (0.02-0.7
meles) of Pb showed that the superconducior Biz, Pb,SryCa;CusQy {(x = 0.5) exhibited the highest Tc of 108.5 K and the strongest
Miessner’s effect. Results were demonsirated in Table 1.

Table 1. Mole ration of the composition eptimum heat treatment and superconducting properties of the superconductors prepared by
sol-gel method.

Sample Mole ratio Temp({ ) and lime (i) for heat treatment Miessner’ s effect Te onset Te |
code Bi:Fb:Sr:Ca:Cu Calcining Sintering (K3 (K3 E
Step 1 Step 2 i
1 2:0 :2:2:3 800 °C for S hrs 850 °C/24 hrs 845 C/48 hrs Week 88.5 #13
2 1.8:02:2:2:3 | BOO'Cforshrs 850 °C/24 ks 825 "C144 hrs Strong 116.7 1065.9
3 1L7:02:2:2:3 | BOO'Cfor3hs 850°C/24 hrs 845 "C/48 hrs Strong 117.1 106.5
4 1.6:04:2:2:3 | 860 'Cfor 5 hes 850 °C24 hes B4S "CH8 s Week 1214 104.3
5 1.5:0.5:2:2:3 | 800°Cfor 5t 856 'C/24 tirs 845 "C/4R hrs Strong 1203 108.5
& 14:06:2:2:3 ¢ BOO'Cfor5hrs 850 C/24 hrs 845 “C/R hrs Nd Nd Nd
7 1.3:407:2:2:3 | KO0 C for 5 s 850 /24 hrs £45°C/48 hrs Nd Nd Nd i
i

Nd = not detected
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