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The compound Sn2-xAgxSr2Ca2Cu3O10+& were successfully prepared by the solid state reaction and Nano
technique at different concentrations (x = 0.2, 0.4, 0.6, 0.8). The samples were then subjected to Nano
technique, and samples were annealed in (850 C0). The morphology were also observed by Atomic force
microscopy (AFM) in three dimensions, the best value of Nano is 62.09 nm at x = 0.6. We used the solid-
state reaction method and then nanotechnology in different proportions of X and then we performed the
annealing process of the models at a temperature of 850 C0 for the purpose of obtaining a regular instal-
lation and we conducted Nanos copy tests using an atomic force microscope and we got a lower bug after
nanostructures 62.09 with the electrical measurements were examined using a difference measuring it
the voltage with current are under low temperatures and resistance is obtained at the nanometer 62.
09. The best result is. 142.5 K.
� 2021 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Materials Engineering & Science.
1. Introduction

In superconductors, a high electric current density permanently
flows with absolutely without power loss [1]. The phase transition
occurs a temperature called critical temperature Tc. The supercon-
ducting state can be destroyed by a sufficiently strong magnetic
field Hc and critical current Ic. Onnes, first discovered superconduc-
tivity, in 1911, he started exploring the electrical properties of
metal at extremely low temperatures. He passed a current through
a wire of pure mercury at low temperatures. Mercury was chosen
because it could be obtained in a very pure form [2]. The theory
of superconductivity proposed by Bardeen, Cooper and Schrieffer
(BCS), in 1957, has successfully explained essentially all of the phe-
nomena associated with the superconducting states [3]. Such phe-
nomena include specific heat, critical field and tunneling, etc.

The superconducting B-S-C-C-O has an orthorhombic structure
[4], consisting of provskite copper oxide planes sandwiched
between double bismuth oxide layers with rock- salt coordination,
and have been compared to the phase [5,6]. This body-centered
orthorhombic Braveries lattice is only an average structure; how-
ever, the compounds display incommensurate modulation [7]. In
1988 Meada et al. [8] announced the discovery of a compound con-
taining bismuth strontium calcium copper and oxygen with a Tc of
110 K, which showed multiple superconducting phases, and in the
same year, the discovery was made of a compound Tl-Ba-Ca-Cu–O
with transition temperature up to 125 K by Sheng et al. [9].

In 1993, Schlling et al. discovered Hg-Ba-Ca-Cu-O system has a
transition temperature of approximately 130 K [10]. Sn and SnO2

are frequently introduced into Y-123 thin films fabricated by the
metal organic deposition process. These materials from Sn-based
nanomaterial’s in the Y-123 matrix that can act as effective pinning
centers [11,12]. In this research, we try to obtain a higher temper-
ature (critical temperature) than previous studies Our main goal is
to obtain a critical temperature close to room temperature. Previ-
ous studies used classical materials, but in this study, nanotechnol-
ogy was used for the purpose of obtain a high temperature close to
room temperature.

Here introduce the paper, and put a nomenclature if necessary,
in a box with the same font size as the rest of the paper. The para-
graphs continue from here and are only separated by headings,
subheadings, images and formulae. The section headings are
arranged by numbers, bold and 10pt. Here follows further instruc-
tions for authors.
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Table 1
Weights of composite Sn2-xAgxSr2Ca2Cu3O10+&were x = 0.2.

Powder Powder weight in grams Powder weight in grams / 1000 Code Weight
Sn2O3 256.779 0.256779 W1

Ag2O3 26.3673 0.0263673 W2

(Sr(NO3)2 211.628 0.211628 W3

CaCO3 100.076 0.100076 W4

Cu(NO3)2 187.554 0.187554 W5

Table 2
Weights of composite Sn2-xAgxSr2Ca2Cu3O10+& were x = 0.4.

Powder Powder weight in grams Powder weight in grams / 1000 Code Weight
Sn2O3 228.248 0.228248 W1

Ag2O3 52.7346 0.0527346 W2

(Sr(NO3)2 211.628 0.211628 W3

CaCO3 100.076 0.100076 W4

Cu(NO3)2 187.554 0.187554 W5

Table 3
Weights of composite Sn2-xAgxSr2Ca2Cu3O10+& were x = 0.6.

Powder Powder weight in grams Powder weight in grams / 1000 Code Weight
Sn2O3 199.717 0.199717 W1

Ag2O3 79.1019 0.0791019 W2

(Sr(NO3)2 211.628 0.211628 W3

CaCO3 100.076 0.100076 W4

Cu(NO3)2 187.554 0.187554 W5

Table 4
Weights of composite Sn2-xAgxSr2Ca2Cu3O10+& were x = 0.8.

Powder Powder weight in grams Powder weight in grams / 1000 Code Weight
Sn2O3 171.186 0.171186 W1

Ag2O3 105.4692 0.1054692 W2

(Sr(NO3)2 211.628 0.211628 W3

CaCO3 100.076 0.100076 W4

Cu(NO3)2 187.554 0.187554 W5

Fig. 1. AFM photo of Sn2-xAgxSr2Ca2Cu3O10+& sample for x = 0.2.
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Fig. 2. AFM photo of Sn2-xAgxSr2Ca2Cu3O10+& sample for x = 0.4.

Fig. 3. AFM photo of Sn2-xAgxSr2Ca2Cu3O10+& sample for x = 0.6.

Fig. 4. AFM photo of Sn2-xAgxSr2Ca2Cu3O10+& sample for x = 0.8.

Table 5
Scanning probe microscope of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.2.

Average Diameter 72.41 nm

Cumulation (%) Volume (%) Diameter (nm) Cumulation % Volume % Diameter (nm) Cumulation (%) Volume (%) Diameter (nm)

95.80 10.64 90.00 41.74 15.41 70.00 1.96 1.96 50.00
100.00 4.20 95.00 58.54 16.81 75.00 7.00 5.04 55.00

72.55 14.01 80.00 14.01 7.00 60.00
85.15 12.61 85.00 26.33 13.32 65.00

N. Ali Shafeek, S. Fleyeh Nawaf and M. Hasan Darweesh Materials Today: Proceedings 42 (2021) 2797–2802

2799



Table 6
Scanning probe microscope of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.4.

Average Diameter 89.07 nm

Cumulation (%) Volume (%) Diameter (nm) Cumulation % Volume % Diameter (nm) Cumulation (%) Volume (%) Diameter (nm)

92.31 8.60 110.00 54.30 9.95 90.00 7.69 7.69 70.00
99.10 6.79 115.00 64.25 9.95 95.00 19.46 11.76 75.00
100.00 0.90 120.00 73.30 9.05 100.00 30.77 11.31 80.00

83.71 10.41 105.00 44.34 13.57 85.00

Table 7
Scanning probe microscope of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.6.

Average Diameter 62.00 nm

Cumulation (%) Volume (%) Diameter (nm) Cumulation % Volume % Diameter (nm) Cumulation (%) Volume (%) Diameter (nm)

91.88 8.88 80.00 79.75 20.81 60.00 0.25 0.25 40.00
98.73 6.85 85.00 65.23 15.48 65.00 3.30 3.05 45.00

100.00 1.27 90.00 76.14 10.91 70.00 14.47 11.17 50.00
82.99 6.85 75.00 28.93 14.47 55.00

Table 8
Scanning probe microscope of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.8.

Average Diameter 96.12 nm

Cumulation (%) Volume (%) Diameter (nm) Cumulation % Volume % Diameter (nm) Cumulation (%) Volume (%) Diameter (nm)

90.12 23.46 105.00 44.44 18.52 95.00 2.47 2.47 85.00
100.00 9.88 110.00 66.67 22.22 100.00 25.93 23.46 90.00

Table 9
Average grain diameter and average critical temperature for x = 0.2, 0.4, 0.6, 0.8 of
compound Sn2-xAgxSr2Ca2Cu3O10+&.

Ratio of (x) Average Diameter (nm) Critical Temperature (Tc)

0.2 72.41 117.5 K
0.4 89.07 137.5 K
0.6 62.09 142.5 k
0.8 96.12 123 K

Fig. 5. Determination of Tc from the resistivity measurements.
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2. Research method

The compound Sn2-xAgxSr2Ca2Cu3O10+& was prepared by Nano
technique and the weight ratios of the materials involved in the
formation of Sn2-xAgxSr2Ca2Cu3O10+& was calculated by taking the
molecular weights of these substances relative to the weight of
the element in both the base and compound Table.

The samples were prepared with a certain substitution compen-
sation rate (x = 0.2, 0.4, 0.6, 0.8) of Ag substitution instead of Sn
were prepared by dissolving 99.9% pure Sn2O3, Ag2O3, Sr(NO3)2,
CaCO3, and Cu(NO3)2 involved in the formation of Sn2-

xAgxSr2Ca2Cu3O10+& were calculated by taking the molecular
weights of these substances relative to the weight of the element
in both the bases.

weights and compound Tables 1–4 when x=(0.2, 0.4, 0.6, 0.8)
2800
W1(Sn2O3) = ((2 – x)/2)[2(118.71) + 3(15.999)] = 285.31 g/mole
W2(Ag2O3) = x/2[2(107.868) + 3(15.999)] = 263.673 g/mole
W3(Sr(NO3)2 = ((2-x)/2)[(87.62) + 2(14.007) + 6(15.999)]

= 211.628 g/mole
W4(CaCO3) = [40.078 + 12.011 + 3(15.999)] = 100.076 g/mole
W5(Cu(NO3)2) = [63.546 + 2(14.007) + 6(15.999)]

= 187.554 g/mole
3. Preparation of samples

The following weights of chemicals were used in the prepara-
tion of table different vehicles. The procedure that was used to pre-
pare the SSCCO (Sn2-xAgxSr2Ca2Cu3O10+&) system.

1. The measuring weight of the required quantities of starting
materials using the sensitive balance with the 4-digit type
(mettle H35AR).

2. Mix the powder together manually using un agate mortar, the
mixture became homogeneous by adding a sufficient amount
of high- purity Propan-2-one CH3COCH3 to form a past, during
the grinding process for about 60 min.

3. Measure the weight of the dried mixture (w1, w2, w3, w4) and
place it in the calcination of the alumina crucible in the oven for
24 h. at 850 �C, then cooled to room temperature at the same
rate. This procedure was used to remove CO2 and NO3 from
the mixture [13,14].

4. Weight of the mixture after calcination (w2) If the difference in
the weight of the sample before and after the calcination pro-
cess is less than the theoretical value of the gases, the calcifica-
tion process should be repeated. Mill calcinations mixture with
fine powder for 30 min an agate mortar.

5. Then, the pellets diameter 13 mm. and thickness (2–3) ‘‘mm”
[15], and under the pressure of 0.5 GPa using a manual hydrau-
lic piston type (SPECAC).

6. Pellets in the alumina melting pot were placed in the an oven at
850 �C for 96 h, after the samples were removed from the fur-
nace and cooled into the air.



Fig. 6. Shows the resistivity as a function of temperature of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.2.

Fig. 7. Shows the resistivity as a function of temperature of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.4.
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Fig. 8. Shows the resistivity as a function of temperature of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.6.

Fig. 9. Shows the resistivity as a function of temperature of Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.8.
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4. Results and discussion

The three-dimensional views give the grain size shown in
Figs. 1–4 and Tables 5–8, average diameter and average roughness
(is different between the highest point and the lowest point on the
film) for Sn2-xAgxSr2Ca2Cu3O10+& and for annealing carried out by
AFM at x = 0.6 ratio of Ag gave the best value of 62.09 nm
(Table 9).

The critical temperature Tc can be found from the curve of resis-
tivity versus temperature as shown in Fig. 5. Tc is the temperature
at which the resistivity drops to 50% of its extrapolated normal
state value at room temperature, or is the temperature at the mid-
point between the resistivity at the onset of the transition (Tc1),
and the zero resistivity point (Tc2) [16,17], as given by the follow-
ing relation:

Tc = ((Tc1 + Tc2) / 2),
Fig. 6 shows the resistivity as a function of temperature of com-

pound Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.2 gives a value of
Tc = 117.5 K. Fig. 7 shows the resistivity as a function of tempera-
ture of compound Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.4 gives a value
of Tc = 137.5 K. Fig. 8 shows the resistivity as a function of temper-
ature of compound Sn2-xAgxSr2Ca2Cu3O10+& for x = 0.6 gives the
best value of Tc = 142.5 K. Fig. 9 shows the resistivity as a function
of the temperature of compound Sn2-xAgxSr2Ca2Cu3O10+&

for x = 0.2 gives a value of Tc = 123 K.

5. Conclusions

We conclude that the best compensation ratio is 0.6, through
which a high critical temperature is obtained at a lower nano
dimension. This indicates that the lower the nano dimension, the
higher the critical temperature increases, which is the primary goal
of obtaining materials with superconductor electrical properties.
High conductivity at high temperatures close to room temperature.
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