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Effects of Calcinations Time on J, of YBa,Cu3;0,.; HTSC with
nano-CaO Addition

Mujaini, M.
Yahya, S.Y.
Hamadneh, I.
Abd. Shukor, R.

ABSTRACT

The effects of calcination time on critical current density, J, of YBa;Cu3;O;.; superconductor
system prepared via co-precipitation method were investigated. In this work, the calcination time
was varied for 12 hours and 24 hours. This work also studies on different amount addition of
nano-CaO with (YBa;Cu3;0;.5), (x= 0.2wt%-1.0wt%). The results shows that (YBa,Cu307.5); (x=
0.5wt%) at 24 hours calcination time exhibit the best performance of J. (~5.5864 Alem?). The
results indicate that an introduction of appropriate amount of nano-CaO at optimum time of
calcination can effectively improve the flux pinning by performing the best value of J. .

Keywords: Calcination, co-precipitation method, critical, current density, J,., flux pinning,
YBa,Cu3;0;.5 Nano-CaO

Introduction

Calcination is a pre-heated treatment processing technique used in the production of density-
controlled material from ceramic powder under thermal energy. Based on previous studies
calcinations treatment involved microstructure grain size, shape, size and agglomeration. Previous
studies have examined the effects of calcinations process and temperature treatment. In this report
we present a study of the effect of different pre-heated or calcinations time of YBa,Cu;07.,

Experimental Method

The precursor powder were prepared via co-precipitation method by mixing Y(OOCCHs); Ba
(OOCCHj;),, Cu(OOCCHs;), and dissolve it in acetic acid (Solution A). Meanwhile, a mixture of
distilled water and isopropanol was dissolved in the oxalic acid (Solution B). Then Solution B is
slowly poured into Solution A. The precipitation solution then undergoes filtration and left over
night for drying process. After thorough precipitation, the mixture was preheated or calcinated for
12 hours and 24 hours at 900 °C. Calcined powder (YBa,Cu;0;;5) (nano-CaO), with x = 0.2
wt%,0.5 wt%, 0.7wt%, 1.0wt% were grinded and then added to YBa,Cu;0;; precipitate and
nano-CaO powder with diameter 50nm according to the appropriate ratio. The preheated powder
with appropriate amount of addition were made into pellet then sintered at 920 °C for 24 hours.
Finally it was cooled down to room temperature.

We measure the weight percentage (wt. %) dependence of critical temperature 7, of samples.
The measurement of J. was obtained at 77 K. The phase formation and morphology
microstructure of samples was examined by X-ray diffraction (XRD), scanning electron
microscopy (SEM) and EDX.

Results and Discussion

Figure 1, the 7, dependencies on various wt% addition of nano-CaO are shown for both different
pre-heated treatment. For both cases, 12 hours and 24 hours calcinations treatment we can observe
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that the 7. decreasing as the amount of nano-CaO is increased.
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Figure 1: Graph of 7, Dependencies on Various wt. % Addition of nano-CaO

In Figure 2(a) and 3(a), it was found by SEM that, the co-precipitation method produce
homogeneous product of YBa,Cu;0,.5. Figure 2(b) and 3(b) shows that the nano-CaO addition
disperses homogeneously in the superconductor matrix. In Figure 2(b), we can observe many
pores appear in the SEM. This contributes to the lower performances of J, for the appropriate
amount of nano-CaO. In Figure 4, EDX images also shows that nano-CaO inlay in the matrix of
YBCO superconductor. It is believed that optimum calcinations time with addition nano particle
in YBCO superconductor acts as a flux pinning in the sample.

(a) (b)
Figure 2. SEM micrographs for the sample calcinations at 12 hours containing nano-CaO; (a) Owt.
%, (b) 0.5 wt. %

(a) (b)
Figure 3. SEM Micrographs for the Sample Calcinations at 24 hours Containing nano-CaO; (a)
Owt. %, (b) 0.5 wt. %
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Figure 4: Nano-CaO Distribution under EDX

We analysed the J. performance for both cases of bulk sample of (YBa,Cu;075) (nano-CaO),
(x =0.2 wt. %,0.5 wt. %, 0.7wt. %, 1.0wt. %) at 77 K, as shown in Figure 5. This graph shows
that calcinations at 24 hours with 0.5 wt. % addition give the best performance of J; equal to
6.1728 A/cm?. According to this fact we can infer that optimum time of calcination helps in the
growth of microstructure and addition nano-CaO at appropriate amount will enhance the
performance of J..

J (ajem’y)

Figure 5: Graph of J; (A/cm?) Dependencies on the Various wt. % Addition of Nano-CaO

Conclusion

Addition (nano-CaO), with x = 0.5 wt%) and 24 hours calcination time performs the highest
value of J; observed at 77 K. Increasing the amount nano-CaO results in lowering the J,. It is
believed calcinations at 24 hours with nano-CaO in appropriate addition amount play a dominant
role in enhancing the J; in the material. The EDX images illustrate the morphology of the fine
YBCO product and homogeneous

disperse of nano-CaO in the sample.
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