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ABSTRACT

One of the most important requirements in the field of
Superconductivity is to develop the ceramic supercon-
ductors for the application in storage; transmission
distribution of electrical energy. The electro-deposition
technique is noval technique for the deposition of
relevant metallic cations from the deposition solution. To
overcome high temperature requirement electro-
deposition technique is used at room temperature. The
HTSc films are oxygen sensitive. The alloyed films were
characterized by XRD and Scanning Electron Microscopy
(SEM).X-ray was used as a main tool for identification of
phases. XRD is done by microcomputer-controlled
Phillips PW-3710 diffractometer with CuKa radiations
The oxidized films were tested for electrical property by
using Four Probe method. The SEM micrograph of TI-Ba-
Ca-Cu alloyed films electrochemicaly oxidized for 28
min. These films were found to be uniform very dence
and pore free. The magnification above 10000x was
found to form blured image may be due to crystallite
size.By using Cyclic Voltametry we investigate reactivity
of chemical species is recorded. The EDAX pattern of TI-
2223 film deposited on silver substrate were studied. The
pattern shows the Ti-Ba-Ca-Cu alloy deposited is in

2:2:2:3 ratios.

Key words: electrodeposition, phases, Phillips PW-3710,
Voltametry
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INTRODUCTION

In 1911 the Dutch scientist Heike Kammerlingh Onns
at University of Leiden has observed the remarkable
disappearance of all electric resistance in the mercury.
He gave the name to the phenomenon of vanishing
electric  resistance at low temperature as
superconductivity [1]. The temperature at which the
resistance disappears is known as critical temperature
Tc.  Right

phenomenological and

since Onnes discovery different

therotical concepts were
developed to understand the mechanism behind the
superconductivity and various attempts were made to
rise  superconducting  transition temperature.
However, the highest Tc remain at 23.2K for thin film
of Nb3Gediscovered in 1973 [2]. All the
superconductors with a Tc above the liquid Nitrogen
boiling point of 77K are cuprates.The Tc has risen
rapidly to the current record of 133K in Hg-1223

systems at ambient pressure.

To synthesize Ag/ Ti-2223 hetrostructures by electro-
crystallisation technique. To optimize the preparative
parameters to obtain the stoichiometric Ti-Ba-Ca-Cu
alloy by electro-crystallization method. To vary the
thickness of film by varying the no. of cycles. To study
the low temperature resistivity measurements.

METHODOLOGY

The electro-deposition technique is noval technique
for the deposition of relevant metallic cations from
deposition solution. All the techniques requires high
temperature but the electrodeposition techniqueis
carried out at room temperature. This method is easy
and inexpensive [3]. It has fast deposition rate.lt is
isothermal process mainly controlled by electrical
parameters such as deposition potential and current
density which are easily adjusted. To monitor the film
thickness morphology this method operates at low
temperature. The electro-deposition system contains
electrochemical cell and energizing unit. The
bath,
electrode.

electrochemical cell contains electrolytic

substrate, working electrods, counter
Electrolyte is an ionically conductive solution used as

a medium in electrochemical measurement and
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conductive of an electrolytic bath. Water works as a
Substrate should be stable in the
electrolytic bath. Surface of substrate should be

best solvent.

smooth. The substrate has good mechanical strength.
Counter electrode serves as a source or sink for
electron to enable current to measurement [4]. The
negative terminal of D.C. sources is connected to
cathode and positive terminal is connected to anode.
When both the electrodes are immersed in the plating
bath and potential is applied between two electrodes
then the metal ions flow towards the anode. Electrons
flow from anode to battery and leave positively
charged metal ion which gets dissolved in the
deposition bath [5]. The electrons arriving at negative
electrode from the battery neutralize positive charge
and convert them to metal atoms. These atoms are
adhesive to cathode and removed from solution. Thus,
electrical energy supplied by battery to cause chemical
change in the deposition bath. The net result is that a
metal is deposited on cathode from solution of metal

ion.
Computer and Printer
Perkin-Elmer
VersaStat-II
L LI +—— Electrochemical cell
C - Counter Electrode
W- Working Electrode
Y R - Reference Electrode
Fig.1 Electro-deposition set up
RESULT AND CONCLUSION

There are variety of superconducting phases of Ti-Ba-
Ca-Co 2201,2212,2223,2234, 1212,
1223,1234 with there different Tc values ranging from
90K to 125K.[6] The highest Tc of 125K is observed in

system like
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Ti-2223 phase with tetragonal structure having its
lattice constant a=3.85 A%and c=35.71A%. The synthesis
of this high Tc phase material in the form of thin film
has been studied [7]. The cyclic voltamogram for these
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different substrates are shown from fig.2a-d. The film
deposited by electrochemical technique has been
characterized by XRD.The typical XRD pattern of TI-
2223 deposited on Ag are shown in fig.3 [8,9].

vonesi

T
I

120w |

7T — 1. L ! - —— L I
0.7% ©.250 -0.250 -9.750 -1.780 -1.780 -2.250 -2.7E@ -D.2680 -3.78Q

F oo
T
|

oo - /
78.00 :

16.00 | '/
|

|
4.Eﬁj : /‘/}\f-"

/ /
0.00 — ———t 7
4 ——
s —
|
. 0 - I | i [ 3 AP, =—
9.759 @754  -0.2%5@ -0.788 -1.250 -1.7%2 2,280 -2.758 -3.28@ 3.7

Fig. 2 Cyclic Voltmetry of electrochemical cell consist of TL-2223 compositional electrolytic bath with different
substrates (a) Silver (b) Stainless steel (c) Copper (d) aluminium
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Fig. 3. XRD of the Electochemically oxidized Tl-Ba-Ca-Cu alloyed Films

Int. Res. |. of Science & Engineering, Special Issue A1, December, 2017



182 |

International Conference on “Applied Nanotechnology and Nanoscience” (ICANN 2017)

Fig. 4 SEM Image of 28 min. electochemically oxidized

Tl-Ba-Ca-Cu alloyed Films
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Fig. 6: Low temperature Resistivity measurments

The XRD pattern of Ag/TI-2223 shows the presence of
polycrystalline singal phase TI-2223. The planes (008)
(107)(109)(114)(0014)(213)(219) in XRD
pattern confirms the formation of TI-2223 plase
sample [10]. The SEM micrographs of the TI-Ba-Ca-
Cu alloyed film electrochemically oxidized for 28 min.

observed

is shown in fig.4 [11]. These films were found to be
uniform very dense and pore free. The EDAX pattern
of TI-2223 film deposited on Ag substrate and
electrochemically oxidized to the optimized time
period of 28 min. The pattern shows the TI-Ba-Ca-Cu
alloy deposited is in 2:2:2:3 ratio. shown above fig.5.
For measurement of Tc standard Four-probe method
is used. By using silver plate the best contact were
made. The zero resistivity state is obtained at 112K
shown in fig.6 [12, 13].
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Fig. 5: EDAX for TI 2223
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