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ABSTRACT

THE EFFECT OF FERRUM DOPING ON SUPERCONDUCTING

PROPERTIES OF THE POROUS Bi1.6Pbo.4Sr2Ca2Cu2.7Feo.30/i

SYSTEM

In this study, the effect of ferrum doping in Bil.6Pbo.4Sr2Ca2Cu2.7Feo.308 does
not show any superconducting behaviour. The sample was prepared by solid state
reaction method. The sample was characterised by using four-point probe and x­
ray powder diffraction (XRD). From the graph of normalised resistance versus
temperature, it shows that the sample exhibit a semiconducting behaviour. Thus,
the critical temperature, Tc of sample could not be determined. The critical current
density, Jc of the sample cannot be determined as well. The XRD pattern shows
the combination of 2212 and 2223 phases. It was observed that the structural
change by Fe doping is responsible for the decreased in critical temperature.

ix



TABLE OF CONTENTS

Page
ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS IV

LIST OF TABLES V

LIST OF FIGURES VI

LIST OF ABBREVIATIONS vii
ABSTRACT Vlll

ABSTRAK IX

CHAPTER 1 INTRODUCTION
1.1 Background and problem statement 1
1.2 Significance of study 5
1.3 Objectives of study 6

CHAPTER 2 LITERATURE REVIEW
2.1 Superconductor 7

2.1.1 Application ofsuperconductor 7
2.2 BSCCO 8

2.2.1 BSCCO 2223/Bi-2223 9
2.3 Critical current density 9
2.4 Doping 10
2.5 Significance of ferrum addition 11
2.6 Porous 12

CHAPTER 3 METHODOLOGY
3.1 Materials 13
3.2 Apparatus and instruments 13
3.3 Preparation for standard BSCCO bulk 14
3.4 Preparation of 20 g for Bi1.6Pbo.4Sr2Ca2Cu2.7Feo.301) phase 17
3.5 Characterization method 19

3.5.1 Four point probe technique 19
3.5.1.1 Measuring Tc using four-point probe 19

3.5.2 X-ray diffraction powder (XRD) 20

iv



CHAPTER 4 RESULTS AND DISCUSSIONS 21
4.1 Critical Temperature (Tc) and Critical Current Density (Jc) 22
4.2 X-ray powder diffraction (XRD) analysis 25

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS 28
5.1 Conclusion 28
5.2 Recommendations 28
CITED REFERENCES 29
APPENDICES 31
CURRICULUM VITAE 32

v

r



LIST OF TABLES

Table Caption Page

4.1 Critical temperature (Te) and critical current density (Je), 24
volume fraction, lattice parameter a, b, and c, volume and
orthorhombicity for the samples

vi


