EFFECT OF SINTERING TEMPERATURE ON
Tlo,35Cro,15Sr2CaCuzO7.5 SUPERCONDUCTOR SYNTHESIZED
BY CO-PRECIPITATION METHOD.

™,
N

RAFIDAH SENIN

Final Year Report Submitted in
.Partial Fulfillment of the Requirements for the
Bachelor of Science (Hons.) Physics *
In the Faculty of Applied Sciences
Universiti Teknologi MARA

MAY 2009



ACKNOWLEDGEMENTS

Upon completion of this project, I would like to express my gratitude to many peoples
that involved in completely my research. Firstly, I want to thank to Pn Norazila Ibrahim
as my supervisor that always give me information and guide to finish this project.
Secondly, I want to thanks to individuals Masnita bt. Mat Jusoh, Nurul Huda bt. Ahmad,
Muzammir b. Abu Bakar, Norashikin bt. Abdul Rasih and Amir Firdaus which help and
give practical’s guide to me to do this research. Sincerely, I want to thanks to my parents
and all my family that always give me support. Lastly, thank also to my partner that

under same supervisor Jennyvi Jivet and Mohd Nur Ehsan bin Ibrahim which give a
good cooperation during this research. \

Rafidah Senin

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION
1.1 Introduction
. 1.2 Background of research
1.2.1  Superconductor
1.2.2 TypeI and type II superconductor
1.2.3 . BCS theory
1.24  Co-precipitation method N
1.2.5 Thallium-based superconductor
1.3 Problem statement
1.4 Research objectives
1.5 Significance of study

CHAPTER 2 LITERATURE REVIEW

CHAPTER 3 METHODOLOGY
3.1 Preparation of bulk sample
3.1.1 Methodology
3.2 Characterization
3.2.1 Four point probe method ( 7Tc)
3.2.2 Scanning electron microscope (SEM )

CHAPTER 4 RESULTS AND DISCUSSION
4.1 Four point probe method ( Tc) \
4.2 Scanning electron microscope (SEM ) "

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion
5.2 Recommendations

REFERENCES

APPENDICES
CURRICULUM VITAE

v

PAGE
1ii
iv
vi

viii
ix

11
13
16
16
19

20
23

26

27

28
30

. 46



ABSTRACT

EFFECT OF SINTERING TEMPERATURE ON p
Tlo,85Cr0_15 SI‘zCilClle7.5 SUPERCONDUCTOR SYNTHESIZED
BY CO-PRECIPITATION METHOD.

The TlggsCrq15Sr,CaCuy075  superconductor was able synthesized from Ti-free
precursor using co-precipitation method. The metal oxalates powders strontium (Sr),
calcium (Ca) and copper (Cu) were calcined at 850°C for 20 hours after precipitation
method was done. Then, T1,03 and Cr,0O3; were added to precursor to form a sample.
The samples were sintering at 960°C , 980°C and 1000°C for 4 minutés in flowing
oxygen. Next, the sample was characterized to determine the critical temperature and
microstructure of the samples. The zero-resistance temperature, Tc-zero for sample
sintered at 960°C, 980°C and 1000°C for 4 minutes were 88.8K, 90.8K and 92.0K . The
-grain size , grain connectivity and microstructure change with the increasing
temperature. The average grain size at 960°C was 0.55 um , at 980°C was 0.79 pm and
at 1000°C  was 1.55um .Based on this study, it show that when the temperature
increased, the critical temperature (7¢) and the grain size of all samplés also increased -
linearly follow the increased of the sintering temperature. We can conclude that the
sample with higher sintering temperature show better grain connection which leads to
better electrical properties. '
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CHAPTER 1
1.1 INTRODUCTION

. Superconductors, materials that have no resistance to the flow of electricity, E;re one of
. the last great frontiers of scientific discovery. The first study described superconductor
was done by Kemelingh Onnes in 1911, who noted that the resistance of a frozen

'mercury rod abruptly dropped to zero when bq_oled to the boiling poir;t of helium (4.2
Kelvin). A microscopic theory for conventioﬂal superconductivity was proposed in
1957 by Bardeen, Cooper and Schrieffer and is known as BCS ,theory. The theory
followed studies by Cooper of the “Cooper pair” where it was found that under certain
conditions the ground state of energy of a pair of electrons is lower than that\of the two
free electrons. The central result of the BCS theory is this energy gap of ;;)hich the

critical temperature, the thermal properties and the magnetic properties are a

consequence. ( Richarson,KA.1996 ). The theory accounts well for the equilibrium

properties of conventional or low T¢ superconductors and \thus values for Tc, Bc, the
specific heat and the penetration depth can be accurately derived. The recent study of
the system f(;f T1-1212 are YBCO and MgO. The T1-1212 phase showed a low critical
temperature, Tc around 70 K and increased up to 110 K when Cr .was added on the Tl

site ( Imad Hamadneh et al. 2005) . Thallium is a metal obtained as a by-product in the

production of sulfuric acid by roasting of pyrite, and also in the smelting of lead and

-



