
SYNTHESIS AND ELERTRICAL 
TRANSPORT PROPERTY OF (Lao.?* Yx) 

Ca03 MnQ3 CERAMICS 

NUR FITRI BINTIJULIRIN 

Final Year Project Submitted in 
Partial Fulfillment of the Requirements for th~ 
Degree of Bachelor of Science (Hons.) Physics 

in the Faculty ofApplied Science 
Universiti Teknologi MARA 

MAY 2011 



ACKNOWLEDGEMENTS 

Alhamdullilah, with high gratitude to Allah S.W.T who gave me the ideas and 

physical strength in preparing and completing this final year project proposal. I wish 

to express my gratitude to the persons all parties who offered their invaluable ideas 

and supports in carrying out this final year project proposal. 

First of all, I would like to express my gratitude to my supervisor, Pn. Zakiah 

Mohamed for her supervision, advices, guidance, encouragement and charitable 

materials needed in this final year project proposal. 

My special appreciation also goes to all those who are agreed to cooperate during 

shared with me their knowledge, view and experience. I also grateful to my beloved 

friends, Siti Munirah Bte Mohd. Razak and Narjidiah for their cooperation, suggestion 

and critics in completing my final year project proposal. 

Finally, I would like to express my appreciation to my beloved parents and family for 
v. 

their internal support, motivation, inspiration, advices and love during completing this 

final year project proposals. Without their full support, I would not have been able to 

complete this final year project proposal. 

i 



TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENTS i 

TABLE OF CONTENTS ii 

LIST OF FIGURE iv 

LIST OF TABLES ix 

LIST OF ABBREVIATIONS x 

ABSTRACT xi 

ABSTRAK xii 

CHAPTER 

INTRODUCTION 1 

1.1 Problem statement 4 

1.2 Objective of study 5 

1.3 Significant of study 6 

LITERATURE REVIEW 7 

2.1 Background 7 

2.2 The History of Colossal magnetoresistance 13 

2.3 The Theory of Colossal magnetoresistance 15 

2.4 Metal-Insulator Transition Temperature, TMI 16 



5. DISCUSSION 48 

6. CONCLUSION 55 

REFERENCES 57 

APPENDIX 60 

BIBLIOGRAPHY 61 

IV 



ABSTRACT 

SYNTHESIS AND ELECRTRICAL TRANSPORT PROPERTY OF 

(La0.7.xYx) Ca<uMn03 CERAMICS 

This report about the Colossal magnetoresistance ceramics with the nominal 
composition of (Lao.7-xYx) CaojMn03 were synthesis and their electrical transport 
property with the sample concentration of x=0.00, 0.05, 0.015 and 0.20. The samples 
were synthesized by solid-state reaction method. The scanning electron microscope, 
SEM used to scan the surface morphology and X-ray diffraction pattern, XRD discuss 
to find the phase of the sample. As formed and heat treated the sample are crystalline, 
and showing cubic symmetry. However, as formed cubic (Lao.7-xYx) CaojMn03 on 
calcinations at 900°C for 12 hour, the sample transform to the orthorhombic crystal 
structure. The micro structure and morphology of the compounds represents the 
particles are nearly spherical and dumbbell in shape. The resistance measured by 
using a conventional four-probe method and exhibits only one peak of metal-insulator 
transition temperature, TMi. The characteristic of the samples of the metal-insulator 
transition temperature, TMi is nearly same with the single crystalline of its parent Lai_x 

Ca* Mn03. The metal-insulator transition temperature, TMi are found lie in the range 
of 170K to 190K. The magnitude of the resistivity at metal-insulator transition 
temperature, TMI increase linearly depends on increase of the Yttrium doped in the 
sample. The resistivity p(T) of the samples in the doped of highest concentration of 
the Yttrium make a slightly different result, which the resistivity decreasing and 
almost 50 percent. 
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