
・

『一0

・
一
 

 

MにROSTRUCTURA[, ELECTRにAL AND MAGNETに 
PROPERTIES AND MOSSBAUER STUDIES OF 

LITHIUM SUBSTITUTED Ni-Zn HOT PRESSED FERRITES 

by 

RESHMI MITRA 

THESIS SUBMITTED TO 

ノND/AN INSTITUTE OF TECHNOLOGY, DELHノ 
FOR THE AWARD OF THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

DEPARTMENT OF PHYSICS 
INDIAN INSTITUTE 〇F TECHN〇L〇GY,DELH: 

IN DIA 

January, 1990 



DEDICATED TO 

MY PARENTS 



I 
曹 ー一ーー一ー一ー一＿ 

1.1. T 
工IB 

スcc- 
衿ッ／.79ユ 

叫ー 

フつザ 

5るアに
2 ユー 

M)丁一
M 

男一 



This 

、Microstructural 

to 	certify 

Electrical 

the thesis entitled 

Magnetic Properties and 

that 

and 

・
lS

 

CERTI FICATE 

M6ssbauer Studies of Lithium Substituted Ni一Zn Hot Pressed 

Ferrites being submitted V
J 

b
 Miss Reshmi Mitra to the 

Department of Physics Indian Institute of Technology 

Delhi 	for the award of the degree of Doctor of Philosophy 

is a record of bonafide research work carried out by her. 

She has worked under our supervision and guidance and has 

fulfilled the requirement for the submission of this thesis 

which in our opinion has reached the requisite standard. 

The results of this work have not been submitted n 
・
1
 

part or full, to any other university or institute for the 

award of any degree or diploma. 

Prof. R.E:. Puri, 
Department of Physics 
I.I.T. Delhi, 
New Delhi-110 016, 
INDIA. 

Prof. R.G. Mendiratta 
Head, Department of Physics 
I . I . T 

	
Delhi, 

New Delhi一110 016 
INDIA. 



ACKNOWLEDGEMENTS 

I express my sincere gratitude to Prof. R.K. Puri and 

Pr o f. R.G. Mendiratta for their immense interest invaluable 

guidance 	and constant encouragement throughout the tenure 

of this work. I am highly grateful to Dr. Pran Kishan of 

Solid State Physics 	La b o r a to r y New Delhi for providing 

some of the experimental facilities. I acknowledge the 

financial support given V
J 

b
 the Department of Science and 

Technology New Delhi for undertaking this work. 

It is a pleasure to acknowledge Dr.(Mrs.) Vijayalakshmi 

E. Sat yen and Vijay Kumar Babbar for their help at various 

stages of this present wo r k. 	I am al so thankful to 

Dr . T.K. Ba n sal and all my colleagues including A tma r am 

Lak s hma n and v.D.Mishra. Thanks are due to my friends 

especially A. Jyothi Nandini Kumar C.P. Shobhanath 

Shalini, Dr . Rekha 	Preeti 	and Rat na. Finally, I am 

grateful to my parents for their constant inspiration and 

moral support. 

(RESHMI MITRA) 

(i) 



ACKNOWLEDGEMENTS 

CHAPTER I INTRODUCTION AND AIM 

i.i 	Introduction 

i.2 	Structure of Ferrites 

i.3 	Effect of Additives 

I.4 	Normal and Hot Pressed Ferrites 

i.5 	Aim of the Present Work 

Page 

(i) 

i 

2 

5 

6 

7 

REFERENCES 12 

CHAPTER II 	THEORETICAL BACKGROUND 

2.i 	Introduction 	 15 

2.2 	Theory of Hot Pressing 	 15 

2.2.i 	Hot Pressed Sintering Process 	15 

2.2.2 	Parameters Affecting Sintering 	i7 

2.3 	Electrical Properties 	 20 

2.3.i 	D,C.Resistivity 	 20 

2.3.2 	Dielectric Constant and Loss Factor 	21 

2.4 	Magnetic Properties 	 25 

2.4.i 	Saturation Magnetization 	 25 

2.4.2 	Curie Temperature 	 28 

2.4.3 	Magnetocrystalline Anisotropy 	29 

2.4.4 	Initial Permeability 	 30 

(a)Dependence on Composition 	 30 

(b)Frequency Variation 	 33 



5
 一

D 
3
 3

  
8
  

11  5
  6

  
0
 

3
  4

 
4
  4

 
5
  

8
  
8
 0
 0

  

っJ  3
  U

J  
S

  

一

b
  
8
  8

  9
  
0
 0 

5

一
 

 
5
  6

 
6
  
6
  
6
  
6
  
6
  6

  6
  
6
  6

  7
 
7
  

つ
ー
 

	

っL 
7
  1

1
  

	

2.4.5 	Hysteresis Loops 

2.5 溺ssbauer Studies 

	

2.5.i 	Isomer Shift 

	

2.5.2 	Quadrupole Splitting 

	

2.5.3 	Magnetic Hyperfine Interaction 

	

2.5.4 	Line Shape and Width 

	

2.5.5 	Relaxation Phenomenon 

REFERENCES 

CHAPTER III EXPERIMENTAL DETAILS 

3.i Introduction 

3.2 Methodology of Sample Preparation 

	

3.2.i 	Normal Ceramic Method 

	

3.2.2 	Hot Pressing Technique 

3.3 Microstructural Properties 

	

3.3.i 	X-ray Diffraction Analysis 

	

3.2.2 	Density and Porosity Measurements 

	

3.3.3 	Scanning Elec七ron Micrographs 

	

3.3.4 	Hardness 

3.4 Electrical Properties 

	

3.4.i 	D.C. Resistivity 

	

3.4.2 	Dielectric Constant and Loss Factor 

3.5 Magnetic Properties 

	

3.5.i 	Saturation Magnetization 

	

3.5.2 	Curie Temperature 

3.5.3. 	Initial Permeability 



3.5.4 	Hysteresis Loops 

3、6 MSssbauer Studies 

REFERENCES 

CHAPTER IV MICROSTRUCTURAL PROPERTIES 

4.i Introduction 

4.2 X-ray Diffraction 

4.2.i 	Lattice Constant 

4,2.2 	X-ray Density 

4.3 Experimental Density and Porosity 

4.4 Scanning Electron Micrographs 

4.5 Hardness 

REFERENCES 

CHAPTER V ELEcTRICAL AND MAGNETIC PROPERTIES 

5.i Introduction 

s.2 Electrical Properties 

5.2.:i. 	D.C. Resistivity 

5.2.2 	Dielectric Constant 

5.2.3 	Loss Factor 

5.3 Magnetic Properties 

5.3.i 	Saturation Magnetization 

5.3.2 	Curie Temperature 

5.3.3 	Initial Permeability 

(a) Dependence on Composition 

(b) Frequency Variation 

3 

 4 8 

 

「1 
 

っ1 

 7 

9 

 9 
 
1
→ 
3 

 5 

 5 

 8 

 9 
 

7 7 

 8 8 

 8 8 8 

 8 
 

0 0 

 0 

 6 

9 9 

 9 

 9 
 

112 

114 

114 

i 20 

i 24 

124 

i 29 



5.3.4 
	

Hysteresis Loops 	 i 35 

REFERENCES 

CHA円IER VI MOSSBAUER STUDIES 

6.i Introduction 

6.2 Results 

6.3 Discussion 

141 

i 44 

i 44 

i 49 

	

6.3. 	Isomer Shift 	 I 49 

	

6.3.2 
	

Quadrupole splitting 	 151 

	

6.3.3 
	

Magnetic Hyperfine Fields 	 153 
and Occupancy Ratios 

REFERENCES 
	 162 

CHAPTER VII CONCLUSIONS AND SUGGESTIONS 

7.1 Conclusions 	 164 

7.2 Suggestions for Further Work 	 170 

LIST OF PUBLICATIONS 
	 173 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

