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PREFACE  

Investigations of electret effect opens a new 

way of stuc ring the mechanism of polarisation and absorp-

tion of charges in amorphous and crystalline dielectrics. 

Practical applications of electrets depend upon their 

surface charge characteristics. Different type of studies 

on the properties of electrets have been made by many workers 

in this field. But so far no satisfactory explanation has 

been given to explain the complete mechanism of electret. 

This may be due to the lack of detailed and systematic 

investigations of various properties of electrets. The 

properties of electrets are mostly_ depending upon the material 

used for the preparation and also upon the polarising conditions 

under which they are fabricated. 

This thesis comprises of five chapters, describes 

the electret effect in polyvinyl chloride, SB , SR'O  (PVC 

made with different compositions), polyvinyl acetate (BDH) 

and boswellia glabra (plant product). The chemical and 

physical properties of boswellia glabra are not known completely. 

The first chapter contains the brief survey of earlier work 

and also a review of various explanations suggested for this 

effect. In the second chapter, a critical review of the tech- 

niques for the fabrication and also the details of surface 

charge measurement of the electret are given. Details of a 
new method for fabrication of electrets developed by the author, 



which is simple, quick and very convenient for plastic 

materials has also given in this chapter. This chapter 

also includes measurement techniques for the surface.  charge, 
dielectric constant and dielectric loss of electrets, 

Chapter III :. is divided into six sections. First 

section deals with the study of surface charge characteri-

stics at different polazising fields. The effect of polarl- ,  

sing temperature on the behaviour of electrets is given in 

the second section. A damaging treatment of electrets was 

also studied and presented in this section. The third 

section contains the study of contact electrification at 

different temperatures and also with different electrode 

materials (Al, Cu, steel, molybdenum and tantalum). The 

studies of change in dielectric constant and dielectric lose 

of electrets of these materials, are given in section, four 

of this chapter. Surface charges  dielectric constants  di-
electric loss and contact electrification studies in boawellia 

glabra are presented in section five of this chapter. Sixth 

section contains the details of the variation of dielectric 

constant and dielectric loss and also X-ray studies in 

bo swellia glabra and mixture of carnauba wax and bo swellli a 

glabra electrets, 

Chapter IV deals with the photoelectret studies 

in boswellia glabra. For the polarisation and measurement 
of the sample, an instrument was designed and developed by 

the author, in which heat, light and field can be applied on 



the sample simultaneously. in this, the sample can be 
kept under the desiccated condition during fabrication 

and measurements. 

Chapter V deals with the discussion and conclusion 
of the 'iole work. The references are listed at the end 

of the thesis. 

Part of the work, presented in the thesis has 

resulted in the following publications, 

1. Characteristics of Plastic Elee'trets, V.K. Jain and 
P.K.C. Pillai, Phys. Stat. Sol,, 28, +#5'  (1968) . 

2. Effect of Polail sing Temperature on the Charatiteri. 
sties of SR, r, 	(PVC) Blectrets, P. K. C.Pillai, 
V.K. Jain axL G.K. Vii, Elect, Chem. Soc. (USA), 
b, 837 (1969).. 

3. Investigations of Bo swellia Glab ra Electret P. K, C. Pillai 
and V.K. Jain, .J . Appl. Phy`s. , 4Q, 3'487 (1969) . 

4. Temperature Dependence of PVC and Polyvinyl Acetate 
The smoeiectreta, ' P. K. C. Pillai and V.K. Jain, 
J.. Ph,Ys. Di Appl. Phys.,  ,1, 1-10 ( 19 jo). 

. Review of the Various Techniques Used for the Measure- 
ment of Surface Charge and Discharge Current of 
Blectret, P.K.C. Pillai and V.Y. Jam, Accepted 
for publication in J. Sot. Ind. Res. 

6. Investigations . of the Variations of Dielectric Constant 
and Surface Charge of Polyvinyl Chloride E.eetrets. 
with Time, P.K.C. Pillai V'. K. Jain and Meenakshi. 
Kamdar, Accepted for Publication in J. Elect. Chem. 
Soc. (USA) . 

7. Investigations of Electret Effect in Plastic Materials, 
P.K.C. Pillai and V.K. Jain, Presented in a Symposium 
of iIB (1968). 

8. Investigation of Photoeleotret Effect in Bosueflia Glabra, 
P.K.C. Pillai, V.K. Jain and K.C. Balakrishnan'  
Communicated to .7. Appl. Phys. (USA). 



GENERAL INDEX 

Chapter 	 Page 

Introduction and Brief Sux ey of 	.. 	1 
Earlier Work 

	

II 	Experimental Techniques for the 
Fabrication and Measurement of 
Electrets 	 .. 	31 

	

III 	Studies of Electrets  

	

IV 	Investigations of the Photoelectret 
Effect in Boswefia Glabra  

	

V 	Results and Discussion 	 .. 	171+ 



SYMBOLS USED 

VC 	Polyvinyl Chlo i de 

SR 	SR, 0  (PVC) 

VA 	Polyvinyl Acetate 

BG 	Boswellia Glabra 

A 	Anode 

Cathode 



ANTS 

CHAPTER I 

INTmWcON AND BRIEF SURVEY OF EARLIER _GABK 

Page 

1.1 Introduction .. 1 
1.2 Electret Effect in Solid State 

Physics .. 5 
1.3 Analogy Between Electret and 

Magnet .. 8 

1.4 Discussion of Different Parameters 
Affecting the Electret .. 9 

1.5 Theories of Electret .. 12 
1.6 Contact Electrification .. 26 

1.7 Change of Dielectric Constant and 
Dielectric Loss with Time of an 
Electret .. 27 

1.8 Theories of Photoelectret Effect .. 28 
1.9 Importance of Research Work in 

this Field .. 29 


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

