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ABSTRACT

Since mid seventies  polyblends have become a p a r t  . 

of the macromolecular science and they have gained commercial 

and technologica l  importance, because blending allows one 

t o  c rea te  a new m a te r ia l  with usefu l  p ro p e r t i e s  through 

simple physical  process r a th e r  than expensive chemical means.

The understanding of e l e c t r i c a l  and d i e l e c t r i c  

behaviour of polyblends w i l l  be use fu l  not only in  ge t t ing  a 

c l e a r  p ic tu re  of the molecular motion but also in  se lec t in g  

them fo r  the app l ica t ions  in f i e l d s  such as e l e c t r e t s  and 

electrophotography e t c . , .  However repo r ts  on the e l e c t r i c a l  

p r o p e r t i e s  of polyblends are very few. The p re se n t  th e s i s  

r e p o r t s  the s tud ies  ca rr ied  out to  understand s t r u c t u r a l  

and e l e c t r i c a l  p ro p e r t i e s  of Poly(Methyl Methacrylate) (PMMA) 

and Poly(Vinyl Acetate) PVAc Polyblends.

The work i s  presented in seven Chapters. In the 

f i r s t  Chapter a b r i e f  survey of e l e c t r e t  and t h e i r  ap p l i ­

c a t io n s  are given as the polyblends are used f o r  the pre­

p a ra t io n  and c h a ra c te r i z a t io n  of e l e c t r e t s .  The availab le  

l i t e r a t u r e  on polymers, polyblends and the response of 

polymeric m a te r ia ls  to  e l e c t r i c  f i e l d  have also been reviewed 

in  t h i s  Chapter. .

The second Chapter gives the d e t a i l s  of the m a te r ia ls  

s tu d ie d  as well  as the  methods of sample p rep a ra t io n ,  along 

w ith  the experimental techniques used. Some s t r u c t u r a l



p r o p e r t i e s  of the polyblends are also discussed in th i s  

Chapter .

The e l e c t r i c a l  conductiv i ty  s tud ies  on the polyblends 

of PMMA and PVAc are discussed in Chapter 3, I-V c h a ra c te r i s ­

t i c s  of the polyblends suggests t h a t  the dominant charge 

c a r r i e r  generation mechanism i s  Schottky-Richardson. The 

e l e c t r i c a l  conductiv i ty  increases  and the ac t iv a t io n  energy 

re sp o n s ib le  f o r  conduction decreases as the PMMA content 

in  the polyblend is  decreased.

D ie le c t r i c  d ispe rs ion  phenomena in th ese  polyblends 

have been studied by measuring the d i e l e c t r i c  parameters-  

d i e l e c t r i c  constant and loss f a c t o r  as a funct ion  of tempera­

t u r e  a t  d i f f e r e n t  f requencies ,  using d i e l e c t r i c  a .c .  bridge 

measurements. The r e s u l t s  of t h i s  study show t h a t  dipoles 

are becoming more and more cons tra ined  on blending these two 

polymers (Chapter 4 ) .

The d i e l e c t r i c  r e laxa t ion  phenomena and the mechanism 

involved  in the e l e c t r e t  formation in these polyblends have 

been s tud ied  by using Thermally Stimulated Discharge Currents 

(TSDC) technique .  The r e s u l t s  of t h i s  study are discussed in 

Chapter  5. The influence of p o la r iz a t i o n  temperature,  Tp and 

f i e l d  on the TSDC spec tra  of the polyblends suggests tha t  

the  observed p o la r iz a t i o n  is  due to  the o r i e n ta t io n  of induced 

d ip o le s  r e s u l t in g  from the deep t rapp ing  of charge ca r r ie rs  

d u r ing  p o la r i z a t i o n .  The d i e l e c t r i c  r e laxa t ion  parameters are 

a lso  reported  in  t h i s  Chapter. The observed r e s u l t s  are in



(iii)

agreement with th a t  of d i e l e c t r i c  a . c .  bridge measurements 

and e l e c t r i c a l  conduc t iv i ty  s tu d i e s .

The e lec t rophotographic  c h a r a c t e r i s t i c s  of Copper- 

phthalocyanine (CuPh):Poly (Methyl Methacrylate)  (PMMA) and 

CuPh: Polyblend have been studied  and the r e s u l t s  are given 

in  the s ix th  Chapter.  I t  has been found t h a t  the  polyblend 

i s  a b e t t e r  b inder  than PMMA alone.

In the  l a s t  Chapter the summary of the conclusions 

drawn on the b as is  of the  above mentioned s tu d ie s  are given.
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