
CHAPTER I 
INTRODUCTION

P r e s e n t ly ,  th e  c o n d u c t iv e  p o ly m e r s  h a v e  r e c e iv e d  a t t e n t io n s  d u e  t o  th e ir  

u n iq u e  c h a r a c t e r i s t ic s  b e t w e e n  m e t a l s  a n d  s e m ic o n d u c t o r s ;  e l e c t r i c ,  e l e c t r o n ic ,  
m a g n e t i c ,  o p t i c a l  a n d  m e c h a n ic a l  p r o p e r t ie s .  T h e s e  p o l y m e r s  h a v e  c o n j u g a t e d  d o u b le  

b o n d s  a lo n g  t h e  b a c k b o n e s .  E a c h  b o n d  c o n t a in s  a  s t r o n g  s ig m a  ( o )  b o n d  a n d  a  

w e a k e r  p i  (7r) b o n d ,  s o  t h e  c o n j u g a t io n  c a n  o c c u r  a lo n g  th e  p o ly m e r  b a c k b o n e .  H e n c e  

th e  c o n d u c t iv e  p o ly m e r s  p o s s e s s  g o o d  e l e c t r i c a l  c o n d u c t iv i t y  p r o p e r t ie s .
H o w e v e r ,  th e  e l e c t r i c a l  c o n d u c t iv i t y  o f  p u r e  c o n d u c t iv e  p o ly m e r s  i s  ra th er  

l o w ,  th u s  a  d o p in g  p r o c e s s  i s  n e c e s s a r y  t o  a c h i e v e  a  h ig h e r  c o n d u c t iv i t y  (K u m a r , D . ,  
a n d  S h a r m a , A .C . ,  1 9 9 8 ) .  T h e  a p p l i c a t io n s  o f  c o n d u c t iv e  p o ly m e r s  a re  o r g a n ic  l ig h t -  

e m i t t in g  d i o d e s ,  s u p e r  c a p a c i t o r s ,  b i o s e n s o r s ,  o r g a n ic  s o la r  c e l l s ,  a c tu a t o r s ,  f l e x ib l e  

tr a n sp a r e n t  d i s p l a y s ,  e le c t r o c h r o m is m , e le c t r o m a g n e t ic  s h i e l d i n g ,  a n d  p o s s i b l y  

r e p la c e m e n t  f o r  th e  p o p u la r  tr a n sp a r e n t  c o n d u c t o r  in d iu m  t in  o x id e .
The most interesting conductive polymers belong to the chromogenic 

polymers which can change colors when they are stimulated by heat, biochemical 

reaction, electric field, ultraviolet ( U V )  light, pressure, ion concentration, and 

magnetic field. A n  electrochromic polymer is one type of the chromogenic polymers 

which can change their colors under applied electric field. This polymer is the most 

suitable for the chromogenic technology for energy control and saving in buildings. 

The mechanism occurs via the oxidation-reduction reaction. It results from the 

energy difference between the 71-bonding orbital (conduction band) and the 71*- 

antibonding orbital (valence band) that lies within the visible region. Upon oxidation, 

the intensity of the 7i-to-7i* transition decreases, and the two row energy transitions 

emerge to produce a second color (Sotzing, G .,  et a l ,  ( 1 9 9 7 ) .  These materials are 

widely used in displays, automotive industry, smart windows, and architecture.

In  t h is  w o r k ,  P D M A  w a s  s y n t h e s iz e d  w i t h  a n  o x a l i c  a c id  v ia  th e  

e l e c t r o c h e m ic a l  p o ly m e r iz a t io n .  T h e n  P D M A  w a s  c h a r a c t e r iz e d  b y  th e  c y c l i c  

v o lt a m m e t r y  ( C V ) ,  F T I R , th e  t h e r m a lg r a v im e tr y  a n a l y s i s  ( T G A ) ,  t h e  c o n d u c t iv i t y  

m e a s u r e m e n t ,  a n d  th e  U V - V I S  a b s o r p t io n  s p e c t r o s c o p y  to  s t u d y  th e  e f f e c t s  o f
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electric field strength and electrolyte type on the electrochromic properties and the
response time.
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