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E l e c t r o c h e m i c a l r e s u l t s are more e a s i l y understood w i t h c r y s t a l f a 

ces which have a c o n t r o l l e d , w e l l d e f i n e d , atomic arrangement thar w i t h poly 

c r y s t a l l i n e metal e l e c t r o d e s . E x p e r i m e n t a l l y , a c h e m i c a l l y c l e a n and p h y s i c a l 

l y p r e c i s e l y c o n t r o l l e d i n t e r p h a s e has to be obtained and maintained. Resul -

t s w i l l be given f o r gold and s i l v e r , two FCC metals. The PZCS, the ad s o r p t i o n 

of anions, the UPD and the r e d u c t i o n of s o l v a t e d protons are very s e n s i t i v e to 

the c r y s t a l l o g r a p h i c o r i e n t a t i o n . 
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An i n t e n s i v e s e a r c h f o r new and p r o m i s i n g m a t e r i a l s 

f o r e l e c t r o c h e m i s t r y a n d t h e p o s s i b i l i t y o f t h e use o f 

e l e c t r o c h e m i c a l methods f o r p r e p a r a t i o n o f them a r e 

p r e s e n t l y t h e main i n t e r e s t f o r s e v e r a l l a b o r a t o r i e s i n 

t h e w o r l d . The p r o g r e s s i n t h i s f i e l d i s r a p i d l y 

d e v e l o p i n g by s c i e n t i s t w i t h d i v e r s e b a c k g r o u n d s -

e l e c t r o c h e m i s t r y , s o l i d s t a t e p h y s i c s , m a t e r i a l s c i e n c e . 

The most i n t e r e s t i n g m a t e r i a l s a r e u n d o u b t e d l y 

c o n d u c t i v e p o l y m e r s . I t i s n o t s u p r i s i n g t h a t c o n d u c t i v e 

p o l y m e r s h a v i n g p r o p e r t i e s o f p l a s t i c s and v a r i a b l e 

e l e c t r i c p r o p e r t i e s c a n be compete w i t h m e t a l s , 

s e m i c o n d u c t o r s and c h a r g e t r a n s f e r complexes. The 

e l e c t r i c a l c o n d u c t i v i t y of* 

t h e s e m a t e r i a l s c a n be 

chan g e d i n t h e wide r a n g e 

e.g. f r o m t h e v a l u e s c h a r 

a c t e r i s t i c f o r i n s u l a t o r s up 

t o v a l u e s f o r m e t a l s . T h i s 

i s shown i n F i g . l . 

Much e m p h a s i s h a s been 

g i v e n t o d o p i n g o f d i f f e r e n t 

k i n d o f p o l y m e r s . Some o f 

them a r e p r e s e n t e d i n F i g . 2 . 

The i n c r e a s e o f t h e e l e c 

t r i c a l c o n d u c t i v i t y a f t e r 
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d o p i n g i s d e p e n d i n g on 

p r e s e n c e o f t h e c o n j u g a t e d 

d o u b l e n-bonds i n t h e 

c h o s e n polymer. F o r t h e 

s i m p l e s t polymer e.g. 

p o l y a c e t y l e n e CPA) t h e 

c o n d u c t i v i t y c a n be 

e x p l a i n e d by t h e c o n c e p t 

o f s o l i t o n model. The 

t r a n s p o r t o f f r e e c h a r g e 

c a r r i e r s i n t o t h e PA c h a i n 

c a n p e r f o r m i n two ways. 

The more r i g o r o u s 

d e s c r i p t i o n i s t h a t o f a 

s o l i t o n C d e f e c t ) , which i n 

t h e r e a c t i o n i s l o o s i n g a 

s p i n and s i m u l t a n e o u s l y 

g a i n i n g p o s i t i v e c h a r g e 

d u r i n g o x i d a t i o n p r o c e s s 

C p - d o p i n g ) o r n e g a t i v e 

c h a r g e d u r i n g r e d u c t i o n 

p r o c e s s C n - d o p i n g ) . On t h e 

o t h e r hand, f o r m a t i o n o f 

p o l a r o n h a v i n g a c h a r g e 

and a s p i n lv*2, e.g. 
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[£-cm-1] 
r a d i c a l c a t i o n d u r i n g 

p - d o p i n g o r r a d i c a l a n i o n d u r i n g n - d o p i n g may be 

c o n s i d e r e d . I n b o n d i n g and a n t y b o n d i n g s t a t e s w i t h t h e 

e n e r g y l e v e l 0.3 eV, above t h e v a l a n c y band edge and 0.3 

eV below t h e c o n d u c t i o n band edge, r e s p e c t i v e l y , has been 

d e d u c e d on t h e b a s i s o f t h e d i f f e r e n t measurements. A f t e r 

r e c o m b i n a t i o n t h e b i p o l a r o n s a r e formed and w i t h r e g a r d t o 

t h e d e g e n e r a t i o n o f t h e ground s t a t e , t h e y a r e t r a n s f o r m e d 

i n t o two s o l i t o n s . A f t e r d o p i n g s o l i t o n s s t a t e s i n t h e 

f o r b i d d e n band o f PA forms s o l i t o n band. I f PA i s doped t o 
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7X o f d o p a n t t h e v a l e n c y and c o n d u c t i o n bands a r e 

c o n n e c t e d by t h e s o l i t o n model. 

(fconductive p o l y m e r s e x h i b i t a t t r a c t i v e p r o p e r t i e s 

e.g. m e c h a n i c a l , m a g n e t i c , t h e r m o e l e c t r i c . and t h e i r 

c h a r a c t e r i s t i c v a l u e s can be s e l e c t e d , d e p e n d i n g on t h e 

s t a r t i n g p o l y m e r f o r d o p i n g , method o f p r e p a r a t i o n , k i n d 

o f d o p a n t and d e g r e e o f d o p i n g . The e l e c t r o c h e m i c a l 

p r o p e r t i e s seem t o be t h e most i n t e r e s t i n g . 

E l e c t r o c h e m i c a l o x i d a t i o n o r r e d u c t i o n a l l o w t h e p r e c i s e 

c o n t r o l o f t h e d o p i n g and t h e p r e p a r a t i o n o f t h e 

c o n d u c t i v e p o l y m e r s w i t h d e s i r e p r o p e r t i e s C m e t a l l i c , 

s e m i c o n d u c t i n g ) a r e a l s o more p r e c i s e . I f PA i s doped i n t o 

t h e s e m i c o n d u c t i n g r e g i m e , S c h o t t k y b a r r i e r s can be made. 

SEPARATOR C'ßi 

M E T A L 

Li CI ( 1 + P C 
E L E C T R O D E 

C o n d u c t i v e p o l y m e r s o f 

f e r many p o s s i b i l i t i e s 

w i t h i n t h e a r e a o f e n e r g y 

c o n v e r s i o n and s t o r a g e , 

p r i m a r y and s e c o n d a r y 

b a t t e r i e s Cscheme o f t h e 

b a t t e r y i s p r e s e n t e d i n 

F i g . 3 ) , f u e l c e l l s , e l e c - ^ ' 9 - ^ 

t r o n i c d e v i c e s , d e t e c t i n g 

e l e m e n t s , m o l e c u l a r e l e c t r o n i c s . 
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