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: k ~ t ' r a : t  The s e a i c o n d u c t i n g  s t r u c t u r e  with con- 
j uga t ed b on& were p r  e F a r e d f i'G U p c 1 >-t e t r a  f 1 u - 
c r c e t k y l e n e  ( t e f l c n )  h y  t r ea tmen t  w i t h  T F ~  so -  
l u t i o n  o f  a l k a l i  metal  n a p h t h e l i d e s .  The I R  and 
5TII s p e c t r a  as  well as  t h e  e l e c t r i c a l  and t h e r -  
n o e l e c t r i c a l  F r o p e r t i e s  o f  t h e s e  s t r u c t u r e s  viere 
i nvc  s t iga t ed. 

p r o v e 2  s t r o n g  d-epmdence on a t n o s p h e r i c  moisture.  

r". ~ k e  e l e c t i - i c a l  c o n d u c t i v i t y  of  t h e s e  s t r u c t u r e s  

JhJTI{ 1\?11 C T a  

The unusual p r o p e r t i e s  o f  po lyace ty l ene  a s  w e l l  
E S  i t s  F o s s i b l l i t i e s  of a c p l i c a t i o n '  have cau- 
sc? 2 g r e a t  i n t e r e s t  i n  s e e r c h i n g  f o r  n e a  a a t e -  

rlzl~ w i t k  s h i l a r  F'operties. E e c e r t l y  YGshino 
e t  al '  r e p o r t e d  scxe  p r o p e r t i e s  of  s t ruc tu r . ee  
v ~ i t l i  cozjugetec! %oxr!s o b t s i n e d  by cher;;ical mo- 
d i f i c a t i o n  o f  p o l g t e t r a f l u o r o e t h y l e n e  (FTFZ, t e -  
f lcfi)  . The p o s s i b i l i t y  c f  c h e a i c a l  m o d l f i c a t i o n  
o f  t e f l o n  a s  well as  p r o p e r t i e s  o f  t h e  o b t a i n e d  
s t r u c t u r e s  s e e n  very i i i t e r e g t i n g  f o r  u s ,  s o  we 
have x o d i f i e d  E T F 3  a c c o r d i n g  t o  Yoshino e t  a1  
and.  c a r r i e d  out  12, EER, e l e c t r i c a l  and them:o- 
e l e c t r i c a l  xe.asur.e;reats. GI~ t h e  ob ta ined  s t r u c -  
t ur e S . 
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448 A. KUCZKOWSKI AND T. SLUPKOWSKI 

t e f l o n , a c c o r d i n g  t o  Yoshino e t  a12,by t rea tment  w i t h  
a t e t r a h y d r o f u r a n  (THF) s o l u t i o n  of a l k a l i  metal  na- 
phThalides. By t h i s  r e a c t i o n  t h e  polymer s t r u c t u r e  
change took p lace  only  i n  s u r f a c e  l a y e r s  x i t h  t h i c k -  

nessesdepeneent  on r e a c t i o n  time. The obta ined  b lack  
f i l m  were s e v e r a l  t i x e s  washed wi th  THP and d r i e d  
i n  vacuun. Some of f i l m s  were then  b o i l e d  i n  d i s t i l -  
l e d  ?rrater,and d r i e d  i n  vasuum. 
Spec t roscopic  mezsurernents IR,EFR have been taken  on 
t h e  m a t e r i a l s  ob ta ined  as a r e s u l t  o f  s c r a p i n g  t h e  
modified s u r f a c e s  o f  f i l n s .  
The measurements o f  e l e c t r i c a l  c o n d u c t i v i t y  and t h e r -  
m o e l e c t r i c  power were taken  a f t e r  t h e  s i l v e r  e l e c t r o -  
des  on one s u r f a c e  of  samples were vacuum depos i ted .  

The c h a r a c t e r i s t i c  f e a t u r e  of t h e  s t r u c t u r e s  obta ined  
by chemical n o d i f i c a t i o n  of t e f l o n  i s  t h e i r  black 
colouring,moveover,these s t r u c t u r e s  were i n s o l u b l e  
i n  organic  so lvents .  I R  s F e c t r a  of t h i s  s t r u c t u r e s  
show t h e  fo l lowing  abscjrpt i o n  bonde : 1020 - 1 OSOcm-I , 
1613 can”,  2490 - 2857 cn-’ which a r e  c h a r a c t e r i s t i c  
f o r  conjugated bocdsj.  The a l k a l i  f l u o r i d e  conten t  
i n  modified ETFE l a y e r s  h a s  been es t imated  a s  about 
405; fz’o3 d e n s i t y  measurements before  and a f t e r  water  
e x t r a c t i o n .  Both t h e  EFR s p e c t r a l  l i n e s  width and 
t h e  i n t e n s i t y  prove that paraxagnet ic  c e n t r e s  have 
a l o c a l i z 5 d  na ture .  
There i s  observec! a s t r o n g  e f f e c t  o f  a i r  on e l e c t r o -  
n i c  p r o p e r t i e s  o f  modified FT’3E t a b l e  1 . T ’ h i s  ~ f -  
f E c t  is arEcciat+‘J  n i t h  t h e  p resence  of  moisture  i r _  

a i r .  Due t o  t h i s  b o t h  e l e c t r i c a l  c o n d u c t i v i t y  an:l 
t h e r n o e l e c t r i c  e f f e c t  i n  a i r  a r e  t o  a g r e a t  e x t e n t  
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ELECTRONIC PROPERTIES OF SEMICONDUCTING POLYMER 449 

C O N I U C T I V I T Y  
2LE:":IcxL 

:.T ROOId 
T91lERATURE 

TLSLE I E l e c t r o n i c  p r o p e r t i e s  o f  n o d i f i e d  FTFE 

SURZ'ACS IN VACUUI\'I 3 , 2 =  10-l 
IN A I R  A ,  3 .  I 0-7 Q-I cm-l 

6,3010 -1 E J C - 1  cn-l I N  VACUUIJ BULK I 

E r H  
11: A I R  

PIWRE 1. T h e  dependence o f  e l e c t r i c a l  c u r r e n t  
of mod i f i ed  FTFE a f t e r  i n l e t  of a i r  
viith 405 o f  r e l a t i v e  numid i ty .  

VALUE @P G 2 , 0053 
IS 121 IEEH OF UlJIAIRED 1,5.10 

LIIJEWID TH 9 ,75  
S TI 11s /G 
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450 A. KUCZKOWSKI AND T. SLUPKOWSKI 

determined by noisture adsor~tion and desorption ki- 
netics. Fig.1. Electrfca1,thernoelectrical End GFR 
measurezents indicate that there is 8 hole hopping 
taansport in these structures in the absence of moi- 
sture,whereas ir. the pi-esence of moisture electrical 
properties a r e  determined by ionic conductivity. 

1. S.Etemad,!-. J.Heeger and A.G.~!IacDiaraid,~~~~v. 

2. k.Yoshino,S.Yanagida,T.Sakai,T.Azuma,Y.Inuish and 
nvx.Chem. ,= ,443  1562 . 
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