
CHAPTER I 
INTRODUCTION

P o ly m e rs  are m o s t ly  used fo r  in su la to r a p p lica tio n s . W h ile  som e o f  them  can 

be c la s s if ie d  as sem ico n d u c to r because they have  one im po rtan t p rope rty  n a m e ly  

e le c tr ic a l c o n d u c t iv ity , so they are c a lle d  as co n d u c t iv e  p o lym e rs . B e cau se  o f  the 

con jugated  bond  in  s tru ctu re  (a lte rn a tin g  s in g le  and doub le  bonds or con juga ted  

segm ents co u p le d  w ith  a tom s p ro v id in g  p -o rb ita ls  fo r  a co n tin u ou s  o rb ita l o v e r la p ) , it 

can  tran s fe r e le ctrons  (e ') th rough  its  structure . E x a m p le s  o f  co n d u c t iv e  p o ly m e rs  are 

p o ly a n ilin e , p o ly p y r ro le , p o lya ce ty le n e , and etc. (D a i e t  a l ,  2004).

A  co n d u c t iv e  p o lym e r, as doped  b y  a ch e m ic a l d o p in g  agent, possesses 

charge de fec ts  (po la ron , b ip o la ro n  and so lito n ) in  its  structure. T he se  de fects  in du ce  

the p o ly m e r to  becom e charge s ta b iliz e d  on  p o ly m e r ch a in  m a k in g  p o ly m e r ch a in  to 

becom e con jugated  bond . T he  d o p in g  m ethod  can be reacted b y  ch em ica l d o p in g  

(p a r t ia lly  o x id iz e d  o r reduced  by  e" d ono rs  o r e" accepters), e le c tro ch em ica l d o p in g  

(app lied  D C  p ow e r sou rce ), p h o to -d o p in g , ch a rg e - in je c t io n  d op in g , and n o n - re d o x  

d op in g  (D a i e t  a l ,  2004).

P o ly  o -a n is id in e  ( P O A )  is  a one  type  o f  co n d u c t iv e  p o lym e rs , a d e r iv a t iv e  o f  

a n ilin e , it  can  be syn th e s ized  b y  the e le c tro ch em ica l and ch e m ica l o x id a t io n  

p o ly m e r iz a t io n s  (M a z ro u a a , 2012). P O A  can be used  as a b io sen so r, re cha rgeab le  

batteries, e le c tro ch ro m ic  d isp la ys , gas sepa ration , and etc. N eve rth e le ss , P O A  e x h ib its  

p o o r e le c tr ic a l co n d u c t iv ity , w h ich  l im it s  its  m any p o s s ib le  a p p lica tio n s .

T he re  are m an y  stud ie s on the syn thes is  o f  co n d u c t iv e  p o ly m e r at a nano­

structu re  to  im p ro v e  c o n d u c t iv ity  p ro pe rt ie s  o f  the p o ly m e r s in ce  the n a n o -s tru c tu re  

can in crease  path  w ay s  fo r  e lectrons transfe r. So  it is  in te re sting  and ch a lle n g in g  to 

syn th es ize  v a r io u s  n an o -s tru c tu re  o f  P O A  fo r c o n d u c t iv ity  a p p lica tio n s .

In th is  w o rk , the  syn thes is  o f  the n ano -s tru c tu re  P O A  w as ca rr ied  ou t by  

ch e m ica l o x id a t io n  p o ly m e r iz a t io n . T h e  syn th es ized  P O A  w as doped  w ith  an  a c id  

(H C1) and a su rfactan t (S o d iu m  d od e cy l su lfa te), and w as  ch a rac te r ized  to c o n f irm  its 

structure . T h e  w o rk  is fo cu sed  on the e ffe c ts  o f  tem perature, syn thes is  t im e , a c id  

con cen tra tio n , and su rfa c tan t concen tra tion .
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