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 The purpose of this research is to synthesize and study the effect of structure of 
polypyrrole and its derivatives, such as polypyrrole (PPy), 3-derivatized polypyrrole (3-PPy), 3-
derivatized polypyrrole oxime (3-PPy oxime) and ferrocenecarboxylated polypyrrole (3-PPy oxime 
FCC). In this work, lithium fluoride (LiF), lithium perchlorate (LiClO4) and p-dodecylbenzene sulfonic 
acid (DBSA) were used as dopants and the molar ratio of pyrrole and its derivatives to dopants were 
1:1. The lithium fluoride doped polymers showed the highest electrical conductivity of all the doped 
polymers due to its smallest size of F- anion (1.33 Å) which could be transported easily through the 
polymer matrix to stabilize the positive charges occurred on polymer chains. These polymers were 
then tested for their electrical conductivities while passing methanol and diethyl ether vapors.  It is 
found that the factors that affected the electrical conductivity and sensitivity of the polymers when 
exposed to tested vapors were polymer structure, vapor structure and concentration of tested 
vapors.  However, polymers with electron donating group will have good electrical conductivity while 
polymers having larger free volume will have faster response time. Organic molecular vapor with 
more polar group and smaller size will also assist the high electrical conductivity of polymers but 
larger vapor concentration will give faster response time. However, each polymers with more polar 
group will give slower recovery time. The result of the investigation indicates that 3-derivatized 
polypyrrole can be used as gas sensor. 
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