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Segmented dopable polymers, build up from short conjugated blocks connected with flexible spacers, after redox reaction of iodine doping exhibit properties similar to those of the fully conjugated polymers and increase considerably their electrical conductivity. Their conductivity is se​ve​ral ten times lower than that of metals, but still sufficient, for them shaped as thin films to be used as corrosion inhibitors, compact capacitors, anti static coating, electromagnetic shielding for computers. Also, due to the shown electro-luminescent properties, the good me​cha​​nical characteristics and the small cost, they are incorporated as an active component in LEDs, solar cells and display te​chno​lo​gies. 

The length of the conjugated segments in the polymer main chain necessary perform the doping reaction as well as the role of inter- and intramolecular charge transport. Also, the presence of an extended conjugation in the segmented polymers has been always considered as a prerequisite for achieving high conductivity. In order to investigate the de​pen​dence between the electric conductivity and the length of the conjugated segments for dopable polymers, new polymers were synthesized. They contain 1,3,4-oxadiazol rings with different polymer chain structure The conjugated segments of the polymer 1 consist of two benzene and one 1,3,4-oxadiazole rings and they are connected with very short spacers (CH-group). The conjugated segments of the polymer 2  consist only one 1,3,4-oxadiazole ring with CH-group as a spacer. Consequently, the macromolecules of the polymer 1 differ from the macromolecules of the polymer 2 in the length of the conjugated segment. Due to the very short spacer in polymers 1 and 2 their macromolecules represent typical rigid rods. In order to increase their solubility, side chains are attached to the main polymer chain, therefore these polymers belong to the class of hairy rod polymers. The polymer 3 belongs to the class of the segmented polymers and contains conjugated segments connected by long flexible spacers with eight methylene groups. This polymer has the same conjugated segments as the polymer 1. We prepared this polymer especially since it is “hairy”, but his main chain has not rod like structure. 

The redox reaction of iodine doping was followed through changes in the electronic spectrum and the appearance of additional absorbance maximum between 365 and 370 nm. Iodine doping does not occur in polymer solutions, the iodine molecules do not react with single macromolecules, only if the polymers are in solid state. The results of our investigations show that all three polymers in solid state can be successfully iodine doped and the redox reaction of iodine doping doesn’t have dependency with length of the polymer conjugated segment. 

After the iodine doping process only the polymer 3 have enhanced conductivity. This result is connected with some collective interaction between the polymer conjugated segments and iodine molecules. Due to the flexibility of the saturated spacers several conjugated segments could form stacks with enhanced (-( interaction.





































































































































