
CHAPTER V 
CONCLUSIONS

The PDMA synthesized shows the reversible color change from yellow to 
green representing the transition between the leucoemeraldine (reduced state) and 
emeraldine (oxidized state) upon the switching potentials. The PDMA/ITO 
electropolymerized in oxalic, nitric, and hydrochloric acids have mostly the same 
structural property, the only difference is the FTIR band of the oxalate and nitrate 
groups acting as counter ions with the protonated amine. The decomposition 
temperatures from the TGA curves of the PDMA synthesized in three acids occur at 
three steps: ~130 °c, 300 °c, and 450 °c. The important differences of the PDMA 
synthesized in various acids are the morphology and the thickness of PDMA films at 
the same dipping time, both factors lead to the variations of the response time and the 
optical contrast.

The UV-VIS absorption spectra show two absorption bands at 480 nm and 
750 nm corresponding to the leucoemeraldine and pemigraniline forms, respectively. 
The band at 480 nm represents the reduction process whereas the band at 750 nm 
corresponds to the oxidation state of PDMA.

From the study of the response time of the PDMA synthesized from various 
acids, the increase of polymerization time contributes to the increase in the response 
time due to the increase in the thickness of the PDMA film. On the other hand, the 
increase of the applied potentials leads to the decrease in the response time. 
Moreover, the PDMA from hydrochloric acid shows the fastest response time (3.7 ร.) 
in all acids at the same dipping time because the resultant thinnest film from the slow 
polymerization rate in hydrochloric acid.

The study of the effect of the electrolyte concentration indicates that the 
increase of the electrolyte concentration from 10~6 to 10'1 M results in more than a 
factor of 20 in the reduction of the response time. The optical contrast of the PDMA 
films slightly increases when the polymerization time increases from 6 to 10 minutes. 
PDMA synthesized with the same dipping time shows the optical contrast in the 
order of nitric acid > oxalic acid > hydrochloric acid.
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T h e  c y c lic  v o lta m m e try  show s th e  sh if t o f  th e  o x id a tio n -re d u c tio n  p o ten tia ls  
o f  th e  P D M A  sy n th es ized  from  all ac id s  to  be in g  m o re  p o s itiv e  an d  negative , 
re sp ec tiv e ly  w ith  th e  in c rea se  in the p o ly m e riz a tio n  tim e , due  th e  g re a te r  d iffu sio n  
tim e  o f  the  c o u n te r  ion  fo r th e  redox  reac tio n  th ro u g h  th e  th ic k e r  film .
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