CONDUCTIVE POLYMERS 

Objectives:

1. Electrochemical synthesis of polyaniline from aniline monomer in aqueous acidic solution. 
2. Characterization of polyaniline by cyclic voltammetry.
Experimental

Reagents: 50 ml 1M H2SO4, aniline (d= 1.02 g/cm3), 50 ml1M Na2SO4 or K2SO4, distilled water, 0.5M NaOH
Prepare:

25 mL of 0.1M  aniline in 1M H2SO4
25 mL quantities of 1M Na2SO4  of different pH ( 2, 3, 4, 5, 7)

Procedure:
1. In electrochemical cell place the working electrode (platinum disc, A= 0.011cm2), counter electrode (platinum gauze) and silver/ silver chloride reference electrode. 

2. Fill the cell with the prepared aniline solution and record a cyclic voltammogram within the potential range 0 – 1.1V versus NHE, scan rate 50mV/s. Determine the oxidation potential for aniline monomer.
3. Applying the mentioned potential range and scan rate deposit thin polyaniline layer on the electrode surface. 
5. Rinse the electrodes (working with polyaniline layer, counter and reference) with distilled water to remove the excess of monomer and  place it into the cell filled with 1M H2SO4. Record CV  from 0 to 0.9V versus Ag/AgCl. Repeat  it for different scan rates (i.e.10, 50, 100, mV/s). Discuss the obtained results.
6. Clean the electrode surface and repeat step 3. Rinse the electrodes (working with polyaniline layer, counter and reference) with distilled water to remove the excess of monomer and  place it into the cell filled with 1M Na2SO4. Record CV  from 0 to 0.9 V versus NHE for chosen scan rate. Repeat  it for solutions of different pH. 
7. Clean the electrode surface and repeat step 3. Rinse the electrodes (working with polyaniline layer, counter and reference) with distilled water to remove the excess of monomer and  place it into the cell filled with 1M H2SO4.  Record the impedance spectra (IS) of the prepared polymer at the following potentials: 0V, 0.2V, 0.5V and 0.8V  (instructions will be given by teacher during the lab).
8. Prepare the thin layer of polyaniline deposited on platinum (or gold) plate electrode (the obtained polyaniline film cannot be too thick), rinse it with distilled water and place into the cell with 1M H2SO4, run CV within the range 0 – 0.8V versus NHE at 20mV/s. Observe the changes in color of polyaniline film.

Report

1. Discuss the mechanism of anodic oxidation of aniline in acidic aqueous media. Determine the oxidation potential for aniline monomer.

2. Explain the doping process of polyaniline in the presence of acids.
3. Calculate the conductivity of polyaniline layer on the basis of IS measurements at different potentials
Mechanism of electropolymerization of aniline:
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The protonation and redox reactions  between the various forms of polyaniline:
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Fig. 1. Generalized scheme of the oxidative and non-oxidative (protonic acid) doping of
polyaniline: », number of aniline units, 1 = 41
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Fig. 2. Mechanism of the polymerization of aniline, proposed by Wei et al
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