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Polyaniline layer for Iron Protection in sulfate medium
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Polyaniline has been potentiostatically elecrueposited on iron in acidic medium to protect the electrode from corrosion. Two acids have been tested: oxalic and phosphoric acids to look for the influence of the passive layer on the rpstem behavior. Influence of additives in the deposition have been examined together with temperature. Careful control of temperatr}e deposition is necessary due to the high activation energy of the process. Metanilic and camphorsulfonic acids act as plasticisers for the polymer layer but also have beneficial effects on electrodeposition by lowering the passive potential and active cr~rents.

iron oxalate layer). We compared a layer elecrtdeposited by a Electroactive polymers have been considered for non-noble metal protection against corrosion [l,2,3,4] for two decades.

Recent works report polyaniline coating on iron by electrodeposition of the polymer layer in oxalic media by cyclic voltamerw [5] or galvanostatic deposition [6]. However no evidence of beneficial effect on iron protection is given in these two papers except the diminution of corro sion crr ents which may be attributed to the presence of a varnish type layer of P ANI which blocks the iron dissolution and not to an electroactive interaction between the polymer and the metal.

Experimental

Iron rods ($=5mm) from Goodfellow have bee n annealed for one week at 1000°C under vacuum, then a cataphoretic lacquer is applied and cured at I 80°C for 2 hours to insure a good protection of the electrode edges. The electrochemical experiments are performed rth an Ecochemie Autolab system.

The deposition solution is temperature controlled with a Neslab thermostatic bath. After deposition the polyaniline layer is insulated on its edges by a varnish application as we have noticed that the layer is thinner near the cataphoretic layer. This may be arxbuted to a repulsive effect between the two polrers or due to the potential distribution effect. Corrosion solution is O. lM K2S04acidifi ed to pH 4.5 or 2 by sulfuric acid.

J. Results

I Deposition technique

Cyclic voltametry is forbidden to elecrropolymerize polyaniline in the case of iron (iron electrode reactivation takes place before the polymer reduction, therefore a deposit of this rye is a multilayered system alternating oxidized polymer and 

Influence of anions in solution

As it is kno\\n that sulfonated anions have a positive effect on redox behavior of polyaniline [8] we have tried to introduce two of them in deposition solution by addition of the 0.05M corresponding acid. One is metanilic (3-aminobenzenesulfonic acid), the other one is camphorsulfonic (HCSA). These anions have two beneficial effects in the case of PANI formation on iron. 

4.Conclusion

We have defmed conditions for PANI electropolymerization on iron and shown that the deposition method has a great infl uence on the electroactivity of the polymer. The nature of the passive layer is also infl uent on the protection offered by the polymer. Studies of interactions between the passive layer and polyaniline are now under investigation.
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 123 Figure 1: (a) potential versus time for a galvanostatic deposit; (b) charge versus time for a potentiostatic deposit at 300m V/SSE; ( c) cyclic voltammogram at l Om V/sec in pH 4. 5 solution, solid line: potentiostatic, dotted line: galvanostatic We can see in fig (le) that the galvanostatic deposit is non electroactive, this is due to the high potential of deposition, inside the oxygen evolution range. To get an electroactive polymer deposition potential must be controlled. With this technique the obtained layer is thin but further increase of thickness is possible if the electrode is cycled in the solution of deposition. The layer already present on the electrode stabilizes iron and no further reactivation of the passive layer is seen.3.2 Influence of temperatureAs we can see in figure1b the charge versus time presents a sharp increase corresponding to iron passivation (riro followed

Figure 4 :

 4 Figure 4: cyclic voltametry on iron electrode at lmV/sec, rotation speed 125 rpm in: -2M phosphoric acid+ 0.5M aniline ; •••••• 2M phosphoric acid + 0. SM aniline + 0. IM metanilic acid ; o.o.o.o2M phosphoric acid+ 0.5M aniline+ O. lM HCSA We can see in figure 4 that the presence of sulfonated ions in the deposition solution lowered the potential of passivation of iron in phosphoric acid. Since this potential must be as low as possible to avoid fonnation of overoxidized monomers during PANI electropolymerization, these anions have benefi cial effects. A comparative study by scanning electron microscopy reveals that the polymer is more compact when these anions are present.