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In the last decale, a new kind of conducting polymer
has been developed (1). The units or “monomers’ are
transition complexes with maaocyclic ligands, which
permit the eledronic conductivity. Generally, the mmplex
has a geometry predominantly planar, in order to favor the
interadions between the m cloud and the dedrodic
surface These @mplexes need to have oxidizable
substituent groups in the periphery of the ring to permit
the dectropdymerizaion.

In our previous work (2,3), we have investigated the
eledrocaalytic behaviour of poly-metal-
tetraaminophthalocyanines, and in these caes, we dso
have found a little adivity of the polymerized ligand.
However, the adivity of the paymerized ligand strongly
depends on the oonditions of eledropdymerization. For
that reason, in this work we have prepared the free base,
with different solvents and pdentia limits, poly-
tetraaminophthal ocyanine (H,PcTA)- modified eledrodes
in order to compare the different modified eledrodes as
eledrocaalysts for the reduction of molecular oxygen.

The structure of a H,PcTA ligand has four amino
groups that can be locaed in different positions of the
terminal benzenes of the ring. These anino groups are the
responsible of the dedropdymerizaion d the moleaule,
dueto itsirreversible anodic oxidation.

The maaocyclic ligand, H,PCTA, was
eledropdymerized on a glassy cabon eledrode by
continuously potentiodynamic scans, using two dfferent
solvents, dimethylsulfoxide (DMSO) and
dimethylformamide (DMF). The dedrosynthesis of the
poymer (p-H,PcTA/DMSO and p-H,PcTA/DMF) was
perfomed by continuosly cycling the dedrode potential
between 0.6 and +1.15 V (large limits of potential) or —
0.6 and +0.9 V (short limits of potential) versus
Ag/AgCl, at 200 mVs?, for 20 a 100 pdentiodynamic
cycles.

The voltammetric responses in agueous-N,-bubbled
solution at pH 13 d the poymers grown in DMSO or
DMF are very different. The p-H,PcTA/DMSO shows an
ill-defined voltammogram except when it was
eledrosynthesized with 20 cycles. In this case, its
voltammetric resporse shows a reversible wuple & ca —
0.6 V. On the other hand, data obtained with EIS show
that the polymer obtained in DM SO (large limits) is very
thin compared to that obtained in DMF (under similar
conditions). It can be dtributed to an over-oxidation
process that takes placein DMSO, due to its higher o
donor capadty, which causes adeaeasingin charge & the
end of the dectropdymerizaion. Both polymers are more
conductive in the presence of O,thanin N..

The voltammetric responses of al the polymers for the
reduction of molecular O2 are dso dfferent (see Figure
1). The reduction current is higher in DMF than the
currents obtained with p-H2PcTA/DM SO, but it is due to
the higher charge of the polymer grown in DMF. All the

poymers show a unique reduction wave except the
polymer grown in DMSO with only 20 cycles, which
depicts two reduction waves. The first reduction pek (at
more positive potentials) appeas in the same potential for
the palymer grown in DMF and the polymers obtained in
DM SO with short limits or 20 cycles (at ca —0.3 V). This
pe&k appeas at more negative potential for the 100 cycles
polymer grown in DMSO, with large limits (at ca —0.5
V). On the other hand, as mentioned above, only one
system shows a sewnd process for the reduction of
moleaular O, in the potential limits studied. That is the
case of 20 cycles palymer, grown in DMSO. Then, the
best caayst is the polymer grown in DMSO with 20
cycles of poatentiodynamic scans. The fairly modified
eledrode is that obtained in DM SO with 100 cyclesand a
positive potential limit of +1.15 V. It depicts only one
cahode signal at very negative potentials. As mentioned
above, in this case, during the dedropdymerizaion, an
over-oxidation process takes place which partially
destroy the film and inhibits its eledrocaalytic adivity
for the reduction of O, compared to the polymer grown in
DMF. To avoid this over-oxidation, two pasibles ways
can be used. To achieve the eledropdymerization during
a lower number of potentiodynamic scan or using a
positive potential limit shifted to more negative potential.
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Figure 1. Voltammetric response in aqueous oxygenated
solution at pH 13 o
1: p-H,PcTA/DMF (100cycles, large limits of potential)
2: p-H,PcTA/DMSO(100cycles, large limits of potential)
3: p-H,PCTA/DMSO (20 cycles, large limits of potential)
4: p-H,PcTA/DM SO(100cycles, short limits of patential)



