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Polyaniline is one of electroadive nducting
polymers which have been continuously the subjed of a
gread number of reseachers. In view of various
applicaions of polyaniline such as rechargeale batteries,
eledrochromic displays, eledrocaalysts, etc, considerable
reseach attention has been called to the dedrochemistry
of palyaniline, since its chemicd and physicd properties
are strongly dependent on the transition between the
oxidized and reduced forms of polyaniline. It has been
long recognized that the dedrochemistry of palyanilineis
strongly affeded by addity of solutions in which
polyaniline films are soaked.

We have recently reported that polyaniline shows
eledrocaalytic activity toward sluggish eledron- transfer
readions of organosulfur compounds which are expeded
as a candidate for high energy cahode material for
polymer lithium batteries”. Since dedrocaalytic adivity
of polyaniline is based on fadle dedron-transfers
between padyaniline and organosulfur compounds. We
exped that detail ed studies on the dedrochemistry would
lead to the improvement of padyaniline eledrocaalysis
and thus development of organosulfur-based cahode
materials for high energy lithium batteries of pradicd use.

In this gudy, we examined eledrochemica behavior
of  polyaniline and its  mode compound,
N,N’-diphenyl-p-phenylenediamine  (DPFD, reduced
form) and N,N’-diphenyl-p-benzoquinoneiamine (QDIM,
oxidized form) in organic solvents with diff erent basicity.

Polyaniline films coated on glassy carbon eledrodes
show reversible redox responses in propylene cabonate
(PC) which is frequently used as an eledrolyte in lithium
batteries. When N-methyl-2-pyrrolidinone (NMP) was
added to a PC solution, shift in the pe&k potentials and
deaeases in the redox currents were observed. Adding a
protonic add such as trifluoroacdic add to PC solutions
containing NMP, the diminished redox adivities of
payaniline films were recovered to amost origina
magnitude. Therefore, the loss of eledroadivity of
polyaniline films was due to the loss of protons from the
imine nitrogens of the oxidized pdyaniline.

Spedroeledrochemicd experiments were
also caried out to further study electrochemicd
readions of polyaniline films in different organic
solvents. It was concluded based on
potential-dependent  absorption  spedra  of
palyaniline films that the aldition of NMP to PC
solutions induced proton loss at most oxidized
form, pernigraniline.

Polyaniline model compounds, DPFD and

QDIM, were similarly examined in this study
to examine solvent-dependent eledrochemistry
of polyaniline in more detal. The model
compound DPFD showed clealy
solvent-dependent  eledrochemicd  resporses.
The gsclic voltammogram of DPPD showed two,
well-defined reversible redox couples in PC. On
the wntrary in NMP, an irreversible redox
response was obtained. Spedroeledrochemica
experiments confirmed the proton loss from
QDIM which is two-eledron oxidation form of
DPPD and amodel compound for pernigraniline.

REFERENCES

1) N. Oyama, T. Tatsuma, T. Sato and T.
Sotomura, Nature (London), 373, 598
(1995).



