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’ INTRODUCTION

Up to now zinc-PANI batteries has not been commercialized from few main reasons. First reason is degradation process of PANI at potentials more positive than ~0.5 V [1, 2], and second is zinc passivation, which is possibly related to the formation of the solid phases
ZnCl,-3NH,Cl and ZnCl,-2NH,CI on the anode surface [3]. On the other hand, in chloride containing electrolytes Zn electrodes form dendrites during charge—discharge cycles [S]. It results in decreased coulombic efficiency of batteries and charge life. Main reason for
that are sort circuit provoked by penetration of dendrites through separator to cathode or formation of the anodic slime.

It is well known that some organic anions can form complexes with the metal ions, that results much better quality of the metal deposits and suppress dendrite formation [7]. Probably, the best choice will be oxalic anions, due to the small ionic radius, good PANI doping-
dedoping characteristics, etc [8]. Unfortunately, zinc oxalate is an insoluble salt.

In this paper we have investigated behavior of zinc and PANI electrodes in chloride containing electrolytes with addition of citrate anions, which at pH~5 that can form an soluble zinc citrate [ZnCit]- complex.

Polyaniline was obtained from hydrochloric acid solution (0.1 M) with addition of 0.1 M aniline monomer (p.a. Merck, distilled in argon atmosphere), at constant current density of 1 mA c¢m on graphite electrode. Electrolytes containing 0.5 M NH,Cl, 0.20 M ZnCl, and
with addition of 0.33 M Na-citrate were prepared from p.a. grade chemicals (Merck) and bidistiled water. For all experiments three compartment electrochemical cell, with platinum foil (S=2 cm?) as a counter and saturated calomel electrode as a reference electrode at
room temperature was used. The working electrodes, graphite (S=0.64 cm?) and zinc (S=2 cm?), were mechanically polished with fine emery papers (2/0, 3/0 and 4/0, respectively) and then with polishing alumina of 1 pm (Ba.nner Sclenuﬁc LLd ) on the polishing cloths
(Buehler Ltd.). After mechanical polishing the traces of polishing alumina were removed from the electrode surface in an ultra-sonic bath during 5 min. The electrochemical measurements were carried using a PAR 273A p dbya p through a
GPBI PC2A interface.
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cathode is permanently present. On the other hand in chloride/citrate electrolyte, Fig.
2b, deposit is smooth without irregularities even in the edges where local current
density due to the current distribution phenomena is higher than at the central surface.

chloride anions diffusion limitation through PANI film. On Fig. 5 dependence of capacity during discharge processes
for different discharging current densities are shown. Discharge capacity increase with decreasing applied current
density and for the limiting case when j,—0, discharge capacity has a value of 0.082 mAh cm™. It could be calculated
that mass of the PANI on graphite electrode was approximately 0.5 mg. Hence, for the limiting case with discharge
capacity of 0.082 mAh cm? specific discharge capacity could be estimate on 165 mAh g™'. In the range of investigate
current densities of 0.25 to 1 mA cm?, specific discharge capacity was in the range of 130 to 85 mAh g'!, respectively
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