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The Ezinex® process has been commercialized
in Italy for the electrowinning of zinc from zineremonia
chloride solutions In this process, zinc is
electrodeposited at the cathode and ammonia idzexid
at the anode. Titanium cathodes are used forating
and graphite electrodes are used for anodic oxidatf
ammonia. The electro-deposition of nickel from
ammonium chloride solutions may offer alternatites
diminish the hydrogen reduction on acid sulfateaoid
chloride electrowinning. The nickel deposition d&tet
cathode can be expressed by the reaction:

Ni(NH3),Cl, + 26 — Ni®+ 2NHz+ 2CI° (1)

In this paper a fundamental electrochemistry
study of cathode processes during the electrowinnin
nickel from ammonia-ammonium chloride solutions is
presented.

Several solution compositions were used in this
study. The base composition was 0.2 M NiGA M
NH,CI, with variable amount of Ni{added as NFDH).

An analysis of the effect of cathode substrate
was carried out by cyclic voltammetry, this anadysi
showed that when a titanium electrode was usecibett
deposit properties and electrochemical behavior was
obtained than when platinum and glassy carbon were
used.

The effect of the ammonium chloride on the
electrochemical behavior of nickel from chloridediugn
was studied (Figure 1). From this analysis was oesk
that electrodeposition of nickel from ammonium clue
solution exhibits important advantages over
electrodeposition process from simple chloride thohs.
The more relevant feature was the non formatiothef
nickel oxide/hydroxide formed in the chloride média
(peak A). This fact is mainly due to the formatioh
nickel complexes and the stabilization of the pnstby
ammonia. This would be expected to lead to highecur
efficiency in the nickel electrowinning from ammam
chloride solutions.

The effect of the ammonia concentration and
system temperature was determined by voltammetdy an
chronopotentiometry techniques. This study showvred t
occurrence of two processes during the electroataatu
process. These processes were considered to hickied
reduction and the hydrogen evolution.

Finally a study of current density and current
efficiency was done at different temperatures and
potentials in order to analyze the phenomena irachin
the electrowinning process of nickel (Figure 2)orArthis
data we observed that the current density obtained
increases as the temperature increases. It was als
observed that the current density obtained for each
temperature depends on the applied potential, hist t
does not follow a particular trend (Fig. 2). Henfmr 30
and 50 °C the minimum current density was obtaiaed
-0.9V, while for at 70 °C the maximum current was

the

obtained at this same potential. These resultBroothat
at least two processes are involved in the eledtmaing
of nickel, and that the dominant process dependthen
applied potential.
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Fig 1.- Cyclic voltammetry of 0.2 M Nighnd 0.2 M NiC{ -
4M NH,CI using Titanium electrode.= 20 mV/seg.

The data obtained for the C.E. study made
clearer the two processes involved in the elecmaimg
of nickel. At —0.9V the C.E. decreases as the teatpre
increases and at —-1.0V the C.E. increases as the
temperature increases. Therefore, the process raugur
favorably at -0.9V, which provokes a decrease ia th
current efficiency with the temperature incremexauyld
be the hydrogen evolution. The nickel electro-déjmrs
is favored at —1.0 V and increases as the temperatu
increases, which gives high current efficiencies.
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Fig 2.- Effect of the temperature and the applietkptial in the
current efficiency of the nickel electrowinning.I&on: 0.4 M
Ni%* and 0.8 M NH in ammonium chloride.

The high current efficiencies obtained from
nickel electrowinning from ammonia-ammonium chlerid
solutions are a good sign of the feasibility of the
utilization of a technology similar to the Ezinex® the
recovery of nickel from alternative source.
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