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may precipitate on the electrode.

Table 3 - Time needed to reach the maximum

potential value (iax), growing time (15) and
plateau potential (E ) reached for the galva-
nostatic growth of P-3-Meth.
ig/ mAcni? Cac/® tgls  |Eg/mV
j, =0.4 mA cm?
04 30 150 1247 t lg om
E/V vi SCE

0.6 19 100 1254 1
08 12 75 1257
1.0 8 60 1265

1.2 2 50 1269

0.5 mA cm?

Although olygomers formation
has been considered the path for

conducting film formation [7], low jg=12mAcm?
0 E|V vs SCE

oxidation rates must be avoided in 3
order of obtaining a reasonable \//

growth efficiency and electroactivity.

Fig. 5 - Redox behaviour of P-3-Meth films obtained
galvanostatically.
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An electrochemical study of the behaviour of chalcopyrite in

acid and alkaline solutions

L. M. Abrantes and L. V. Aradjo

m

The refractory behaviour to hydro/eltectromstallurgical
processing of metallic sulphides and the minsralocgical
complexity of the relatsd ores have justified the study of
surface chemical/slectrochemical processes of the individual
mineral entities [1-2J. Being the most important scurce for
the extraction of Copper , chalcopyrite ( CuFeSE }  has
received particular attention [3-51.

Unfortunately the use of both natural specimens  fiom
diverse origins and ieaching soclutions with different
chemical composition makes difficult a corrslation of
published data in order of understanding the dissclution

mechanism.MNevertheless, remarkable progress has besn made in
the knowledge of semiconductor properties of complex

sulphides [£].

In the present work electraodes prepaved from massive

natural chalcopyrites were used to study their

electvochemical beshaviour under acidic and basic media
0.5 i ]

¢ HESD4 0.2 M and NaOH 0.5 M 3.

Cyclic voltammetry is able toc show the chalcopyrits
capacity to undergo reduction/oxidation veactions. The
current response in sulphuric acid solution to a potential
swesp starting ancdically from the open circuit potential is
shown in figure la. The mineral dissolution can be expressed

by the reactions :
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‘ 2+ 2+
+ yF + z5 + 2(utyle (1)
CuFeSE > Cul—xFei—ySE—: + xCu yFe
x>y
and
8]
CuFeS, - cu®t + Fet + 259 + se @)
depending on the positive potentizal limit.
A
IO.! mA
-0.40 E/V vs SCE 0.00 +0.80
E/V vs SCE +0.60
E (posit. lim.)/V
0.00
-—— 016
........ 0.60
Fig. 1 = Cyclic voltammograms of chalcopyrite mineral

electrode : a in O.S mol dm_3 HESU4
b in 0.5 mol dm > NaOH
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During the reverse sweep it can be seen that the
intermediate sulphide undergoes reduction at potential
=+ 0.20 V (RI); when reaction (2) takes place, RII reflects
the conversion of Fe°+ to FEE+. At further negative
potentials, the reduction of the glemental sulphur to HES
originates cther pesak (RIII)'

Figure 1b shows the cyclic vocltammograms obtained in
alkaline scluticn. The chalcopyrite dissoclution denotated by
DI is

CuFeS, + 30H > CuS + Fe(OH), + s° + 3e @

For more positive potentials other peak (DII) can be

observed due to

CuS + 20H > Cu(OH), + s + 2e 4)

In both cycles the reduction of SO to sulphide ions can
be observed in the reverse potential sweep. However, i+
during the anodic scan, the oxidation of elemental sulphur
to sulphate is promoted, that cathodic wave is no more

detectable.

Fotentiostatic studies were also carried out and figure

2 illustrates the current transient behaviour in both media.
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Fig. 2 = Potentiostatic transient +for the oxidation of
—p
chalcopyrite : in 0.5 mol dm ~ H,S50

o L, eva
b in 0.5 mol dm = NaOH

( The potential was stepped from the open circuit

potential to 600 mV (a) and to 250 mV (b) and back)

The transient features agree with the reactions suggested by
the voltammetric results : strong surface modification
causad by anodic polarization, in acid media ( figure Za };
continuous dissolution with formation of solublse species

when the sclution is alkalins ( figure 2b ).

In order to establishing the particular mechanisms

involved and the effect of initial apllied potential ( or
current ) on the chalcopyrite dissolution vyield, further
work is 1in progress including the cathodic reduction

pruvcess chavacterization.
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