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Linear sweep voltammetry has been extensively
employed in metallic-surface passivating studiesl. It has
been used not only aiming at a qualitative view of the
studied system, but also aiming at quantitative results,
when associated to a passivating film growth model.

Although ' there are some models aplied to potentio-

2_5, most of them present mathematical rela-

dynamic results
tionships involving peak current-density (ip), peak poten-
tial (Ep) and sweep rate (v), while the charge density (qg)
has not been analyzed sistematically. The present work aims
to present and analyze charge density results for passi-
vating films grown on tin and zinc electrodes in different

agueous media.
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Figure 1. Voltammograms for: a) Sn electrode in 1.0 mol £ =
NaCZ04/1 x_10-3 mol £-1 NaOH; b) Zn electrode in
1.0 mol &1 wact/5 x 1072 mol £~ NaOH. Reference
electrode:NCE; solutions deaerated with Np;T:298K
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Figune 1 shows typical voltammograms for tin and
zinc electrodes in slightly alkaline solutions; the experi
mental procedures involved vwere described elsewhere6'7,
Qualitative analyses allowed to conclude that, for the tin
electrode, peaks cj; and cp correspond to the reduction
processes of Sn(II) in SnO.xH0 and Sn (IV) in SnOj3.yH20,
respectively6. For the zinc electrode, peaks aj/cy and

aj/c]{ (the "prime" superscript refers do different stoi-

chiometries and hydration degrees of the oxide)7 . The
anodic peaks for the tin voltammogram are superimposed;
therefore, it is convenient to analyze the passivating

process through their reduction peaks. To do that the films
should be grown in the same anodic conditions (vgz=constant),
recording the reduction peaks for different cathodic sweep
rates (v.). It is also important to analyze the total ano-
dic and cathodic-charge ratio (qi/qi), since it allows one
to infer about other processes occurring simul taneously
with the oxidation and/or reduction of the passivating
films. Figure Z shows the ratio qi/qi obtained for the tin
and zinc electrodes in the respective electrolytes for dif-
ferent NaOH concentrations. The constance of the qi/qi
values with the OE™ concentration in region I points out

that no dissolution process occurs in this pH range. On the
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Figure 2. Dependence of the anodic and cathodic-charge ra-
tio on the NaOH concentration (in mol £71), obtain
ed from voltammograms for v_=v_:(a) Sn and (b) Zn

a c¢
electrodes.
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Figure 3. Dependence of the total charge on the sweep rate
for:
a) geak c2 for Sn electrode in O neutral, ® 6 X
1074, A1 x1073, p3x1073, 46 x 1073 mol
£~1 NaoH;
b) geak c] for Zn_electrode in O 1 x 10'3, ® 5 x
1073, A "1 x 1072, A 5 x 1072 mol £-1 NaOH.

other side, the fact that qi/qi > 1 in the same region
points out that another phenomenon is occurring and, there-

fore, must be taken into account. This becomes more evi-

dent when the dependence of the qi on v, for the films
grown always in the same conditions (Figure 3] is ana-
lyzed.Contrariously towhat would be expected, i.e. qi =
constant, qi decreases as v is increased for all the OH™
concentrations, even for those of region I of Figune 2,

These results seem to indicate a breakdown process of the
passivating films when the current, during the cathodic
potential sweep, is inverted. The rupture of the passiva-
ting films has been already pointed out as one of the proc-
esses Wwhich lead to transpassivations. In this case, the
rupture in understood as occurring when thé electrostriction
tension exceeds the critic rupture tension. In the present
case, the rupture phenomenon could be thought as due to
the internal tension of the film, since the electric field
passes through zero during the cathodic sweep. In another
words, the electrostriction tension would be decreased

below a critical value, when the internal tension due to
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the higher partial molar volume of the film (compared .with
the one of the metal) would prevail, thus causing the rup-

ture.

Returning again to the analysis of Figure 2, re-
gion II points out that, in the correspondent OH~ concen-
trations, dissolution, rupture and/or more growth of the

film with posterior rupture processes could exist.
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INTRODUCTION

Within our broad interest on the study of the redox and electronic
properties of coordination compounds by electrochemical methods,(1) we embarked
upon the investigation of the redox behaviour of series of ferrocene derivatives,
FcX [where Fc stands for Fe(nS—CSHS)(ns—CSHA)],with different types of
substituents (X);(z) the latter may ligate an aromatic ring through, for
instance, a sp3 or an unsaturated sp2 hybridized C atom, and some homo- and
hetero-annular disubstituted ferrocenes have also been investigated. However,
in this preliminary communication, we wish to report the results we have

(3-5)

obtained with a type of substituents we are particularly interested from

a coordination point of view: that with the isocyano functional group.

In the ferrocene derivatives under study, CNR [1; R=Fc (a), CHZFC (®)or
CH(Men)Fc (c) where Men=(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl], the isocyano
group is prone to coordination to a metal centre and the derived ferrocenyl-
-isocyanide complexes [Cr(CO)S(CNR)] (2) can be prepared by reaction of the
former with [Cr(CO)S(thf)].
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