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1. Introduction

According to Brenner's clasdficaion (1) the
eledrodepaosition of Fe + Co aloys belongs to the
caegory of anomalous codeposition in which a normally
lessnoble metal (Fe) depaosits the more noble one (Co) as
the potential is driven negative. In the cae anomalous
codeposition it isimposshble to predict the compasition of
the dloy, so that the former must the determined by some
other technique for a given conditions of aloy depasiti on.
The anodic linea swee voltammetry (ALSV) for phase
structure determination of binary alloys and quantitative
assesanent or phasesin the dloy has been devel oped.

In this work the objedive was investigate the Fe-
Co aloy eledrodepasition in a different metal ratio molar
in a solution content smple dloride using ALSV
technique for determination Fe-Co alloy compasition.
Also studied initial stages of aloy deposits by potentials

steps.

2. Experimental

A three-eledrode Pyrex” cdl was used to
perform the experiments with an approximate volume of
25 mL. The working eledrode was obtained seding a Pt
disk and pdishing in aluminum powder. The auxiliary
eledrode was Pt foil and all potentials quoted in this work
were refereed to the saturated cdomel eledrode (SCE).

The dedrolyte bath consisted of a0.1 M FeCl, +
0.1 M de CoCl, in molar ratio 1:5, 1:1 and 51in 1,0 M
KCl solutuion. The dedrochemicd experiments were
performed with Microquimica potentiostat-galvanostat
linked to PC microcomputer. The software used to control
the experiments was the MQPG.exe.

3.Resultsand Discussion

Fe-Co dloy eledrocrystalli zation was gudied by
potential steps (range —0.9 to —1.1 V) in three solutions
mentioned. Taking into account the equations for
instantaneous and progressive 3D nucledion and growth
process under kinect control mechanisms, the transients
current were normalized representing non-dimensional
plots (/lma)® VS, ttme (fig. 1). Is observed that
experimental results fitting the curve to instantaneous
nucleation for 5:1 ratio and progressve for 1:5 ratio. In
1:1 ratio an intermediate behaviour is observed.
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Figure 1: Non-dimensional (I/l,na)? VS. ttme plot for Fe-
Co alloysin different molar retio, Ege, = -1.02V .

The morphology of aloys is modified when
content Fe in solution is change. To 51 ratio deposits
present crystals with the same size but 1.5 ratio these have
sizedifferent that is acording the nucledion process

Figure 2. MEV of Fe-Co aloys deposits obtained in
different molar ratio (a) 1.5, (b) 1:1 and (c) 5:1, 5000X.

ALSVs of Fe-Co aloys electrodeposited at a
different molar ratio are shown in Fig. 3.
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Figure 3: Stripping wltammograms of Fe-Co de deposits
obtained from 1,0 M KCI solutions for different molar
ratio of Fe:Co in solution, v= 50 mv's™.

The deposit stripping obtained for 1:5 ratio show
two well-defined pess in — 0.05 and 0.6 V. When Co
percentage in solution is lower the first pes disappea
and new pe& isobservedin 025V for 1:1 and 0.12V for
5:1. These results indicae that different composition
alloys were formed.

The quantity total alloy deposits is lower in 5:1
ratio, as $rown by deaease charge dissolution observed
in ALSV curve. Therefore we can to say the dficiency of
depasition processis lower when content Fe is higher.

Alloys composition corresponding Fig. 2 were
determined by atomic absorption and presentsin Table 1.
Comparing ALSV curves with datain Table 1 and based
in ALSV pure metals is possible to define that rich Co
alloys presented more negative potential dissolution and
anomalous depasition occursto 15 ratio, in another ratios
the depasition processis regular.

Table 1. Dependence of Fe and Co content in the depasits
as afunction of the molar ratio Fe:Co in solution.

Fe:Coratio| % at/at Fe (% at/at Co
1.5 29.3 70.7
11 34.3 65.7
5:1 41.3 587

4. Conclusions

In this work was observed that nucledion
process and deposits morphdogy is modified with Fe
content in solution. The ALSV tedhnique permitted
indicae rich Co aloys.
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