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Zirconium and its alloys are of considerable ‘ ‘ ‘ "
interest to the nuclear power industry, where ziigm T T e
alloys are being used in light water reactors ad fu
cladding and box material. For this application, an 4t 100 mv/s for + and, and 25 mV/s fop .
important aim is to increase the fuel burn up by
reducing the oxidation rate of zirconium and it®ys.

We have investigated anodization as a possible References
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could be investigateft®. The main objectives of this A Ambard. Formation of thick anodic oxide
investigation were: (i) to study the effect of the layers on zirconium and zirconium alloys. in
electrolyte during the anodic oxide growth, ang (ii 201st Meetina of the electrochemical society.
attempt to find a kinetic transition that is obsshin Slope 2.87 nmV* A.:J. Electrochem.
the autoclave experiments. The growth of the anodi

oxide layer was performed in three different medium 2. M.A.A. Rahim, A.AA.R., M.W. Khalil, J.

an acid (0.5M HSQy), a basic (0.1M NaOH) and a near Appl. Electrochem., 199@6: p. 1037-1043.
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impedance spectroscopy (fig. 1). Their thickness wa

followed at high frequency during the growth ane th
results have been correlated with the direct SEBt-po
anodization observations of rod cross sectiowsOH

is described in the literature as a medium thatdda a
contamination-free zirconium oxide filfi. However,
we have observed a breakdown at 300V in this
medium. The experiments in .80, indicate that
whatever sample composition and insulation mode, th
breakdown occurs at voltages below 200V. In
(NH,),B40;, anodization was successfully performed
up to 600V (fig. 2). The SEM observation of the
zirconium rod (Zr-99.8%) anodized at 540V showed a
dense oxide film that had dispersion in thickness
between 1.3im and 1.6um. No cracks are observed in
the oxide film contrary to the zirconium wire (Zr-
99.2%). The remarkable behaviour of Zr rod in
(NH,).B40O; is attributed to a different breakdown
mode, linked to the electrolytic solution compasiti

In the two former media, the breakdown is verynise
and localized. It leads to a short circuiting begwehe
solution and the metal. Whereas in the latter nradit

is diffuse, given rise to electrical discharges

throughout the sample which increases in intensity
with the applied bias.

Figure 1. Bode representation of the impedance
spectra obtained at different potentials for thedic
oxide film grown ir0.1 M (NH,),B40- electrolyte on
zirconium with a scan rate of 100 mV/s
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