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During the last decade, a great variety of nanostructures (nanotubes, nanofibers or
nanowires) based on metals, carbons, polymers or semiconductors, have been synthesized
following different synthesis procedures by using nanoporous anodic alumina membranes
(AAM) as templates [1]. The principal reason for using templates of nanoporous AAM as
precursor patterns lies on the possibility to obtain, under certain experimental conditions,
periodic self-organized and highly ordered hexagonally dense packed nanoporous arrays [2].
This fact allows optimizing the performance of the devices so obtained [3]. On the other hand,
the fabrication of self-ordered nanotubular titanium dioxide has a great interest for its
technological application as a versatile material in photocatalyst, photovoltaic materials, gas
sensor, biocompatible materials for bone implants, or spacer materials for magnetic spin
valves, among others [4].

The characterization and chemical analysis of such membranes is of great importance
to determine their quality. X-ray photoelectron spectroscopy (XPS) and Rutherford
backscattering spectroscopy (RBS) [5,6] are the more common techniques used for this kind
of samples. Besides, Glow discharge (GD) spectrometry is being established nowadays as an
important technique for the direct analysis of solid samples both, homogeneous solids and
coatings (as thin as a few nanometers). Radiofrequency (rf) GDs coupled to optical emission
spectrometry (OES) have proven a great capability for the direct analysis of either conducting
or insulating materials (7). Preliminary studies have shown that rf-GD-OES could offer
interesting information (depth profiling chemical concentration analysis) in very thin
nanoporous films [8], as compared with other characterization techniques, e.g. XPS or RBS.

In this communication it has been investigated the potential of the rf-GD-OES (JY
5000 rf) to perform a comparative study of the depth profiling analysis in self-ordered anodic
alumina and titania nanoporous/nanotubes, grown by using a potentiostatic electrochemical
anodization procedure [2, 4]. Results show that this technique proves to be adequate for such
a challenging new application. It has been obtained lengths about 5 um or more for the
hexagonally self ordered nanoporous (Al,Os) investigated (for the two steps AAM anodized
in oxalic acid), with an average inner pore diameter of 35 nm and 105 nm interspacing.
Besides, the analysis of the self aligned titania nanotubes (TiO;) (grown by a single
anodization process in a mixture of HF+H,SO, acidic electrolyte) and with an average inner
pore diameter of 100 nm and 40 nm wall thickness, was done and showed to be about 300 nm
in length.

For both membranes, the empty nanoporous/nanotubes were filled with Ni by
electrodeposition. The direct analysis by rf-GD-OES reveals that this technique is able to
control the quality of this electrochemical deposition and, therefore, the characteristics of the
Ni nanowires formed (see Figure 1). Finally, the rf-GD-OES experimental results were
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correlated with the characterization of these samples obtained by RBS and scanning electron
microscopy (SEM) techniques (Figure 2).
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Figure 1: Rf-GD-OES depth profile Figure 2: Field emission-SEM image
analysis of a nanoporous alumina (cross sectional view), of a nanoporous
membrane  filled  with Ni by alumina membrane obtained by
electrodeposition. anodization process
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