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The prospect of tailoring the physicochemical prtips

of semiconductors crafts a fascinating scenarigetcelop

ad hoc materials for specific applications. In thégard,
the surface coverage of solids with organic/inoigan
sensitive layers is a common method to provide new
features without undermining the bulk traits [1].
Concerning organic-semiconductor coupling; a large
number of metal-oxides have been functionalized it
multitude of carbon-based molecules such as polymer
phthalocyanines, porphyrins and biological elemégats

In the midst of this crowd, the combination of ZnO
nanorods and porphyrins is enticing because of the
electron transport properties and the facile imnizdtion

of the molecules onto the semiconductor surface If8]
fact, the wide use of porphyrins like sensitiveelais due

to their variety of possible chemical interactiontbe
established structure-sensitivity relationship §4d the
match of their photo-absorption properties to tiéars
spectrum. On the other hand, zinc oxide provides th
possibility to fabricate ordered vertical structwigh high
surface/volume ratio by a simple and low-cost pdoce.
Recently we found that the conductivity of porphgri
coated ZnO nanorods is influenced both by adsorbed
molecules and visible radiation and that the exmosa
white light greatly enhances the gas sensitivityd an
selectivity [5]. Many factors can be tuned in order
improve the ultimate performance of material sushte
porphyrins structure or the crystal plane orieotatdf
semiconductor surface [6]. For example, we recently
shown the influence of metal-coordination complex o
photovoltage of ZnO nanorods coated with porphyrins
under different chemical environments has beeruatad

[7]. Obviously, this is only one aspect of the aler
functionalization process. In fact, the architeetunf
porphyrin arrangement plays a crucial role in tHtusion

and solubility properties of analytes [8]. In recgears,
the development of nanoporous or nanostructured
materials aimed at maximize surface/volume ratis ha
been a hot topic in many fields like photovoltaic
application (e.g. Dye-Sensitized Solar Cells) alnensical
Sensors.

Nevertheless, if the solar or chemical sensitive dges
not completely cover the underlying surface thiforef
could result vain. In this context, solution cogtidoes
not always provide a uniform coverage of the ZnO
surface and as a consequence the potentialitietheof
porphyrin-ZnO material are not fully exploited..
Herewith, a hybrid material growth recipe where
porphyrins are added directly to the precursortsmiuof

the hydrothermal method is illustrated. The bad&ai of
the proposed procedure is to functionalize the risdte
progressively during the nanorod formation.

The comparison of the sensing properties undeerdifit
illumination and chemical environment of this
functionalized materials with respect to solvenated
nanorods has been performed measuring the contact
potential difference with the Kelvin probe. The Wal
probe offers a simple solution to evaluate the amaf

properties of organic and inorganic materials.ds lheen
used for instance to estimate the band bending at
organic/semiconductor interface [9].

The gas sensitivity has been investigated expdeagwo
materials, hybrid and solution coating nanorods, to
different concentrations of six organic compountisege
alcohols and three amines) in dark and under white
illumination. The variation of the Contact Potehtia
Difference (CPD) show that in the case of the Hbri
material the exposure to visible light enhances the
response to reducing agents while in casting coated
material the enhancement is observed only for gash
electron donor molecule. Finally, the principal gament
analysis suggests that the light modulation comdgrove
both the selectivity of a single sensor and the
discrimination performance of an array of CPD
transducers based on such functionalized materials.
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