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a  b  s  t  r  a  c  t

Films  based  on  electrostatic  interactions  between  tetracationic  porphyrin,  5,10,15,20-(4-
trimethylammoniophenyl)  porphyrin  tetra(p-toluenesulfonate),  [H2TPhN(Me)3P]4+ and  Dawson  type
polyoxometalate  �2-[Fe(P2W17O61)]7− (POM)  are  formed  by the  so  called  layer-by-layer  self-assembly
method.  Successive  deposition  of  layers  has been  monitored  by  UV–visible  absorption  spectroscopy.
Atomic  force  microscopy  (AFM)  and  X-ray  photoelectron  spectroscopy  (XPS)  have  been  used  to explore
the  morphology  and  composition,  respectively.  Electrochemistry  and  permeability  studies  have  been
carried out  by  cyclic  voltammetry.

The  photocatalytic  properties  of these  films  have  been  also  studied  for the  reduction  of silver  ions.
Indeed,  in  these  systems,  porphyrins  can  be excited  by  visible  light  which  play  the  role  of  photosensitizers
able  to give  electrons  to  POM  known  to  be good  catalysts.  Giant  silver  dendrites  have  been  obtained.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Polyoxometalates (POMs) are metal-oxygen polyanionic clus-
ters which absorb in UV range of light. These molecular clusters of
early metal elements in their highest oxidation state exhibit vari-
ety of applications in catalysis, materials science or medicine [1]
because of their rich electronic and optical properties [2–5]. The
ability to modify their redox and chemical properties by replacing
one or many elements renders them particularly attractive for cat-
alytic applications [6].  For example, we can use these compounds
for electrocatalytic reduction of nitrite [7–10].
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Polyoxometalates can also play key role in environmentally
benign oxidative photodegradation of organics compounds in
cleaner water technologies [11]. While photolysis in the presence
of a sacrificial electron donor reduces POMs which in turn lead to
the reduction of metal cations, it appears finally as a useful alterna-
tive for synthesis and recovery of metal nanoparticles [12] wherein
POM can both serve as photocatalyst and act as stabilizer [13].

Nevertheless, POMs absorb in UV range of light thus posing
threat to environment, which has been averted by their coupling
with a suitable chromophore unit that can absorb the visible solar
range of light likewise porphyrin [1,14].  Indeed, chromophores like
porphyrins are attractive components in materials because of their
appealing chemical and photochemical properties: intense visible
absorption bands, long-lived excited states, and tunability by chem-
ical derivatization [14–17].  Thus, with appropriate central metal
ions, they are well suited as electron donors, and are often used in
supramolecular systems [18,19].
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