Abstract #1196, 223rd ECS Meeting, © 2013 The Electrochemical Society

Photosensitized Hydrogen Evolution from Water
Using Coaxial Nanohybrid Based on SWCNTSs
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Photocatalytic hydrogen generation has been a
challenging topic for realization of the storage and
conversion of solar energy. Recently, Jiang and co-
workers reported that a poly(phenyleneethynylene)
conjugated backbone wrapped with a poly(benzyl ether)
dendrimer framework bearing charged exterior surfaces
shows amazing high activity, i.e., the quantum yield for
the hydrogen evolution reaches 0.26 upon irradiation with
a light of wavelength 410 - 430 nm.!"!" From this point of
view, the construction of highly ordered photofunctional
interface should be quite effective to improve the
photocatalytic activity of organic systems. We reported
photoinduced electron transfer systems consisting of
fullerene and/or SWCNTs.”!  Especially, dendritic
dispersants, anthryl dendrons and fullerodendrons, were
very effective to disperse the SWCNTSs via the formation
of supramolecular nanocomposites,””) of which charge-
separated states were observed under visible light
irradiation.”*¥ In particular, the charge-separated state of
SWCNT/fullerodendron is capable to migrate the electron
to methyl viologen (MV*") yielding MV"" as an electron
pool. Because dendritic wedges of  the
SWCNT/fullerodendron supramolecular nanocomposites
are very useful to introduce an inorganic shell, we have
succeeded to produce SWCNT/fullerodendron/SiO,
coaxial nanohybrid that can act as an photosensitizer to
generate hydrogen from water (Fig. 1).1) It is notable that
the quantum yield of hydrogen evolution using the coaxial
nanohybrid is 0.31 upon a visible light (A = 450 nm)
irradiation.

This paper describes the chemical modification of
SWCNT/fullerodendron supramolecular nanocomposite
and its photocatalitic activity.
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Fig. 1. Schematic illustration of SWCNT/fullero-
dendron/SiO, coaxial nanohybrid and its
photocatalytic hydrogen evolution reaction.
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