Fulleropyrrolidine-phthalocyanine: A New
Molecule for Solar Energy Conversion
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Abstract. We report on photophysical properties of a novel dyad molecule having as
antenna/donor a Zn-phthalocyanine derivative and as acceptor a Cg derivative covalently
attached. We found evidence for long living photoinduced electron transfer in solid state,
Photovoltaic devices using films of fulleropyrrolidine-phthalocyanine dyad were built and
characterized.

INTRODUCTION

Photoinduced electron transfer in organic molecules is an intensively investigated
process in natural as well as in artificial systems [1]. Supramolecular systems
composed of electron acceptor molecules, like fullerenes, covalently linked to
photoactive donors are candidates to perform photoinduced electron transfer [2]. In the
present study we have investigated the photophysical properties of a new covalently
linked fulleropyrrolidine-phthalocyanine dyad having as antenna/donor a Zn-
phthalocyanine derivative and as acceptor a Cg derivative covalently attached [3].
Experimental evidence for photoinduced electron transfer has been observed, Films
made with the dyad are used for the implementation in photovoltaic devices with
spectral response at the maximum of the terrestrial solar emission.

EXPERIMENTAL

Thin film samples for optical measurements were prepared by spin coating from
chloroform or chlorobenzene solution onto quartz substrates. The absorption
coefficients were calculated from the reflectance and transmittance data. Photoinduced
absorption (PIA) measurements were performed with modulation technique.
Photovoltaic devices were built on transparent indium tin oxide (ITO) coated glass,
covered with a thin film of PEDOT:PSS. On top of it the active layer (~100-150 nm)
was prepared by spin coating from a toluene or chlorobenzene solution.
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FIGURE 1. Chemical structure of fulleropyrrolidine-phthalocyanine dyad (Pc-C60) and the component
molecules zinc-tetra-tert-butylphthalocyanine (ZnTBPc) and N-methylfulleropyrrolidine (C60-P).
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FIGURE 2. Absorption coefficient at 300K of thin films of Pc-C60 (continuous line), ZnTBPc (dotted
line) and C60-P (dashed line).

The top electrodes were vapor deposited using films of LiF and Al The device
fabrication and characterization was performed under Ar atmosphere. A lock-in
technique was used to measure the incident photon to current efficiency (IPCE) [4].

RESULTS AND DISCUSSION

In Figure 1 the chemical structure of Pc-C60 is shown. The details of the chemical
synthesis have been reported elsewhere [3]. In Fig. 2 the absorption spectra for the two
parent molecules ZnTBPc and C60-P are reported. The absorption spectrum of Pc-C60
shows noticeable differences from the sum of the spectra of the two parent molecules.
In particular, Pc-C60 shows a Soret band at 337 nm and the two components of the Q
band at 640 and 685 nm with different relative intensities compared to the parent
molecule spectrum. The dissimilarities can be ascribed both to a hindered n-rt stacking
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