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ABSTRACT
In TiO2-based dye-sensitized nanocrystalline solar cells, efficiencies of up to 11%
have been obtained using Ru dyes, but the limited availability of these dyes together
with their undesirable environmental impact have led to the search for cheaper and
safer Porphyrin dyes.

We aim to investigate the effect of adding t-butyl groups substituents to
unsymmetrical Zn-Porphyrins used for the preparation of dye sensitised solar cells
(DSSC). We have used two different unsymmetrical meso-tetraphenyl substituted
Zn-Porphyrins attending to two objectives:

(1) to observe how the substitution of three para positions of the meso-phenyl groups
adding t-butyl groups substituents influences the formation of molecular aggregates
onto the semiconductor nanoparticles

(2) To deduce the influence that the substitution the electron transfer processes that
take place at the different interfaces of the photovoltaic device using, steady-state and
time resolved spectroscopic techniques.

The electron transfer reaction between the photoinjected electrons in the
nanocrystalline TiO2 mesoporous sensitized films and the oxidized electrolyte in dye
sensitized solar cells _DSSC _ plays a major role on the device efficiency. In this
article we show that, although the presence of molecular aggregates on the
Zn- porphyrin DSSC we measurement the device photocurrent then use femtosecond
fluorescence up-conversion tech to understand electron injection kinetics and
intra-molecular energy-transfer rate .Therefore, their drawback can be overcome by
designing dyes with peripheral moieties that prevent the formation of the aggregates
and are able to achieve efficiencies as high as 1% under A.M 1.5 sun,
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