ARTIFICIAL PHOTOSYNTHESIS

Artificial photosynthesis targets the conversion of solar energy into chemical fuels by means of
photoinduced transformations of suitable, abundant substrates. Among several reaction schemes, water
splitting into hydrogen and oxygen represents the most challenging transformation. Taking inspiration from
the working principles of natural photosynthetic systems, the research aims at the development of
functional units for the light-harvesting (antennae), for the photoinduced charge separation (reaction
centres), and for the storage and utilization of accumulated charges (multi-electron catalysts). As far as the
synthetic aspects is concerned, the project takes advantage from collaborations with different laboratories
in Italy and abroad. Of particular relevance within the research group is the optimization of the kinetic
aspects, crucial for the resulting efficiency of the investigated molecular systems. Within this framework,
several time-resolved spectroscopic techniques are employed in both the fast (nanosecond) and ultrafast
(pico/femtosecond) regime.

GOALS

The research activity can be divided into two main lines:
- artificial reaction centers for photoinduced charge separation
- multi-electron catalysts for oxidation and reduction

INSTRUMENTS AND METHODS

Nanosecond laser flash photolysis, pump-probe femtosecond transient absorption spectroscopy,
electrochemical and photoelectrochemical techniques, gas-chromatographic techniques.
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