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Solar-driven PEC has attracted a relevant interest by the scientific community with the
aim at reducing the devices’ fabrication costs and improve efficient processes. Even if
some outstanding in terms of conversion efficiency reported for PEC based on
semiconductors solar cells, there some important limitations that prevents their full
exploitation, such as the thermal and physical stability. To overcome the limitations of
the mentioned converters, we propose the use of a new material, black diamond, which
can act at the same time as solar converter at high temperatures and photocatalytic
electrode, as well. The technology proposed by “SPEEDHY”, a recent project financed by
Italian Minister of Research (MUR), is based on simple photo-catalytic device, thanks to
the combination of an ultra-wide energy bandgap, capability of efficiently absorbing and
converting solar photons, enhances surface activities and stable operations at medium-
high temperature [1]. The proposed device is a black diamond photoelectrochemical
(PEC) converter. Black diamond is a wide bandgap semiconductor, able to absorb and
convert solar radiation, overcoming the limitation of diamond, that is used in
electrocatalysis but suffers into absorption the solar radiations. SPEEDHY technology
exploits the advantages of PEC and solar thermochemical converters, minimizing the
main power losses. SPEEDHY is to provide effective routes for the green production of
the most important chemical fuels using a unique technological platform, which can be
properly and easily tuned to the specific need.
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