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Photochromic solar cells are a new type of photovoltaic device with dynamic optical properties that
could potentially be used in glazing and buildings in the future. These solar cells exhibit changes in colour,
transparency and photovoltaic performance in response to sunlight conditions.

In 2020, we have shown that the design of push-pull photochromic photosensitizers of the diphenyl-
naphthopyran series and their use in a dye-sensitised solar cell configuration is an effective strategy for
achieving solar cells with light-driven optical properties. This approach resulted in excellent reversibility
of the colouring and decolouring process, as well as efficiencies of the order of 4% for the solar cells. We
have also shown that these dyes can be used to fabricate semi-transparent mini-modules with a
maximum power output of the order of 35mW. [1]

Recently, we have sought to develop push-pull photochromic dyes with faster bleaching kinetics and
better optical properties. In this work, we will outline the synthetic routes used to prepare these
photochromic dyes and detail their optoelectronic properties and structure-property relationships [2-3]. In
particular, we will show that by appropriate molecular design, it is possible to obtain molecules that exhibit
a better photochromic behaviour in devices [4]. We will also present the synthesis and characterisation
of new dyes that show a better tuning of their spectra to the photopic response of the human eye allowing
producing semi-transparent mini-module with an average visible transmittance varying between 66% and
50% and a colour-rendering index of around 95 in both the uncoloured and coloured states. [5]

Figure: Image of a semi-transparent mini-
module based on a push-pull photochromic

dye.
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