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Sustainable luminescent solar concentrators 
based on organic-inorganic hybrids modified 
by chlorophyll
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Luminescent solar concentrators (LSCs) are lumines-
cent waveguides able to convert sunlight into specific 
wavelengths which is then guided by total internal 
reflection to a photovoltaic (PV) device located at its 
edges, facilitating the urban integration of PV elements. 
The use of sustainable natural-based organic molecules 
as luminescent species is still a challenge. In this work, 
a novel chlorophyll-based LSC with emission proper-
ties in the red/NIR spectral region is reported. The 
chlorophyll molecules were extracted from Spirulina 
maxima, an abundant cyanobacteria, and immobilized 
in organic-inorganic hybrid matrices. The LSCs were 
coupled to a Si-based commercial PV device revealing 
optical and power conversion efficiency values of ~3.70 
% and 0.10 %, respectively, illustrating their potential for 
the development of nature-based LSCs meeting the 
requirements of reliable, sustainable and competitive 
energy systems.
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