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Thesis Title: 

Intensifying CO2 photoreduction into value-added fuels using microscale illumination 

Abstract: 

The increasing of fossil fuels consumption together with the anthropogenic CO2 emissions led 

to an energy crisis and global warming. One of the best methods to address these two 

problems is artificial photosynthesis. Accordingly, this work aims to overcome barriers in the 

CO2 photoreduction into renewable fuels using improved heterogeneous photocatalysts, 

with high activity and selectivity, and innovative microreactors with microscale illumination. 

The photoreactor consists of a back stainless steel slab (BSSS), where a network of static 

mixing chambers interconnected by transport channels is mechanically imprinted, and a 

frontal borosilicate/quartz slab is irradiated by LEDs lighting. The BSSS will be coated with thin 

films of catalyst (TiO2 based zeolites or metal organic frameworks-MOFs), using different 

methods. Afterwards, the influence of the catalyst morphological characteristics, reactor 

illumination and operating conditions on CO2 photo-conversion rate into high-value products 

will be detailed assessed to attain a more mature technology. 
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