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Project Scientific Abstract 

The 2D-PRINTABLE project aims to integrate sustainable large-scale liquid exfoliation techniques with 
theoretical modelling to efficiently produce a wide range of new 2D materials (2DMs), including 
conducting, semiconducting, and insulating nanosheets. The focus includes developing the printing 
and liquid phase deposition methods required to fabricate networks and multicomponent 
heterostructures, featuring layer-by-layer assembly of nanometer-thick 2DMs into ordered 
multilayers. The goal is to optimize these printed networks and heterostructures for digital systems, 
unlocking new properties and functionalities. The project also seeks to demonstrate various printed 
digital devices, including proof-of-principle, first-time demonstration of all-printed, all-nanosheet, 
heterostack light-emitting diodes (LEDs). In conclusion, 2D-PRINTABLE will prove 2D materials to be an 
indispensable material class in the field of printed electronics, capable of producing far-beyond-state-
of-the-art devices that can act as a platform for the next generation of printed digital applications. 
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Public summary 

Novel two-dimensional materials that provide strong optical emission could serve as photo-active 

inks in future printable electronics. Our team has identified more than 2000 bulk materials that could 

be exfoliated in novel two-dimensional monolayers, and we screen them here for optimal optical 

properties, identifying in particular those materials that have indirect band gap in the bulk, and thus 

minimal emission, and that have instead a direct band gap, and strong emission, in the monolayer 

form.  
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