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The interest in metal-free materials has been recently rising, and structures with target properties and chemical
features have significantly widened the application spectrum of this class of materials. Among those, carbon
nitride materials, a class of 2D polymeric semiconductor with ideal formula C3N4, have recently attracted much
attention especially in photocatalysis. However, up to now, their application in several fields was hindered due to
the low homogeneity of the coatings available. Recently, we developed an innovative method to produce carbon
nitride thin films with tunable thickness by means of chemical vapor deposition. The as prepared thin films are
highly stable, homogeneous, and flat with a very high refractive index, even in the range of diamond. ' The high
homogeneity and conformal deposition of the carbon nitride thin films prepared enabled to use them to develop
innovative batch and microfluidic photoreactors, by coating the reactors’ walls, achieving high selectivity and
conversion in shorter time. 2 The utilization of carbon nitride thin films further enabled the development of in-
operando spectroscopic techniques providing fundamental mechanistic insights and the critical role of surface
interactions in key reactions, such as water splitting.> 4 Furthermore, the surface activity of carbon nitride thin
films enabled to develop a system for the directional and selective movement of emulsion Janus droplets.®
Eventually, the use of thin films in energy conversion is still in its infancy, however, it sets the premises for

significant improvements in photo-, photoelectro-catalysis, and beyond.
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