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Abstract: Carbon nanomaterials have emerged as highly versatile interface components in 

electronic and photoelectrochemical (PEC) devices, where their role extends well beyond electrical 

conductivity. In this contribution, we show how graphene oxide, carbon nanodots, and graphitic 

carbon nitride act as dielectric-active interfacial materials, governing polarization phenomena, charge 

separation, and chaqJl extraction at semiconductor junctions. By tailoring surface chemistry, defect 

density, and nanostructure morphology, carbon nanostructures enable precise modulation of the 

local dielectric environment at carbon-semiconductor and electrode-electrolyte interfaces.  

Focusing on hybrid systems based on metal oxides, polymer semiconductors, and two-

dimensional materials, we demonstrate how carbon-derived interfaces influence interfacial electric 

fields andband alignment, thereby enhancing charge extraction and suppressing recombination 

pathways. The presentation further highlights water-based processing strategies for carbon 

nanomaterials, enabling the fabrication of sustainable dielectric thin-fihn interfaces with controlled 

microstructure and func1ional stability.  

These results underline the importance of carbon nanomaterials as interfacial dielectric design 

elements, offering new opportimities for improving efficiency, durability, and scalability in 

photoelectrochemical energy conversion and advanced electronic devices 
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