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ABSTRACT  

Nanoplastics (NPs) accumulating in the environment pose a severe threat, calling for reliable 
and simple sensing methods. We investigated the use of an electrolyte-gated field-effect-
transistor based sensor with a carbon nanotube semiconducting channel (EG-CNTFET) for 
the detection of NPs in aquatic environments. We compared the EG-CNTFET sensitivity using 
polystyrene NPs with non-functionalized or carboxylated surface. The EG-CNTFET devices 
presented a sensitivity of 22.6 and 20.9 μA*ml/mg for non-functionalized and carboxylated 
NPs respectively. This sensitivity is attributed to non-covalent interactions between CNTs and 
NPs, and it is similar towards both NPs. Indeed, through scanning electron microscopy, NPs 
were observed on the CNTs network, while not on the gate electrode. This study offers a 
starting point for the use of EG-FET-based sensors for detection of environmentally relevant 
NPs.     


