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ABSTRACT 

Controlling and monitoring humidity is of increasing interest in many fields such as meteorology, 

agriculture (greenhouse air control), HVAC (Heating, Ventilation and Air-Conditioning), automobile 

and aviation (development of defoggers), medicine processing, and food logistics (1). The growing 

need for humidity sensors requires the development of low cost, bendable, wearable and portable 

devices for their potential application in smart-packaging and e-textiles. Flexible humidity sensors 

use two main sensing principles: capacitive and resistive. The resistive transducing principle is based 

on changes in the resistance of the sensing layer whereas the capacitive transducing principle is 

based on a change in its capacitance. The main advantage of the latter over resistive ones is their 

lower power consumption and the possibility of their implementation in high frequency applications 

(2). Several materials have been investigated for their humidity sensing capabilities, such carbon 

nanotubes (CNTs) (3), transition metal dichalcogenides (TMDs) (4) and cellulose (5). Recently, 

following the discovery and isolation of graphene, the scientific community has turned in studying 

and utilizing its sensing capabilities, of which humidity sensing. One of the graphene-based materials 

that has received a lot of attention is the graphene oxide (GO). Due to the presence of oxygen groups 

in the graphene lattice as well its ability to be deposited at room temperature using techniques as 

simple as coating and self-assembly, GO exhibits hydrophilic behavior and has the ability to absorb 

water molecules from its environment, making it an ideal candidate for humidity detection (6,7). In 

this context, a capacitive humidity sensor was prepared by employing 3D printing approach using 

polylactic acid (PLA) as processing material. The produced electrodes are covered with a layer of 

graphene oxide (GO)/polyvinyl alcohol (PVA). The concept of such sensor is that water molecules 

are absorbed from the GO film, changing its dielectric properties and thus, the capacitance of the 

sensor. GO exhibits a remarkable behavior with high sensitivity through all the range of relative 

humidity 7-97%, giving the opportunity to detect even a tiny change in humidity levels. In addition, 

the fast response and recovery offers a rapid detection of the relative humidity level compared to 

state-of-the-art.  
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