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Colorimetric thin film humidity Sensors – From material development to De-
tection

Abstract:

Colorimetric humidity sensors rely on the principles of color change in response to fluctuations 
in humidity which is often due to the interaction between water molecules and the sensor ma-
terials, change of the thickness and/or refractive index and resulting in a shift in the optical 
properties of the material. These sensors, mostly based on thin films of different materials, 
usually polymers or inorganic substances, can reversibly change color under varying humidi-
ty conditions. Easy detection provided by this method allows using simple visual evaluation of 
the changes or via spectrophotometry measurements of reflectance/transmittance spectra. 
In the process of developing such sensors, the main and most important goal is achieving 
linear dependence on the detected changes with relative humidity RH and exhibiting a short 
response/recovery time, small hysteresis, good reproducibility and stability. All these prop-
erties can be controlled by modifying the materials used, e.g. by synthesis of polymers with 
different composition and structures or via synthesis of composite materials. Having in mind 
that the optical response of the sensor is different depending on the characteristics of the 
thin films and the sensitive materials used, it is important to find the most suitable conditions 
under which the color change is most significant. The creation of such sensor covers both 
the selection and modification of the chosen material followed by extensive investigation of 
sensor`s behavior under changing humidity conditions. Possible applications like optimizing 
workspaces with real-time environmental monitoring and control of the conditions remotely 
via IoT, environmental and human body monitoring, etc., are the development trends for fu-
tures advancements.
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