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Research Title: Fabrication of novel humidity sensor based on nanoparticles and composite materials
by electrostatic spray deposition
Researcher:  Miss Thutiyaporn Thiwawong

Faculty College of Nanotechnology

Abstract

This research is a study of preparation of silver nanoparticles, zinc oxide nanoparticles thin films
by electrostatic spray deposition (ESD) for humidity sensor application. The nanoparticles thin films
were deposited on glass substrate to investigate the thin films growth conditions such as distance
between nozzle and substrate, deposition time, and electrostatic field. The crystal structures of sample
films, their surface morphology, and optical properties have been investigated by X-Ray diffraction
(XRD), Field emission scanning electron microscopy (FE-SEM), atomic force microscope (AFM) and
UV-VIS spectrophotometer (UV-VIS), respectively. Silver nanoparticles thin films were founded in
the orientation of (100), (200), (311) and (222) plane cubic structure at diffraction angle 20 = 38.2°
44.3°, 64.4°and 77.4°. In case of zinc oxide nanoparticles thin films, the crystalline properties were
founded at at diffraction angle 20 = 38.2°, 44.3°, 64.4°and 77.4° that corresponding to the orientation
of (100), (200), (311) and (222) plane with cubic structure. For the silver nanoparticles humidity sensor
were fabricated on to interdigitated electrodes. The characteristic sensor showed that a sensor has
impedance 10.3 kQ) at relative humidity sensor of 93%RH sensitivity of 1.84x1050hrn/%RH, and
hysteresis of 8 %RH. Humidity adsorption and desorption time are 4 and 2 seconds, respectively. With
zinc oxide nanoparticles, humidity shows highly linear sensitivity behavior between the relative

humidity and the complex impedance.
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