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Abstract

Novel low humidity sensors were fabricated through in-situ
photopolymerization of polypyrrole/TiO, nanoparticles (PPy/TiO, NPs)
composite thin films on quartz-crystal microbalance (QCM). The
characterizations of the thin films were analysed by scanning electron
microscopy (SEM) and atomic force microscopy (AFM). The sensitivity
increased with increasing the doping amount of TiO, NPs. The PPy/50
wt.% of TiO, NPs composite thin films showed excellent sensitivity
(0.0246 -AHz/Appm, at 171.12 ppm,), linearity (Rsqr=0.9576) and fast
response time (12 s at 55.0 ppm,). The low humidity sensing mechanism
was discussed in terms of surface texture and nanostructured morphology
of the composite materials. Moreover, based on the adsorption dynamic
analysis, the association constant of water vapor molecules with PPy and
PPy/50 wt.% of TiO, NPs composite thin films were estimated to be
81.609 and 227.867 M™, respectively, thus explaining the effect of adding
50 wt.% TiO, NPs into PPy in the increased sensitivity of low humidity

sensing with larger association constant.

Keywords: Low humidity sensor; photopolymerization; quartz-crystal
microbalance; composite material; polypyrrole/TiO, nanoparticles;

adsorption dynamic analysis.



