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PdO/Polyaniline nanocomposite for room
temperature hydrogen sensing application

This work reports the synthesis of palladium
oxide (PdO)/polyaniline nanocomposites with
their application as highly sensitive, stable and
selective hydrogen gas sensing materials.
Pristine polyaniline is synthesized using
economical and facile chemical synthetic route
and it is loaded with different weight percentage
(1 wt%, 2 wt%, 5 wt% and 10 wt%) of PdO via
simple sol-gel process. The crystallographic
properties, shape and size of synthesized
polyaniline and its nanocomposites are
characterized using X-ray diffraction (XRD)
spectroscopy and transmission electron
microscopy (TEM) correspondingly, whereas
their nature of bond and optical properties are
obtained using Fourier transform infrared
(FTIR) spectroscopy and ultraviolet-visible (UV-
Vis) absorption spectroscopy respectively.
Uniform thin film of polyaniline and
PdO/Polyaniline nanocomposites is fabricated
using spin coating process on platinum
interdigitated glass substrates and their surface
morphology along with their uniformity is
observed using scanning electron microscopy
(SEM). Polyaniline and PdO/polyaniline
nanocomposite thin films are employed as
active materials for conductometric solid state
hydrogen gas sensing application at room
temperature. It is found that PdO/polyaniline
nanocomposites thin film shows high hydrogen
gas sensitivity as compared to the pristine
polyaniline and their sensing response
increases as the concentration of PdO rises
from 1 wt% to 10 wt%. Also, it is observed that
PdO/polyaniline nanocomposite thin film shows
higher selectivity for hydrogen (H,) on being
compared with the sensitivity for carbon dioxide
(COy,), Sulphur dioxide (SO,) and Methane

(CHy,) respectively. These observations will
assist in the fabrication of miniaturized highly
selective and stable solid state room
temperature hydrogen gas sensors.
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