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Effect of Substrate Temperature and Growth Duration on Palladium
Oxide Nanostructures
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Abstract Palladium (Pd) is widely used as a catalyst and noxious gas sensing materials. Especially, various researches
of Pd based hydrogen gas sensor have been studied due to the noble property, Pd can be adsorbed hydrogen up to
900 times its own volume. In this study, palladium oxide (PdO) nanostructures were grown on Si substrate (SiO2(300
nm)/Si) for 3 to 5 hours at 230 °C ~ 440 °C using thermal chemical vapor deposition system. Pd powder (source
material) was vaporized at 950 °C and high purity Ar gas (carrier gas) was flown with the 200 sccm. The surface
morphology of as-grown PdO nanostructures were characterized by field-emission scanning electron
microscopy(FE-SEM). The crystallographic properties were confirmed by Raman spectroscopy. As the results, the
as-grown nanostructures exhibit PdO phase. The nano-cube structures of PdO were synthesized at specific substrate
temperatures and specific growth duration. Especially, PdO nano-cube structrures were uniformly grown at 370 °C
for growth duration of 5 hours. The PdO nano-cube structures are attributed to vapor-liquid-solid process. The
nano-cube structures of PdO on graphene nanosheet can be applied to fabricate of high sensitivity hydrogen gas

sensor.
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Fig. 1. Schematic diagram of thermal CVD system for growth of PdO nanostructures (left) and substrate
(Si02(300 nm)/Si wafer) configuration for various temperatures (right).
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Fig. 2. FE-SEM images of as-grown PdO nanostructures for (a) 3 hours, (b) 4 hours and (c) 5 hours growth duration
with various temperatures (230 °C ~ 440 °C). The magnification is 100,000x for all images except (c) 340 °C
which is 200,000x.
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Fig. 3. Raman spectra of as-grown PdO nanostructures for (a) 3 hours, (b) 4 hours and (c) 5 hours growth duration
with various temperatures (230 °C ~ 440 °C).
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