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Synthesis and hydrogen-sensing performance of Pt-modified SnO, nanorods

XU Jiagiang'?, JIA Xin"?, ZHANG Zixuan'’
( 1.College of Sciences, Shanghai University, Shanghai 200444, China;
2.NEST Lab, Shanghai University, Shanghai 200444, China )

Abstract: SnO, nanoflowers composed of nanorods were synthesized via a one-step hydrothermal method.
Pt-SnO, composites were subsequently prepared through a high-temperature reduction process at varying
temperatures. The surface dispersion states of Pt atoms in the composites were systematically characterized
using X-ray diffraction (XRD), high-resolution transmission electron microscopy (HRTEM), and X-ray
photoelectron spectroscopy (XPS). The characterized materials were subsequently integrated into MEMS-based
gas sensors. Gas-sensing performance evaluation demonstrated that the Pt-SnO, composite exhibited optimal
operation at 250 °C, representing a 60 °C. reduction compared to that of pristine SnO, (310 °C). At this optimized
temperature, the composite achieved a hydrogen detection limit of 5x10°° with a response value of 3.81 to
200x10°® H,. The sensor demonstrated rapid response/recovery kinetics, with the characteristic times being 7.2 s
and 4.8 s respectively. Comparative analysis revealed significant improvements in the Pt-SnO, composite over
both pristine SnO, and Pt NPs-SnO, counterparts across critical performance metrics such as detection limit,
hydrogen response magnitude, response time, and recovery time.

Keywords: SnO; nanorods; precious metal modification; H, sensor; single Pt atom
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