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Fabrication of In,O; Nanofibers and Their Formaldehyde Sensing Properties
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Abstract: The novel In,O; nanofibers were prepared via electrospinning method combined with a subsequent
thermal process. The morphology and crystalline of the as-prepared products were characterized by scanning
electron microscopy, transmission electron microscopy and X-ray diffraction. The results indicate that these
nanofibers have diameters in the ranges of 250 nm-300 nm and are composed of numerous tiny In,O;
nanoparticles with good uniform size. The In.Os nanofibers-based sensor has excellent sensing properties towards
formaldehyde. The results demonstrate that the optimum working temperature of In,O; nanofibers-based sensor is
200 °C and it exhibits a response of 2.1 to 5 percent per million formaldehyde. After investigating the sensing
mechanism of the sensor, the great sensing properties of the sensor can be attributed to the one-dimensional
structure of nanofiber, the reduction properties of formaldehyde and the surface adsorption oxygen of the
material. Moreover, the sensor based on In,Os nanofibers displays good stability and selectivity to formaldehyde,
which brings a promising future for designing superior formaldehyde gas sensors.
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Fig. I SEM images of as-synthesized In.0; nanofibers (a)
before calcination, (b) after calcination, (¢) enlarged In,O,
nanofibers after calcination,and the inset in (¢) is TEM image

of In,0; nanofibers after calcination
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Fig. 2 XRD pattern of as-prepared In,O; nanofibers
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of 100 x10™° HCHO at different operating temperatures and to
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Tab.1  Detection of formaldehyde gas sensing properties by sensitive material prepared by different methods

formaldehyde concentration

sensing materials method operating temperature/°C (percent per million) sensitivity(Ra/Rg) reference
ribbonIn,0; wet chemistry 420 100 1.7 [12]
nestlike In,0; solvothermal 400 100 5.5 [13]
In,O; nanoparticle  solvothermal 200 100 1.7 [14]
In,0; nanofiber  electrospinning 340 100 3.1 [15]
In,O; nanobelt  electrospinning 300 100 4.2 [15]
WO: microspheres template method 320 100 4.5 [16]
7n0 nanoribbon  electrospinning 220 160 4.1 [17]

In,Osnanofiber  electrospinning 200 100 6.8 our work
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