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Abstract

To realize the visual colorimetric detection of hydrogen (H:) at room temperature, this work
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combines the hydrothermal method with chemical reduction to fabricate W03 /Pd composite nan-
owires with a one-dimensional nanowire morphology. The sensitive materials were character-
ized by SEM, TEM, and XRD for morphology and composition analysis, confirming the successful
preparation of the target material. Testing against 30,000 ppm H: reveals that the W03/Pd com-
posite nanowires exhibit a distinct naked-eye visible color change from grayish-white to blue,
whereas pure WOs shows negligible color variation. Furthermore, we performed H: concentra-
tion-dependent tests on the WOs/Pd composite nanowires, determining a colorimetric detection
limit of 2000 ppm H:z and a response saturation point at 20,000 ppm H:. The material also demon-
strates excellent gas selectivity and cyclic stability. Collectively, these results indicate that the
significantly enhanced performance of the W03 /Pd composite nanowires can be attributed to the
excellent catalytic effect of Pd toward Hz. Therefore, this study provides a safe and convenient
monitoring scheme for scenarios such as hydrogen energy storage and transportation, industrial
production, and fuel cell systems.
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Figure 1. SEM images of the samples: (a) WO3 nanowires; (b) WO3/Pd nanowires. (c)~(f) These are the EDS elemental
mappings of W, O, and Pd in WOs/Pd nanowires, which have a different field-of-view scale compared to the SEM image

1. ¥& SEM Blf%&, (a) WOs 5Kk ; (b) WOs/Pd 4HKZ; (c)~(f) WOs/Pd K&k W, O #1 Pd JTEAY EDS BElf%,
5 SEM B¢ BEMEIREESR
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Figure 2. TEM images of the samples: (a) WO3 nanowires; (b) WO3/Pd nanowires; (c) HRTEM image of the WO3/Pd nanowires
2. HESREY TEM Bl&, (a) WOs 43KEk; (b) WOs/Pd HKZ%; (c) WO3/Pd 4hK4kAY HRTEM [Ef%
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Figure 3. XRD patterns of WO3 nanowires and WO3/Pd nanowires
[ 3. WOs 45KEk . WOs/Pd 4iKEkH XRD Bl
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Figure 4. Color changes of the sensitive materials before and after exposure to 30,000 ppm Hz and air: (a) WO3/Pd nanowires;
(b) WOs nanowires
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Figure 5. AE of WO3/Pd composite nanowires at different H> concentrations
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Figure 6. AE of WO3/Pd composite nanowires under 30,000 ppm of various gases
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Figure 7. Cyclic stability test of WO3/Pd composite nanowires at 30,000 ppm Hz
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