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Optimal synthesis and H, sensing property of Zn,SnQ04-ZnO
microwires

ZHU Lijia, LU Rui, LI Hansen, SHEN Yanbai
(School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Zn,SnO4-ZnO gas-sensing composites were synthesized by carbon thermal reduction
evaporation method, where the mixture of SnO,, ZnO and active carbon powders were used as the source
material, and Au-coated Si chips were used as the substrates. Microstructural characterization results
showed that Zn,Sn0O4-ZnO composites with good crystallinity, large length-to-diameter ratio, and high
yield were obtained under the optimal conditions of reaction temperature of 1 000°C, reaction time of 1 h,
Sn0O,, ZnO and C with the molar ratio of 2:1:4, and O,/Ar with volume ratio of 3%. Gas-sensing
properties demonstrated that Zn,SnO4-ZnO composites showed significant H, sensing properties with
short response and recovery times. The highest response of Zn,SnO4-ZnO composites to H, was found at
an operating temperature of 300°C. The response of Zn,Sn04-ZnO composites to H, increased linearly
with increasing H, concentrations.
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Fig. 1 SEM images and XRD patterns of Zn,SnO4-ZnO composites prepared at various reaction temperatures
a—1100C; b—1050C; c¢—1000C; d—950°C; e—XRD Wil
a-1100°C; b-1 050°C; ¢c-1 000°C; d-950°C; e-XRD patterns
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Fig. 2 SEM images and XRD patterns of Zn,SnO4-ZnO composites prepared at various reaction times
a—2.0h; b—1.5h; ¢c—1.0h; d—0.5h; e—XRD i
a-2.0 h; b-1.5 h; ¢-1.0 h; d-0.5 h; e-XRD patterns
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Fig.3 SEM images and XRD patterns of Zn,SnO4-ZnO composites prepared at various raw material ratios
a—3:1:4; b—2:1:4; c¢—1:1:3; d—1:2:4; e—XRD K[
a-3:1:4; b-2:1:4; c-1:1:3; d-1:2:4; e-XRD patterns
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Fig. 4 SEM images and XRD patterns of Zn,SnO4-ZnO composites prepared at various O,/Ar volume ratios
a—8%; b—5%; c¢—3%; d—0%; e—XRD [l
a-8%; b-5%; ¢-3%; d-0%; e-XRD patterns
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Fig. 5 Response-recovery characteristic curves of
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Fig. 7 Response time (a) and recovery time (b) of Zn,SnO4-ZnO composites to H, at various operating temperatures
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Fig. 8 Response-recovery characteristic curve of Zn,SnO4-ZnO composites to H, with different concentrations (a) and

relationship between the response of the sensitivity and H, concentrations (b) at operating temperature of 300°C
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