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Fig. 1 XRD patterns of pure MoOs(a) and V doped MoOj; nanobelts(b)
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Fig. 2 Raman spectra of pure MoO; and V doped MoO;

nanobelts
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Fig.3 High magnification((a)—(f)) and low magnification((g)—(1)) FESEM images of pure MoO; and V doped MoO; nanobelts
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Fig. 5 EDS elemental mappings of VM-3: (a) SEM image; (b) O; (c) Mo; (d) V
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Fig. 6 Response value of pure MoO; and V doped MoO; nanobelts to ethanol at different temperatures: (a) Pure MoOj; nanobelts;

(b) VM-1; (c) VM-2; (d) VM-3; (¢) VM-4; (f) VM-5
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Fig. 7 Response—recovery curves of sensors based on pure
MoO; nanobelts and VM-3 to different ethanol concentrations
at240 C
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Fig. 8 Linear relationship between lg (S—1) and lg C of
sensors based on VM-3 at 240 C
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Table 1 Responses to ethanol of some sensors reported in literature
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Fig. 9 Response value of sensor based on VM-3 to 1000 X

107 various gases at 240 C
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Fig. 10 Response—recovery curves of sensor based on VM-3

to 500X 107° ethanol at 240 °C
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MNES. HER 1 A5, IXEERPRI RIS LR (<10 X

Lowest detect

Gas sensing material Ethanol/10™° Sethanot (Ra/Ry) o » Temperature/'C Reference
limitation/10
MoOj; microtube 200 36.2 50 240 Ref. [17]
MoOj; network structure 1000 40 100 350 Ref. [18]
MoO; core/shell structure 500 56 10 180 Ref. [19]
(PANDMo00O; 1000 19 200 190 Ref. [20]
MoOj; nanosheet 800 58 5 300 Ref. [21]
SnO,/a-MoOs 500 67.7 100 300 Ref. [22]
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Synthesis of V doped MoO; nanobelts and effect of
V doping on gas sensing properties towards ethanol gas

ZHAO Yun-feng', TIAN Jing-wen?, LIU Shun-shun®, CAO Min-chi’, YI Zi-gian?, YANG Shuang®, LIU Yue-li®

(1. School of Science, Wuhan University of Technology, Wuhan 430070, China;
2. State Key Laboratory of Silicate Materials for Architectures, School of Materials Science and Engineering,
Wuhan University of Technology, Wuhan 430070, China)

Abstract: V doped MoOj; nanobelts were prepared by a hydrothermal method, aiming at solving their intrinsic problems
of high operating temperature (300—-500 ‘C) and poor detecting ability to low concentrations of gas of MoOs;. Gas
sensors based on V doped MoO; nanobelts were fabricated and the influence of V doping amounts on the ethanol gas
sensing properties of the gas sensors was studied. The results show that the most appropriate ratio of n(V):n(Mo) is 1:10
in the precursor, and the optimum operating temperature is 80 ‘C lower than that of the sensors based on pure MoO3
nanobelts. In addition, the response value of the sensors based on V doped MoO; nanobelts to 1000X 107 (volume
fraction) ethanol gas is 5.2 times higher than that of the sensors based on pure MoO; nanobelts. All the above results
imply that V doping can effectively decrease the operating temperature as well as improve the response value to ethanol
gas.

Key words: gas sensor; MoOj; nanobelt; V doping; response value
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