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Synthesis of W-doped Cr,03 thin films and their application in isobutylene sensing

WANG Pengjia' , PENG Baoying™ , WU Wei®, GONG Yadong®
(1. Mechanical Electrical Engineering School, Beijing Information Science and Technology University, Beijing 100192,
China; 2. School of Mechanical Engineering, Ningxia Institute of Science and Technology, Shizuishan 753000, China;
3. School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China)

Abstract: In order to effectively monitor isobutylene gas, Cr,03; and W-doped Cr,05 (W/Cr,03) films were success-
fully synthesized via aerosol-assisted chemical vapor deposition (AACVD) technique on the surface of alumina sub-
strate. The microstructure, crystal structure, and elemental binding valence of Cr,03; and W/Cr,0; films were ana-
lyzed by SEM, TEM, XRD and XPS. The results show that Cr,05 film is composed of nanoparticles with the particle
size of about 50 nm, a thickness of about 20 um, and its structure is relatively loose. However, the thin film obtained
by W doping Cr,03; has a compact structure, and the size of nanoparticles is about 15 nm, which is remarkably re-
duced due to the introduction of W into the Cr,0; crystal lattice. Both Cr,0; and W/Cr,05 films have a single
hexagonal crystalline structure. The gas sensitivity test results show that the sensitivity of the gas sensor based on
W/Cr,0; film towards 2x10° isobutene increases from 1.11 to 3.55 compared with the Cr,05 gas sensor at 400°C, and
W/Cr,04 gas sensor exhibits good stability, moisture resistance and gas selectivity.

Keywords: W doping; Cr,0j3 thin films; gas sensor; isobutylene; gas sensing mechanism
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Fig.1 Reaction schematic diagram of an aerosol-assisted chemical vapor deposition
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Fig.2 Structure schematic diagram of gas sensor
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(b) Fitting lines between C,Hg gas concentration and sensitivity
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Table1 Repeatability and consistency of gas sensors

Sensor Repeatability =~ Average Consistency
RSD/% response RSD/%
Cry,03-1 0.72 1.04
Cr,0;-2 1.27 1.11 3.42
Cr,0,-3 0.49 1.05
W/Cr,05-1 3.51 3.67 356
W/Cr,03-2 4.94 3.49 ’
Note: RSD—Relative standard deviation.
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Fig.9 Sensitivity of Cr,05 (a) and W/Cr,05 (b) gas sensors to 8x10™ C,Hg

gas at different relative humidity
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