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Ethanol sensing properties of Au-doped SnO,-MoO3; Gas Sensors
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Abstract: Tin oxide (SnO,) is a dominating semiconductor material for gas sensor
operating on the basic of resistivity change. The gas sensors was prepared by mixing
SnO; and MoO; powders with the ratio of 80:20 by weight and then, mixing with Au
powder, pressing into cylindrical tube and then sintering at 600 °C for 6 h. The
characteristics of sensor were observed from the changing of resistance in air and in
ethanol ambient with ethanol concentration of 1000 ppm and at work temperature of 150-
250 °C. It was found that the sensor resistivity under the ethanol atmosphere is lower than
the resistivity in air and the decrease of resistivity depends on the operating temperature.
The largest resistivity change was observed at a temperature of 250 °C. Moreover, the
maximum sensitivity of 31 has been observed in 60 %-Au: SnO,-Mo0QOj3 sensor and the
minimum response time of 8 sec has been observed in 10 %-Au: SnO2-Mo0O3 sensor.

Introduction: Tin oxide (SnOy) is a dominating semiconductor material for gas sensor
operating on the basic of conductivity change. It is known that doping SnO, with metal
such as platinum, and palladium can significantly increase the sensitivity of SnO, based
gas sensor toward inorganic vapor and toxic gas [1-5]. It is also believed that gold would
give similar result as platinum. Thus, it is our interest to study gold as a dopant in tin
oxide. In this work, we report on the gas sensing properties of Au-doped SnO,-MoQO3
(Au: SnO,-Mo003) gas sensors toward ethanol vapor.
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Methodology: The gas sensors was prepared by first mixing SnO, and MoOs powders
with the ratio of 80:20 by weight and then, mixing with 10 wt%, 30 wt%, 50 wt%, 60
wt% and 70 wt% of Au powder. The mixture was grounded and pressed into a cylindrical
tube with inner diameter of 1.12 mm, wall thickness of 0.19 mm and length of 3 mm. The
tube was sintered in air at 600 °C for 6 h. After sintering, the tube sample was painted
with silver paint and connected with copper wires to form the electrodes. The gas sensor
was tested in cylindrical gas flow chamber. The characteristics of sensor were observed
from the changing of resistance in air and in ethanol ambient with ethanol concentration
of 1000 ppm and at work temperature of 150-250 °C. The response and recovery as a
function of time was monitored and recorded via interfaced personal computer.

Results, Discussion and Conclusion: The response and recovery curves of Au: SnO,-
MoOs gas sensor at operating temperatures of 150 °C, 200°C and 250 °C under an ethanol
vapor concentration of 1000 ppm are shown in Figure 1. It is seen that the sensor
resistivity under the ethanol atmosphere is lower than the resistivity in air and the
decrease of resistivity depends on the operating temperature. The resistivity of the sensor
decreases as the operating temperature increases. The largest resistivity change was
observed at a temperature of 250 °C. The response and recovery curves of Au: SnOy-
MoO3 gas sensor with 10 wt%, 30 wt%, 50 wt%, 60 wt% and 70 wt% Au under ethanol
vapor concentration of 1000 ppm at an operating temperature of 250 °C are shown in
Figure 2.
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Figure 1. Response and recovery characteristics of 60 wt% Au:SnO,—Mo0O; gas sensor
under ethanol vapor concentration of 1000 ppm at operating temperature of 150 °C, 200
°C and 250 °C.
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Figure 2. Sensitivity and response time (tg0) 0f (SnO,—M00O3) with 10 wt%, 30 wt%, 50
wt%, 60 wt% and 70 wt% Au gas sensors at operating temperatures 250°C under ethanol
vapor concentration of 1000 ppm.

Typical parameters used to determine the quality of a gas sensor are sensitivity
and response time.

The sensitivity; S of the sensor is defined as R./R, where R, is the electrical
resistivity of the sensor in air and R, is its resistivity in ethanol vapor. The response time
(t90) Is defined at the time required for the sample resistance variation to reach 90% of
equilibrium value following a step increase in the concentration of the testing gas. The
sensitivity and response time of Au: SnO,-Mo0O3; gas sensor is shown in Figure 2. At
operating temperatures 250 °C under ethanol vapor concentration of 1000 ppm, the
maximum sensitivity has been observed in 60 wt%-Au: SnO,-MoO; sensor and the
minimum response time has been observed in 10 wt%-Au: SnO,-Mo0Qj3; sensor.Different
amount of Au doing would cause the changes in microstructures such as grain size and
morphology of the materials of the materials the effect of microstructures sensitivity and
response time of the samples is under intense investigation.

In conclusion, the sensor resistivity under the ethanol atmosphere is lower than
the resistivity in air and the decrease of resistivity depends on the operating temperature.
The largest resistivity change was observed at a temperature of 250 °C. Moreover, the
maximum sensitivity of 31 has been observed in 60 wt%-Au: SnO,-Mo0O3 sensor and the
minimum response time of 8 sec has been observed in 10 wt%-Au: SnO,-Mo0Oj3 sensor.
References:

(1) B. Licznerski (2004) Bulletin of The Polish Academy of Sciences Technical
Science, 52, 37-42.

(2) Joseph R. Stetter (2003) Journal of The Electrochemical Society, 150, S11-S16.
(3) Maria A. Aronova (2003) Applied Physics Letters, 82, 1255-1257.

(4) O.Wurzing (2004) Sensor and Actuators B Chemical, 103, 104-110.

(5) Supab Choopun (2004) Japanese Journal of Applied Physics.43, L91-L93.

31st Congress on Science and Technology of Thailand at Suranaree University of Technology, 18 — 20 October 2005



Keywords: ethanol sensing property, SnO,, MoOs, gas sensor.

31st Congress on Science and Technology of Thailand at Suranaree University of Technology, 18 — 20 October 2005



	สมบัติการตรวจจับไอเอทานอลของก๊าซเซนเซอร์ดีบุกออกไซด์ผสมโมลิบดีนัมออกไซด์ที่เจือด้วยทอง 

