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Structural Characteristics and Humidity Sensing of Mesoporous Sn0O,
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(College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, P. R. China)

Abstract: A double-template (DT) method using hexadecyl trimethyl ammonium bromide (CTAB) and dodecylamine
(ODA) as templates and a homogeneous precipitation (HP) method were used to prepare mesoporous-SnO,. The BET
characterization showed that the average diameter, total pore volume, and surface area of the DT-processed sample
were 4.9 nm, 0.213 m*+ g™, and 172.9 m?- g7, respectively. The sample prepared by the HP method had a considerably
non-uniform distribution of pore size, while the total pore volume and surface area decreased to 66.0% and 21.8% of
the corresponding value of the DT-processed material. Electrochemical impedance spectroscopy (EIS) was introduced
to test the humidity sensing of the sensor made by the mesoporous-SnO,, using interdigitated electrodes as a working
electrode. It was found that the charge transferring resistance, the electric double layer capacity, and the Warburg
diffusive coefficient of the DT-processed sample generally exhibited a more significant change than that of the HP-
processed sample, indicating that the DT-processed sample possessed a higher sensitivity to humidity. A closer look at
the correlation between structural features and humidity sensing revealed that the humidity sensing of the sensor could
be improved by obtaining the mesoporous SnO, with higher pore volume and surface area.

Key Words: Mesoporous tin oxide; Double-template method; Homogeneous precipitation method;
Electrochemical impedance spectroscopy
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Fig.3 XRD patterns of SnO,

a) double-template method; b) homogeneous precipitation method
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Fig.5 TEM images of SnO,
a) homogeneous precipitation method; b) double-template method
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Fig.6 Electrochemical impedance spectroscopy (EIS) of Sn0, prepared by

double-template method at different relative humidities
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Table 1 EIS analysis result of SnO, by
homogeneous precipitation method

Relative humidity(%) R, 10"'"CPE R, Wor
33 19299 0.442 105920 27.0
43 16985 0.224 43158 11.2
59 13079 0.612 12066 9.0
75 8508 2.17 3921 7.6
85 5246 191 1219 7.2
98 4172 1650 490 5.5

Woat the parameter of the Warburg resistance
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Table 2 EIS analysis result of SnO, by
double-template method

Relative humidity(%) R, 10°CPE R, Wor
33 18398 0.00016 54881 71.5
43 15608 0.000262 21163 69.9
59 9024 0.0991 7685 34.4
75 4575 8.82 1810 33.4
35 1076 478 516 9.2
98 579 9110 240 7.6
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