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Improvement of Gas Selectivity of Solid-State Electrolyte-Based CO, Sensor Operative at Room
Temperature in the Ambient Atmosphere Containing NO,

Kenji OBATA, Shusuke ISHII and Shigenori MATSUSHIMA

Abstract

Potentiometric NASICON (NasZr,Si,PO;,)-based CO, sensors were fabricated by using indium tin oxide (ITO) and Li,CO3;-BaCO;
(2:2 in molar ratio) or Li,CO;-In,03 (1:1, 2:1, 3:1 or 4:1 in molar ratio) auxiliary phase as a sensing electrode. Those CO, sensing properties
were examined under 30 % relative humidity (RH) at 30 °C. The EMFs of the sensors were linear to the logarithm of CO, concentration in the
range of 250 to 2500 ppm. When CO, concentration increased in the range of 250 to 2500 ppm, each AEMF of the CO, sensor was estimated to
be about 30 mV. By the change in NO, concentration in the range of 2 to 7 ppm, although Li,CO3-BaCO; or Li,CO;-In,03 (1:1 or 2:1)-attached
sensors were fluctuated, Li,COs-In,O3 (3:1 or 4:1)-attached sensors were not affected. Among the sensors examined, a Li,COs-1n,03
(3:1)-attached sensor showed the highest sensitivity to CO, in the ambient atmosphere containing NO, (2-7 ppm).
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Fig. 1 Schematic drawing of CO, sensor attached
with ITO and auxiliary phase.
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Fig. 2 Experimental set-up for measuring sensor
response.
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Fig. 3 CO, sensing properties for a Li,CO3-BaCO;
attached (LB) sensor: (a) EMF response transients
to stepwise changing CO, concentration and (b)
relationship between EMF values and CO,
concentration under 30 %RH at 30 °C.
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Fig. 4 Relationship between NO, concentration and the
EMF for a Li,CO5;-BaCOgz-attached (LB) sensor
under 30 % RH at 30 °C.
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Fig. 5 TG-DTA curves of a mixture of Li,CO; and
In,03: (a) 1:1, (b) 2:1, (c) 3:1 or (d) 4:1 in
molar ratio.
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Fig. 6 XRD patterns of a mixture of Li,CO; and
In,O; in various molar ratios after heated at
the temperature between 500 and 650 °C in
air for 1 h: (a) 1:1, (b) 2:1, (c) 3:1 or (d) 4:1
in molar ratio.
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Fig. 7 Relationship between CO, concentration and
EMFs for Li,CO3-In,O; and Li,CO3-BaCO;
-attached sensors under 30 % RH at 30 °C.
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Fig. 8 EMF response transients for a Li,CO3-In,0O4
(3:1)-attached (LI-31) sensor to stepwise changing
CO, concentration under 30 % RH at 30 °C.
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Fig. 9 Cross-sensitivities to NO, under 30 % RH at
30 °C for Li,COs3-In,0O3 (1:1, 2:1, 3:1 or 4:1)
and Li,CO;-BaCO; (2:1)-attached sensors.
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Fig. 10 Comparison of AEMFyo, under 30 % RH at 30

°C for Li,CO5In,0; and Li,CO;-BaCO,
-attached sensors.
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