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ABSTRACT

A solid-state electrochemical cell for sensing CO, gas was fabricated using

a solid electrotyte of Li,CO;3-Li;PO4-Al,O3 mixture

and a reference electrode of LiMnyO,4. The e.m.f. (electromotive force) of sensor showed a good accordance with theoretical Nemnst

slope (n=2) for CO, gas concentration range of 100-1
oxygen partial pressure at the high temperature above
the pressure decreased below 0.1 atm.
increased. The sensing behavior of our
with other sensors.

The oxygen-dependency of our sensor
CO, sensor was affected by the presence of water vapor, but its effect was small comparing
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0000 ppm above 350°C. The e.m.f. of sensor was constant regardless of
0.1 atm. It was, however, a little depended on oxygen partial pressure as

gradually disappeared as the operating temperature
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Fig. 1. XRD pattern of the powder synthesized for reference
electrode.
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Fig. 2. Schematic diagram of electrochemical CO, sensor.
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Fig. 3. Temperature-dependence of electrical conductivity: O,
Li3PO4 only; v, L12C03 only; A . L12C03 + L13PO4
(2mol%); @ , Li,CO3+ LizPO4 (4mol%).
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Fig. 4. Dependence of A EMF/decade on temperature in air
gas.
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Table 1. Temperatures of Electrochemical CO, Sensors Using Li;CO; Sensing Electrode with Different Electrolytes

) Conductivity, o(Q * cm)” . o
Solid Electrolyte 200 2300 200 Operating Temperature("'C) Ref.
NASICON 8.5 X 107 1.5 % 10" 4 % 10" 350~600 190
. ' . -5 -4 -3 17
Li,CO; + LizPO, + ALO; 2 X 10 25 X 10 1% 107 350~600 21
2
Li,CO; + MgO 13 X 10° 32 X 10° 3.1 x 10* 350~405 18
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Fig. 6. Response transients of sensor to variations of CO,
concentration.
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