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CO» sensing characteristics of solid electrolyte gas sensor with the sensing

membrane prepared by the mixture of alkali metal carbonate and binder
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Abstract

The simple solid electrolyte carbon dioxide sensor with heaters were fabricated by using Li ionic
conductor. Two Au electrodes were used for the reference and sensing electrode respectively. Two
types of gas sensors, type (1) and type (II), were fabricated. Type (1) sensor was fabricated by the
method of melting and crystallizing alkali metal carbonate at the temperature of 420 ~ 300 C. The
sensing membrane of type (II) sensor was formed by the printing method on sensing electrode after
metal carbonate was mixed with binder. The response characteristics of sensors fabricated for the
carbon dioxide were investigated for a range of CO:z concentration from 950 ppm to 9,950 ppm at
operating temperature 420 C. Type (1) sensor and type (II) sensor showed the sensitivity of 62
mV/decade and 65 mV/decade respectively. The emf/decade of type (II) sensor tested at 420 C almost
followed the theoretical value of Nernst's equation and showed stable response characteristics with the
fast response time of 15 ~ 20 sec. Also type (II) sensor showed excellent stability and reproduction
properties for 60 days.
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Table 1. Classification by the adhesion method of
metal carbonate.
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Table 2. The variation of theoretical electromotive

froce for the temperature variation.

Temperature (T) | 4E (mV/decade)
Adhering method 950 5
Type Melt'%ng and crystallizing me?tal 300 56.9
(1) alkali carbonate at the high 350 618
temperature 20 p
Type Adhering the mixture of binder 450 77
(i) and alkali metal carbonate 500 767
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Fig. 1. The structure of CO: sensor.
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Fig. 3. Photograph of type (II) sensor.
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Fig. 4. The measurement equipment of CO: sensor.
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Fig. 5. The emf variation of type (1) sensor for

CO: concentration.

a6 type (1) 222 ALY EN

Fig. 6. Time response characteristics of type (1)
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Fig. 7. The emf variation of type (II) sensor for

CO: concentration.
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Fig. 9. Long term stability of type (II) sensor.
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