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Fabrication and Sensing Properties of Pt-electrode/NASICON Solid Electrolyte/
Carbonate{Na,CO;-K,CO;-CaCO; system) Electrode for CO. gas sensor
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Abstract

The NASICON solid electrolyte films, Nai.Zr:SiPs- (O1(1.5<x<2.3), was prepared from ceramic slurry

by modified doctor-blade process. The NASICON solid electrolyte and fabricated sensors, Pt-electrode/NASICON/
Carbonate(NaCOs- K,COs-CaCQOs system) electrode, were investigated to measure phase, microstructure and e.m.f var-

iation for sensing CO, concentration. The uniform grain size of 2-4m and major phase of sodium zirconium silicon

phosphate phase, Na,+.Zr.Si.Ps-.0i:was identified with X-ray diffraction patterns and scanning electron microscopy,

respectively. The Nernst’s slope of 84 mV/decade for CO: concentration from 500 to 8000 ppm was obtained at opera-

ting temperature of 400°C.
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Table 1. Binder and solutions used for NASICON slurry

Component Weight
NASICON batch 100 g
Fish Oil lcc
Triton X-100 lcc
Polyvinly butyral 300 10¢g
Bibutyl-phthalate 3cc
Toluene 25 cc
Iso-propanol 50 cc

Eutectic Mixture electrode

3

Pt lead wire

|

NASICON electrolyte
Pt electrode

Aldh substrate

(a) schematics of cell
/—\'1-,203 plate I)t lead .,W_i_l:e
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ixture electrode

(b) top view of cell

Fig. 1. Sample shape after sintered at 1150°C for 3 hr 30 min
1n air
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Fig. 2. Specific and bulk density of sintered samples wi~h vari-
ous temperature
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Fig. 3. XRD patterns of NASICON sintered at 1150°C for 3 hr
30 min in air
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(b) cross section of cell(Al;O3 plate/
Pt electrode/ NASICON)
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Fig. 4. Microstructure of NASICON solid electrolyte sintered at
1150°C for 3 hr 30 min in air. (a) cross section of cell, ALQ; plate/
Pt electrode/NASICON, (b} NASICON grain, and (c) cross section
of cell, ALO; plate/Pt electrode/NASICON/Eutectic carbonate
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Fig. 5. EPMA line profile of ALO, plate/Pt electrode/
NASICON (Na;Zr.Si.P:0.) solid electrode
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Fig. 6. Plot of electro motive variation as functions of sin-ering
temperature and compositions. (a) sintering temperature and
(b) compositions
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Fig. 7. Plot of electro motive force variation as a functions of
logarithmic CO: concentration at various temperature
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