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Electrochemical Sensor for Liquid Alloys using Solid Electrolyte

Iwao KATAYAMA

Synopsis : The techniques for electrochemical sensors with solid electrolytes for process control are reviewed. Cell construction, principle of emf mea-

surements, application of oxygen sensors for liquid nickel, silicon and iron at normal and/or low oxygen potentials are explained. Si-sensor in

liquid iron by use of tri-phasic zirconia based solid electrolyte, S-sensor in liquid iron with Laf-alumina+(La,0,S+La,0,) solid electrolyte,

Cu-sensor in Cu-Sn alloys and Cu-matte with Cusicon solid electrolyte, and Al-sensor in Zn bath are explained.
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Table 1. Values of P, of the solid electrolytes. (1 bar=1X 10° Pa)

Log Pe/bar Solid Electrolyte —Log Pe/bar at 1973K  Author
20.40—64500/T ZrO2(+9mol%MgO) 14.04 Iwase
20.42—65340/T ZrO2(+7Tmol%MgO) Iwase
59.33—13700/T Mullite 13.81 Suito
21.59—68400/T ZrO2(+14mol%Ca0) 14.93 Janke
14.18—58319/T  ZrOz(+25mol%Y20s) 16.96 Janke
13.20—57944/T HfO2(+30mo01%Yb203) 17.74 Janke
13.55—60703/T HfO2(+15mol%Y203) 18.86 Janke
14.19—57684/T  ZrO2(+15mol%Y20s+10mol%MgO)
16.61 Janke

13.93—59462/T ZrO2(+35mol%Hf02+12.5mol%Y203

+12.5mol%Ybz0s) 17.82 Janke
14.94—64612/T ThO2(+8mol%Y203) 19.56 Janke

CSIRO CSZ,YSZ;MRC YSZ etc; see PH.Scaife et al ‘High Temp.Sci.,8(1976),31.
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Fig. 1. Construction of cell for liquid silicon proposed by
Janke.
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Fig. 2. Emf profile by the oxygen sensor by Janke.
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Fig. 3. Arrhenius plot
obtained by cell:

Mn-MnO|ZrO,(+Y,0,)| ZrO,(+Mg0)|0 in Si(l).

of the oxygen concentration
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Fig. 4. Relation between emf of the tri-phasic Si-sensor
and silicon activity at 1723K by Iwase.
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