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A Critical Review of Solid State Sensors Used for in-situ

Determinations of Dissolved Elements in Molten Iron and Steel
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Fig. 1. Schematic illustrations of electrochemical
sensors incorporating auxiliary electrodes.
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Fig. 2. Relation between measured cell potentials
of electrochemical aluminium sensor of the type Cr

+Cry03/Zr0, (Mg0)/ 1};‘}3203 as the function of the
concentration of aluminium, which is soluble in acid.
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Fig. 3. Measured cell potentials of electrochemi-
cal silicon sensor incorporating < ZrO, + ZrO,-
SiO; > mixture as auxiliary electrode plotted
against silicon concentration in molten {Fe+ Si+
C} alloys at 1450°C.
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Fig. 5. Measured cell potentials of electrochemi-
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trode plotted against chromium concentration in
molten {Fe+Cr+C/ alloys at 1 600°C.
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Fig. 6. Schematic illustration of solid state car-
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as auxiliary electrode after RoMero et al'®.
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Fig. 7. Relation between sulfur concentrations
measured by electrochemical sulfur sensor incor-
porating CaS (+ TiS;) and those by chemical
analysis after Ecam et al'?.
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Fig. 8. Measured cell potentials of electrochemi-
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Fig. 9. Measured cell potentials of electrochemi-
cal oxygen sensor as the function of zinc concentra-
tion in molten {Cu + Zn} alloys at 995°C after
WiLDER et al?”.
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Fig. 10. Relation between phosphorus concentra-
tions estimated by electrochemical oxygen sensor

and those by chemical analysis after Kawar and
Usur®®,
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Fig. 11. Phase diagram of the system ZrO,+ MgO

+ Si0;. Solid circle indicates the bulk composition
of tri-phasic zirconia electrolyte after Iwase et
al?9,
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Fig. 12. Measured cell potentials of electroche-
mical silicon sensor incorporating tri-phasic zirco-
nia electrolyte as the function of silicon concentra-
tion in molten {Fe+ Si+ C} alloys at 1450°C after

Iwask et al??,
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Fig. 13. A schematic illustration of silicon sensor
based on thermoemf measurements after MATsuoka
et al®?.
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