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SiTultaneous monitoring of oxygen potential and interface structure in liquid Pb-Li
alloy
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(1) The Pb-Li alloys with various Li concentration were fabricated with the small
metal grains of Li and Pb. Small metal grains of Li and Pb should be well mixed before the heating and
the melting to prevent the formation of Li rich allog by the segregation of Li. The chemical behaviors of
non-metal impurities in the alloys are investigated by means of temperature programmed desorption
method.(2) The electrical characteristics of Y203 and ZrO2 in a static Pb were successfully obtained by
an electrochemical impedance spectroscopy. The results indicated that the in-situ analysis of the
formation and the growth of the oxide layers in a liquid metal can be done by the EIS method. (3) The
solid electrolyte sensor and the specimen of pre-oxidized zirconium (Zr) were simultaneously immersed to
liquid Pb at 698-898K. The responses of the sensor and the EIS were successfully obtained, and these
signals indicated that the Zr oxide layer is chemically stable in liquid Pb.
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Fig. 1 Experimental apparatus for solid
electrolyte sensor and electrochemical impedance
spectroscopy
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Fig. 2 Zr gpecimen and YSZ type solid
electrolyte oxygen sensor, (a-1) Specimen before
pre-oxidation treatment (a&2) Specimen after
pre-oxidation treatment (773K, 350 hours,
oxidized in air condition), (a-3) Specimen after
immersion in liquid Pb (773K-873K, duration:
411 hours), (b-1) Structure of sensor, (b-2)
Sensor before exposure, (b-3) Sensor after use in
liquid Pb (773K-873K, duration: 411 hours)
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Fig.3 Results of XRD analysis for surface of Zr
specimen oxidized in air condition
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Fig. 4 Interface structure for electrochemical
impedance spectroscopy and solid electrolyte
oxygen sensor used in liquid Pb, (a) Oxide layer

of Zr metal exposed to liquid Pb and
corresponding equivalent circuit for EIS analysis,
(b) Triple phase boundary around electrode of
solid electrolyte oxygen sensor
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Fig. 6 Oxide layer formed on Y specimen by
exposure to liquid Pb for 1841 hours
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Fig.7 Nyquis plot for oxide formed on Zr
specimen obtained by EIS analysis in liquid Pb
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