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Study on Titanium Nitride Electrode for Alkali Metal Thermoelectric Converter
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The electrode performance is very important for alkali metal thermoelectric
converter (AMTEC) to obtain high energy conversion efficiency. In this study, we
made Titanium nitride (TiN) film on various substrate and examine the property of
film. Resistivity of TiN film was slightly reduced by increasing the thickness of film,
but temperature dependancy of resistivity has changed depending on coefficient of

thermal expansion of the substrate.

The AMTEC cell with TiN electrode is showed almost the same performance as
the one with molybdenum electrode though the resistivity of the TiN electrode film is

larger than that of Mo film.
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Fig.1 Microstructure of TiNB"-alumina surface and
cutting side.
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Fig.2 Deposition rate of TiN film.
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Fig.3 X-ray diffraction spectra of TiN films
onB"-alumina and silica-glass.
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Fig.4 Variation in the resistivity of TiN with film thickness.
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Fig.5 Temperature dependency of resistivity
of TiN film.
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Fig.6 Surface microstructure of TiN/alumina-silica after
resistance measurement at high temperature.
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Fig.7 Current density - voltage - power density
relation on TiN electrode cell.
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Fig.8 Complex impedance plots of AMTEC
with TiN electrode at 1133K.
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Table 1 Series resistancR{j, charge-transfer resistand®cf obtained by AC impedance
measurement (Voltage:800mV), and resistance of electRdyte (

TIK Rt/ Qcm? Re/ Qcm?  Rt-Re/ Qem? Rt/ Qem?
994 0.411 0.205 0.206 0.383
1040 0.373 0.200 0.173 0.316
1087 0.327 0.197 0.130 0.199
1133 0.317 0.194 0.123 0.178
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