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Absolute Thermoelectric Power of ZrQ,-Ca0O,-MgO,-Y,0, Solid
Electrolytes and Liquid PbO-SiO, System

Synopsis :

Yoshio UKYO and Kazuhiro S. Gorto

Thermoelectric powers of zirconia base solid electrolytes and liquid PbO-SiQ, system have been
measured in air in the temperature range from 700° to 1600°C. Electrode at higher temperature side
was the negative pole for zirconia electrolytes (oxygen anion conductor), whereas electrode at lower
temperature side was the positive pole for molten PbO-SiO, system (lead cation conductor).

The absolute thermoelectric powers of the oxide systems have been calculated by substracting the
EMF of the virtual cell reaction and thermoelectric power of platinum electrode from the measured

total electromotive forces.

Those are in range of —0.37 to —0.51 mV/K for the solid Electrolytes and of 0.06 to 0.013 mV/K

for the liquid silicate.
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Physical meanings of these values arn dicussed.
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Fig. 1. Schematic diagram for thermoelectric
power measurements.
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Fig. 4. Relation between thermoelectric power of
7Zr0,-8Y,0,; and temperature.

M7 oo FBHDIEEHAVT 1100°C CHM LTI, B
i 1 KA M FACBAA TH 5 A RO R Mz, WE
A LS LU Tir2t 29, 5 AR KO A
foadi- b ORI PSS TV AR TIC A
FThH. RICIOFR—- D B 2RO HEME ZET 5.

41 ZrO, XEGHERROSHREE

ZrO,-11 Ca0, Zr0,-9 MgO, Zr0O,-8 Y,0; » £#E
e Fig. 2~4 wEH TiT. ZrO,-11 CaO i1 Fig.
2R X 5 1300°C ¥ CRREMEEL —0.47 mV
/K(ERMEFE LT T—FTHHH, 1300°C LI E
DM TR LA L, 1560°C Tk —0.37mV/K
¥ TR Ui, ZrO,-9MgO vt Fig. 3 i bhb
I eBERIRED EA L L L iR

— 69 —



70 % & M

¥ 69 £ (1983) w1

L, 800°C s\ T —0.46mV/K 7 5 1560°Cizis\»
T —0.42mV/K~ B4+ %. ZrO,-8 Y,0, CitFig.
4+ CRLAD LS CEHBRIEBEECI LT IF—ET
—0.51mV/K Th5, fiFZECI>TAEINT-HLE
TRV ZrO, ZEGEREOLBEROMIZV-TH
—0.3~0.5mV/K D#EHwH 510 ~20,

4-2 % PbO-Si0O, DS HRLE

h PbO-10Wt*.Si0,
30
Th = 980°C
T =920°C
>20r
E
w
< o
10
0 2 i 1 1 1 1 1

t {min)
Fig. 5. Change of the measured EMF with time
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Fig. 6. Relation between thermoelectric power
of PbO and temperature.
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