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ZAAANAN 28] JAAEHE A AnFs 2ASAA 27 155, 118 ¥ 105 K/molol i}, of 43
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ABSTRACT. The x-values of the nonstoichiometric compound YbO, have been measured in a tempe-
rature range of 600 to 1150 under oxygen partial pressure of 1.00X 102 atm~-atmospheric air pressure.
The values are varied between 155453 and 1.60794 in the conditions. The enthalpy of the formation
for x' in YbOs5:(AH) was 155, 1.18, and 105k]/mol under the above conditions, respectively. The
electrical conductivities of the oxides or o have been measured in the temperature range from 600
to 1100C under oxygen partial pressure of 1.00X10"5~2.00X10"!atm. They varied from 107% to 10~°
ohm™'cm™! within the semiconductor range. The Arrhenius plots of the electrical conductivities show
a linearity and the activation energy for the conduction was about 1.7 eV. The oxygen partial pressure
dependence of the conductivity or 1/# value increases with the pressure. The nonstoichiometric conduc-
tion mechanism of the oxide was discussed in terms of the z values, ¢ values, and the thermodynamic
data.
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Table 1. x'-values of the YbO,s.. system as a func-
tion of temperature under oxygen partial pressures
of 1.00X1072atm, 1.00X107'atm, and atmospheric
air pressure

x’-values
Temperature
©) L00X1072  100X10~! atmospheric
atm atm air pressure
600 0.05453 0.08650 0.09868
650 0.05484 0.08726 0.09991
700 0.05497 0.08745 0.10094
750 0.05520 0.08764 0.1025%
800 0.05607 0.08783 0.10383
850 0.05662 0.08860 0.10444
S00 0.05618 0.08955 0.10506
950 - 0.09013 0.10547
1000 - 0.0908% 0.10609
1050 — 0.08993 0.10650
1100 - 0.09184 0.10733
1150 - 0.09375 0.10794
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Fig. 1. Log x' vs. 1000/T under various oxygen pres-
sures.

Table 2. Enthalpies of formation of nonstoichiometric
compositions uner various oxygen pattial pressures
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Fig. 2. Log conductivity #s. 1000/T under various ox-
ygen pressures.

Table 4. Activation energies of the electrical conduc-
tivity of the nonstoichiometric compound under va-
rious oxygen pressures

Oxygen pressure Enthalpies of formation

(atm) (kJ/mol}
atmospheric 1.55
1.00Xx10"! 118
100X 1072 105

Table 3. 1/n values of the plots of log x* vs. log Py,
at various temperatures

Temperature (C) I/n value
600 1/55
700 1/54
800 1/5.3
900 1/5.3
1000 1/4.8
1100 1/4.7
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Table 5. 1/n values of the plots of log conductivity
vs. log Po, at various temperatures

Temperature () I/ value
600 1/5.5
700 1/55
800 1/55
900 1/54
1000 1/54
1100 1/53
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