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ABSTRACT,

a function of temperature and of oxygen partial pressure at temperatures from 650 to 1050 °C and

The electrical conductivity of p-type yttrium sesquioxide has been measured as

oxygen partial pressures from 1x107% to 2x107! atm. Plots of log conductivity wvs. 1/7 at
constant oxygen partial pressures are found to be linear with low-and high-temperature dependences
of conductivity. The high-temperature dependence of conductivity shows two different defect
structures. The plots of log conductivity vs. log Po, are found to be linear at Poy's of 1075 to 107!
atm. The electrical conductivity dependences on Po, are found to be goc Poyt/¢ at 850~950°C, occ
Po,3/16 at 950~1050°C and cocPoyl/"S~goc Posl/83 at 650~800 °C, respectively. The defect
structures are O, at 850~950°C and Vj/'' at 950~1050 °C. The electron hole is main carrier

type, however, ionic contribution is found at lower temperature portion.
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Fig. 1. Log conductivity vs. 1000/7 for Y.O; under
various oxygen pressures.

1
iy
T
Db
Q

Iog o~ (ohm.cm)*!
&
T
\ é :
(a1e] ??
o bda n

7
ek o _/U'/

=3
logPOZ (otm)
Fig. 2. Log conductivity vs. log Pos for Y;0; at
various temperatures.

Table 1. Activation Energies(kcal/mol) for the Con-
ductivity of Y03 at Various Oxygen Partial Pressures

Poy(atm) | 650~800°C | 850~950°C |950~1050°C
2x1071 10. 4 24.4 34.7
1X1072 10.6 25.2 34.2
1x1073 10.2 24.6 34.6
1X107* 9.8 24.8 34.3
1x10°% 10.1 24.3 34.4
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2. (3-4)0l A logo vs. log Po, & 8 1/n3kg
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Table 2. Oxygen Pressure Dependences for the Con-
ductivities of Y,05 at Various Temperatures
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1050°C -
5.3
1
° ——
1000°C 53
1
]
950°C 5o
1
° —
900°C 6.0
1
o —_——
850°C 50
800°C 1
7.5
700°C 1
8.3
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