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9] defect &= 0i"0ln] gocPorl/¢¢l el Ae]  defect = Vs,” olvk, & del| A carrier type &
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ABSTRACT. Electrical conductivities of ZrO;~Sm;Q; systems containing 10, 20, 30, 40, and 50 mol
% of ZrO, have been measured as a function of temperature and of oxygen partial pressure at tem-
perature from 500 to 1000°C and oxygen partial pressures from 1X1075t0 1X107%atm. Plots of log
conductivity vs. 1/T are found to be linear with an inflection point at around 650°C and the
temperature dependence of conductivity shows two different defect structures. The conductivities
are increased with increasing pressure, showing a p-type character. The electrical conductivity
dependences on Pop are found to be gocPop!/%% at650~1000°C and gocPo,'/ at 500~650°C,
respectively, The defect structures are 0i” at 650~1000°C and Vs;''' at 500~650°C. The elec-
tron hole is main carrier tvpe, however ionic contribution is found at low temperature portion.
Jonic contributions increased with the increasing amount of ZrQ, dopant. In 60mol% ZrOy-SmyQs
svstem, the conduetivity is increased with decreasing oxygen pressure.
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Fig. 1.Log conductivity vs. 103/T K- for 10 mol%
Zr02-Smz04 system under various oxygen pressures.
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Fig. 2. Log conductivity vs. 103/T K-! for 20 mol %
Zr0,-Smy03 system under various oxygen pressures.
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Fig. 3. Log conductivity vs, 103/T K-! for 30mol%
ZrOyp-SmgQy system under various oxygen pressures.
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Fig. 5. Log conductivity vs. 103/T K- for 50mol%
ZrOg-Smy0g system under various oxygen pressures.

Table 1. Estimated Activation energies at various
oxygen pressures for ZrOx-Sm0; systems

1000/T
Fig. 4. Log conductivity vs. 103/T K- for 40 mol %
ZrO-Smy0;3 system under various oxygen pressures.
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FEohg ol B FA3t o 650°C 244 &
EYEA & L99(650—-1000°0)F Fe
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Compos-{ PO, [High TemperaturelLow Temperature
itions | (atm) [Region (kcal/mol}{Region (kcal/mol)
10mol % [2X 1071 32.5 9.9
1< 1073 3L.8 10.7
1X 1075 31.7 10.3
20mol % [2X 10- 31.8 9.1
1X 1073 315 9.0
1 1079 3.4 8.5
30mol% (2 1072 38.¢ 4.9
2 1079, 38.5 13.3
2X 1073 38.0 13.3
40mol % [2:x 107 25.6 14.8
2X 1079 24.9 11.4
2X 1075 24.9 8.0
S0mol % (2 10~ 16.1 16.1
2 1073 16.4 7.1
2X 1078 16.4 7.0
3} e},

H7|IHE=e| a4k o|EN. AVMAEL
g A2ty qEAY) B 0L o),

o==k(T)Pogt/»
°] e okl H¢E A3,

(3—3)
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Table 2. 1/n values of ZrOr-Smg3 systems

Tempera- l/a values

tures

(°C)  [10mol % [20mol % [30mol % |40mol % [50mol %
500 1/5.6} 1/5.6 | 1/6.0| 1/6.3| 1/5.8
600 1/5.6 | 1/5.6 | 1/5.9| 1/6.2| 1/5.8
700 1/5.5| 1/5.6 | 1/5.7| 1/6.0| 1/5.2
800 1/5.2| 1/5.1| 1/5.3| 1/5.5| 1/5.1
900 i/5.2| 1/5.1| 1f/5.2| 1/5.9| 1/5.1
1000 1/5.1 1/5.0| 1/5.2) 1/5.4| 1/5.0
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