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2 o 259 5.0mol% Cd& 228 a-Fe,0;9 A7 AEEE 300~900°C 9] &% ¢ 1077~107!
atm 9] A&t A 27t 3383 Loge & 1/Tol disteq =A% A5}, gl 5x1072
atm B0} & 9o A JHAAEEs vebgeh 5.0mol% Cd2 =238 A58 A%, 550°CY &
2ol A o) o] Velstor HYRIALE 2AGNA 1.34eV, AYFAeNA 0.56V o] oF, 44
oo Ax¥glo] 5X107%tm Bk ¥ Af, GGz AREG webA AaE o] 5x1072
atm Bt} e 79 Cd-doped a-Fe:0; 8] AVAEEE £5E FHA7EFA AAge] £4E& v+
deh BAdAe AGFEE Fet BAold J4gAo e AxBool, AAALE WSl
= ggdo A A4 AA=HG o GGl e mallo] Ats Y

ABSTRACT. The electrical conductivities of a-Fe;O3 containing 2.5 and 5.0mol% of cadmium
were measured from 300 to 900°C under oxygen pressures of 1077 to 10™! atmosphere. Plots of log
o vs. 103/T show the extrinsic conductivity at oxygen pressure higher than 5X 1072 atm. The
transition points appear at about 550°C and the activation energies are 1.34 eV for the intrinsic
region and 0.50 eV for the extrinsic region on 5mol% Cd-doped a-Fe;0s. The extrinsic conduc-
tivity disappears at oxygen partial pressures lower than 5X107% atm, and the intrinsic conductivity
predominates. The electrical conductivities decrease with increasing mol% of cadmium doped. The
predominant defect of a-Fe,O; doped with Cd is believed to be Fe** interstitial for the intrinsic,
however, oxygen vacancy predominates for the extrinsic region. The electrical conduction me-
chanisms are proposed and the conduction band model is suggested for the extrinsic region.
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Pure a-Fe,0; Ct2 A FeCl,-4H,0 (extra pure
reagent) 20g & 300ml ZFF] £33 &4
2] 9t} hexamethylene tetraamine ((CH,)¢Ny,
extra pure reagent) 28g & ZF4 160mld] &
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Po;=5X1072atm o 4] ] 4 F o] F3 o] febt
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Fig.1. Electrical conductivities of pure and Cd-doped
a-Fe;0s as a function of reciprocal absolute temperature
at constant oxygen partial pressure of 5X10-2atm.
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Fig.2. Intrinsic behavior of electrical conductivities
of 5mol% Cd-doped a-Fe,O3 at oxygen partial
pressure of 107 to 10~5 atm.
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Fig.3. Temperature dependence of electrical conduc-
tivity of Cd-doped a-Fe;O3 at constant oxygen partial
pressure of 2X10~latm.
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Fig. 4. Conductivity isobarics of 5mol% Cd-doped a-
Fe;O3 as a function of reciprocal absolute temperature.
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