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In the present article the attempt has been made to find 

the correlations between the electrical properties and the 

chemical. composi tion of the sintered nonstoichiometric 

Al
2 +xo

3 
semiconductors .

The specimens were made by mixing aluminium and aluminium 

oxide in ratios 1 : 3 , 1 : 5 ,  1 : 10 ,  1 : 20 and 1 : 501 ). The mixtu­

res were melded into small cylinders , which were fired in 

no noxidizing atmosphere at about 1500°0 for 80 minutes.

Based on our previous experimental observations Al2+xo
3 

specimens were classified as metal-excess n-type semicon­

ductors. The electrical de and ac conductivi ty of these 

specimens was measured as a function of temperature and 

departure from stoichiometry. The temperatures and frequ­

encies ranged from 20°0 to 1200°0 and from 50 Hz to 500 kHz

respectively. 

The low temperature part of <o was slightly dependent o nac 
temperature and proportional to Ws with 0. 7 � s <. 1.0.

We attributed G here to hopping conduction throughac 
states at the Fermi level. The density N ( � ) calculated 
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�rom the Austin-Mott relation2 ) was of the order of 10
20

ev-l cm-3 for all speciraens with different metal excess. 
0 At the temperatures above 600 C Sac and Gdc were ther-

mally activated indicating change of the  mechanism into 

the transport by the carriers in localized  states in the 

donor band. The conduction process appeared to be predo­

minantly electronic and controlled by the me tal excess. 

The high temperature conductivi ty decreased as the metal 

excess in nonstoichiometric specimens decreased. The 

preexpooential factors changed in the same manner .  The 

activation e nergies were also influenced by the metal 

excess .  We suppased that the electron carrier concentra­

tion was proportional to me tal excess .  We were able to repre-

sent compositional and teoperature dependence of the 

ele ctrical conductivity of nonstoichiometric Al
2

+xo3 in

the high temperature range by the following e.x:pression3 ): 

,-J [ �]\0 de = 0 . 003 x exp - kT ... � 

where E( x )  was approxiaateu by 

E( x) = ·0.8b - 0.54  x ( eV )  

( 1 ) 

( 2 ) 

The departure from stoichiometry x was determined analy­

tically . 
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