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ABSTRACT

In order to examine the effect of CuQ and AL, addition on the electrical conductivity of ZnQ, bath ALOy
© 1, 2, 5, 10at.%) apd CuO (1, 5at.%) were added to ZnQ. Al;Qy addition (~2 at.% Al) increased the total
electrical conductivity of Zn0 which was already decreased by CuQ doping effect. Above solid solability of
Al {~2at.%), ZnALO, formed and the total electrical conductivity decreased due to the decrease of sintered
density. Impedance measurements were used to know the reason and degree of contribution of three resistive
elements, ZnO grain, Zn0/Cu0, and ZnO/Zn0) grain boundaries. to the total electrical conductivity changed.
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Fig. 1. ¥RD patterns with varying Al concentration of
5 mol% CuQ-added ZnO samples sintered at
{a) 880C and (b) 1000C, respectively. ZnG,
CuD and ZnAl:Q, phases were ohserved.
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Fig. 2. Relative density with varying Al concentration.
The maximum density was shown near 1 at.%
Al CuQ content (C1, C5} and sintering tempe-
ratures (880C , 10007 ) of samples were indica-
ted.
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Fig. 3. SEM micrographs of thermally etched surface of (a) ChA1 (h) C5A2 () CBAL {d) CHA10 samples sintered
at 880T and (&) C5A1 (f) C5AZ (g} CSAS5 (h) C5A10 samples sintered at 10007, respectively.
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Fig. 4. Total d.c. electrical conductivities were shown
to increase with increasing Al content up to
2 at.%. Above 2at.%, conductivities decreased
or saturated with increasing Al concentration.
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¥ig. 3. Impedance patterns of (a) CbA5 and (b) CHAILQ
samples sintered at 880C . Except Jow density
C1A5 and C5A10 samples sintered at 8807,
all other samples showed patterns similar with
{a). Three semicircles (S1, 82, S3) were obser-
ved. Numbers are effective dielectric constants
at the peak of semicircles,
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Fig. 6. Electrical conductivity change of three resistive elements with varying Al concentration of (a) 51, (b)
52 and () S3. All conductivities increased within Zat.% Al addition.
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