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Abstract We investigated the structural, electrical and magnetic properties of Mn-doped CuAlO, delafossite
ceramics (CuAly Mn,O,, 0<x<0.05), synthesized by solid-state reaction method in an air atmosphere at a
sintering temperature of 1150°C. The solubility limit of Mn ions in delafossite CuAlO, was found to be as low
as about 3 mol%. Positive Hall coefficient and the temperature dependence of conductivity established that
non-doped CuAlO; ceramic is a variable-range hopping p-type semiconductor. It was found that the Mn-doping
in CuAlQ, rapidly reduced the hole concentration and conductivity, indicating compensation of free holes. The
analysis of the magnetization data provided an evidence that antiferromagnetic superexchange interaction is
the dominant mechanism of the exchange coupling between Mn ions in CuAl;,Mn,O alloy, leading to an almost

paramagnetic behavior in this alloy.
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Fig. 1. Variation of the atomic contents in CuAl; ,Mn,O,
ceramics as a function of the nominal Mn content.
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Fig. 2. (a) Room-temperature X-ray diffraction patterns of
CuAl,_ (Mn,O; ceramics with several Mn contents. The
symbols D and S indicate the peaks from the delafossite and
spinel phases, respectively. The marks (* ) indicate the main
peaks of the CuO phase. (b) Variation of the lattice parameters
a and ¢ of CuAl;,Mn,O, ceramics in the delafossite structure
as a function of the Mn content.
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Fig. 3. (a) Variation of electrical resistivity, hole density, and
mobility of CuAl, . Mn,O, ceramics as a function of the Mn
content. (b) Temperature dependence of the electrical
conductivity for a pure CuAlO, ceramic. The inset shows the
T plot.
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Fig. 4. (a) Magnetization vs temperature curves measured in a
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measured at 5 K for three CuAl,  Mn,O, (x=0, 0.01, 0.02)
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