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ABSTRACT

M-doped (M=Al, Ni) ZnO thermoelectric materials were fully densified at low temperatures of 800~1,000°C and their sintering
characteristics and microstuctural features were investigated. Electron microscopic analysis showed that the addition of NiO promoted
the formation of solid solution and caused actively grain growth, The addition of Al,0; prevented the evaporation of pure ZnO at grain
boundaries and suppressed the grain growth by the formation of secondary phase. In case of the addition of Al,O5 together with NiO,
the specimen showed an excellent microstructure and also the SEM-EBSP (Electron Back-scattered Diffraction Pattern) analysis
confirmed that it shows a superior grain boundary distribution to the others specimens. These microstructural characteristics induced
by the addition of Al,O; together with NiO may increase the electrical conductivity by the increase in carrier concentration and
decrease the thermal conductivity by the phonon scattering effect and, consequently, improve the thermoelectric property.
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Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. Shrinkage behaviors of ZnO-based thermoelectric
materials during the SPS process.
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Fig. 4. X-ray diffraction of ZnO-based thermoelectric materials
sintered by the SPS technique.
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Fig. 3. TEM image of secondary phases in Al-doped ZnO specimen. (a) secondary phase at grain boundary, (b) secondary phase at
grain boundary triple junction, and (c) Selected Area Electron Diffraction (SAED) pattern of (a) and (b) arrowed area;
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Fig. 5. SEM photographs of pure and M-doped ZnO sintered by SPS
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Fig. 6. TEM image of secondary phases in Al & Ni-doped ZnO specimen
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