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Pyroelectric device of ZnO ceramics as thermal energy harvesting
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* Pyroelectric materials can convert thermal energy into electricity * ZnOis a low cost, low toxicity and environmentally friendly pyroelectric
owing to the variation of internal spontaneous polarization. material.

* The electrical response to heat results from the oscillation of * Its pyroelectricity is attributable to non-centrosymmetrical crystals and so it
electric dipoles within pyroelectric materials induced by time- has a specific polar axis along the direction of spontaneous polarization,
dependent temperature fluctuation. without poling process

* When ZnO is subjected to temperature variations, its internal polarization
produces an electric field [1].

* ZnO ceramic specimens, with diameter ranging from 7 to 11 mm and thicknesses of 1.2-1.5 mm, were produced to be used in the pyroelectric device.
* Highly dense ceramics (about 98% T.D.) were obtained.
* Both commercial and synthesized nanopowder was used as starting material.

* The sintering was performed by a simple and easy to scale up pressureless process.
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ZnO energy harvesting: from thermal energy to electricity

- Specimens were used in the pyroelectric device [2], stable
up to 180°C, after evaporation with Au of 150 nm thickness.

- Air heathing and cooling were used to probe the
pyroelectric output.

- The average pyroelectric coefficient obtained is about 15 u C
m2 K2,

- The samples showed pyroelectric behavior; the measured
current values, for an area of the sample between 30 and 97

Experimental set up
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