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Abstract

Thermoelectric materials are capable in converting thermal energy into electrical energy by the
appearance of temperature gradients in the materials. The key factors to effective thermoelectric
performance are low thermal conductivity along with high carrier mobility. Consisting of Vascular
Bundles in the body, Bamboo has a naturally extremely low thermal conductivity. In this project, we
insert metallic nanoparticles into the VVascular Bundles, and NaCl into the body of bamboo. The electric
conductivity is enhanced by 11880 times in an Ag-nanoparticles and NaCl modified bamboo. An
enhancement of another 10° times on electric conductivity occurs when the bamboo is operated in wet

condition where NaCl ionized into Na“" and Cl . We encapsulated the modified bamboo in a small

insulating box containing water vapor to form the thermoelectric bamboo. The illuminance of an LED
light bulb increases by 40% when a temperature difference of 45 °C appears between the two ends of the
bamboo, demonstrating that the bamboo can be a thermal current enhancer. In the secondary battery
recharger connected to series of the modified bamboo, the charging current for Prussian-Blue Li-ion
battery increases from 0.015 mA to 0.025 mA when a temperature difference of 45 °C appears between

the two ends of the bamboo, such that the charging time to reach full capacity reduced from 12 to 7 hrs.
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