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Recent advances in synthesis, measurement, and analysis techniques of
nanofluidic systems have allowed ion transport to be systematically explored in narrow, confined
channels with dimensions of less than 10 nm. The aim of this research is to demonstrate and
investigate a mesoporous silica with sub-5 nm in diameter based nanofluidic energy harvesting system

powered by salt concentration gradient driven ion-selective transport for the application in
miniaturized-electrical devices.
The performance of the energy harvesting system was characterized by both experimental and numerical
approaches in terms of maximum open circuit voltages (transmembrane electrical potential
difference), maximum zero-volt currents (net ionic current), maximum power output densities, and
energy conversion efficiency. In addition, the thermal dependence for nanofluidic energy conversion
using the mesoporous silica materials was systematically studied.
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