Abstract

In this work, the ZnO nanostructures and thin film were successfully synthesized
onto the variety substrates. ZnO on p-type silicon substates were utilized to make as
the electron conducitve channel for FET device based ethanol gas sensor. ZnO on FTO
glass substrates were used to fabricate as the electron transport layer in polymer solar
cells. While the ZnO on alumina substrates were applied to systemetically make as the
resistive gas sensor. In FET ethanol sensor application, the sensitivity of FET sensor
devices based on ZnO nanostructures is about 6 whereas thin film structure is about 3
at 100 ppm concentration. This suggests the sensitivity improvement of FET sensors at
the room temperature due to surface to volume ratio effect of nanostructures formation.
In metal nanoparticles synthesis, Au, Ag and Cu nanoparticles (AuNPs, AgNPs and
CuNPs) were synthesized by DC arc-discharge technique with the electrical DC voltage
of 75, 125, 175, 225 and 275 V. The maximum resonance peaks were obtained from
applied electrical DC voltages of 225 V, 125 V and 275 V for AuNPs, AgNPs and
CuNPs, respectively. The surface plasmon resonance peaks were analyzed via UV-
Visible spectroscopy and reached at around wavelength of 578 nm, 441 nm and 526
nm for AuNPs, AgNPs and CuNPs, respectively. The size distribution calculated from
TEM images illustrate the mean particle size with 31 nm, 73 nm and 99 nm for AuNPs,
AgNPs and CuNPs, respectively. In metal nanoparticles application, these metals were
utiized to improve the solar cells and gas sensor performance. For solar cells
application, the nanoparticles (NPs) introduced in ZnO electron transport layer and
P3HT:PCBM active layer can improve the PCE of the devices with a significant
increasing of short-circuit current density (J..). The PCE enhancement of polymer solar
cells with NPs incorporation may be come from the localized surface plasmon effect
leading to light harvesting enhancement owing to light absorption and light scattering
mechanism. Finally, in gas sensor application, the metal nanoparticles:ZnO (ZnO:Pt and
ZnO:Nb) were prepared via DC sputtering technique. The maximum sensor response of
sensors based on ZnO:Pt and ZnO:Nb were found upon exposure toward acetone
vapor at 1000 ppm concentration with the value of 188.0 and 224.0, respectively. The
observed sensor response enhancement in ZnO:Pt sensor is clearly explained by the
catalytic effect in the oxygen and acetone adsorption reaction, while the sensor
response enhancement in ZnO:Nb sensor is clarified by an adjustment of the depletion
layer width to larger at the n-n nanoheterojunction of two semiconductors (ZnO:Nb,O5)

leading to the sensor response enhancement with a higher resistance in air.
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