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Abstract

This work present the synthesis of Rutile titanium dioxide ( TiO2) nanorods
(NRs) on a transparent conductive fluorine-doped tin oxide (FTO) glass substrate with
seed layers (SLs) by a two-step method. TiO thin films were first precoated by spin
coating and annealing, followed by the growth of TiO2 nanorods with a hydrothermal
method within a Teflon liner containing in an autoclave. TiO, NRs on bare FTO
showing poor vertical orientation that some NRs almost collapsed and paralleled to the
horizontal direction. On the other hand, SLs with a lower surface roughness contribute
to orderly grown TiO2 NRs in vertical and the major characteristic orientation of TiO:
NRs on the seed layers was (002). Moreover, the calcination could improve
construction of TiO> NRs crystallinity. In various precursor concentrations, the results
showed that an increase of the TBO concentration favored a simultaneous increase in
average diameter and length of TiO, NRs. However, with not sufficient TBO
concentration to begin nucleation of TiO, NRs, even though the hydrothermal was
conducted for 2h, the NRs could not be successfully formed. Regarding to hydrothermal
reaction time, dimensions of NRs increase with the extensive times. From TEM results,
selected area electron diffraction patterns (SAED) reveals that 0.7 % TBO NRs and 1.0
% TBO NRs have single crystalline structure growth along [001] while (002) plane is
the dominant facet. The single-crystal is significant to apply in solar cell, because NRs

offer fast electron pathway via the length with less grain boundary.



