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Abstract

Over the past decade, nanostructure materials derived from TiO, have attracted attention
of scientists and engineers owing to their excellent properties and important applications.
However, nano TiO, materials have a relatively high priced and must be imported from abroad.
The aims of this research were to development of high photocatalyst nanotubes from Thai
ilmenite mineral (TiO, ~ 65.40 %, Fe,0, ~ 27.80 %) prepared by hydrothermal method.
Nanotubes derived from washed ilmenite mineral with 10 M NaOH aqueous solution (five times)
before synthesized via simple hydrothermal method at 105 °C for 24 h. The chemical
composition, shape, size, crystalline structures and specific surface area of the as-prepared
samples were characterized by x-ray fluorescence (XRF), scanning electron microscopy (SEM),
transmission electron microscopy (TEM), x-ray diffraction (XRD), and Brunauer-Emmett-Teller
(BET) specific surface area. The prepared nanotubes were applied as the photocatalyst. The
quantities of Fe,0, in the prepared samples decreased from 27.80 to 14.13 wt% while the TiO,
content increased from 65.40 to 72.04 wt%. The crystalline structure of the as-synthesized sample
demonstrated a layered titanate form, H,Ti O, ,,. The length of the prepared nanotubes ranged
from 100-500 nm with an average inner diameter around 6-8 nm and outer diameter around
10-20 nm. The BET surface area and pore volume of the as-synthesized nanotubes were about
168.79 mz/g and 0.988 cma/g, respéctively. The I, concentration at 60 min of irradiation period of
the nanotubes titanate from IImenite mineral was about 17.15 x 10™ M which is higher than that
of four commercially availab]e titania nanomaterials, P-25, JRC-01, JRC-03 and white pigment
exhibit I', concentration about 1.5 x 10”, 0.87 x 10™, 0.33 x 10™ and 0.19 x 10" M, respectively.
This preparation method provided a simple route to fabricate nanotubes from low-cost material

using Thai autoclave unit.
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