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The Property of Ti0. Powder Made
with a 1000rpm MA Machine
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ABSTRACT

During the process of synthesis of TiO, powders using a high-speed planetary milling machine, Fe
metallic powders were created which could be dissolved in sulfuric acid solution. With adding NH4OH solution
to the TiO, powder, it was found that the crystal structure of the synthesized powder did not change and
the crystal size decreased slightly. However, when the sulfur powder is mixed with TiO», the crystal structure
of the MA powder was changed from anatase into rutile phase and its size decreased significantly which
is in the order of nm in diameter. In case of mechanical alloying with TiO, powder only, the crystal structure
of the powder was transformed into rutile phase and its size was greatly reduced into several nm. Because
its size becomes fine, the energy band gap of its rutile phase is larger than that of bulk states (3.0eV).

KEY WORDS : TiOu(E]E}H o}, Photocatalyst(3%-Z+1l), Ball milling(£- #), Band gap(*1=74), Absorbance
FE), UV-Vis(A2]H-714]34d)

Nomenclature NHE : nominal hydrogen electrode
EDS : energy dispersive spectroscopy

E: energy, eV, 1eV=1.602 x 107 BCC : body centered cubic
h  : Planck’s constant, 6.63 x 10%* J-s 0 . Bragg angle, degree
Voo frequency,'s < FWHM: full with half maximum
¢ : speed of light, 3.00 x 10° m/s
A : wave length, nm
E, : band gap, eV 1. M =
ATAEL UPLL AEste] BE S0t
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Table 1 EDS results of TiO, powders made by high-speed
planetary milling machine [at%]

(0] S Ti Cr Fe
TiO;, 68.26 - 31.74 - -
NH4OH 57.76 - 20.61 0.62 21.02
NH,OH
(+ HSOy) 56.47 373 33.39 0.28 0.39
TiO, MA 53.74 - 27.57 0.32 18.37
TiO, MA
(+ H,804) 77.46 10.27 11.16 - 1.11
NH.I 63.04 - 24.56 - 1.48
S 67.48 3.83 25.13 0.40 3.15
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Table 2 Cut-off edge and band gap of the samples obtained
from UV-Vis spectrometer data

Cut-off Edge Band Gap
[ nm ] [eV]
TiO,

(as received) 3917 317
NH,OH 3749 331
NH4OH

(+ HSOy) 387.3 3.20
TiO, only - -
TiO, only
(+ H,504) 406.3 3.05
NH4I 392.2 3.16
S 391.0 3.17
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