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Abstract

TiO, is a versatile metal oxide material that is frequently used as a photo-catalyst for organic pollutant oxidation and a functional
material for ultraviolet-ray protection. To improve its chemical/physical properties and widen the range of industrial application,
it is demanded to control the crystalline feature and morphology precisely by applying advanced nano-synthesis methods.
In this study, we prepared TiO, nanoparticles using the water-in-oil (W/O) microemulsion method and compared them with
the particles synthesized by the conventional precipitation method. Also, we tried to find the optimum conditions for obtaining
nano-sized, anatase-rich TiO, particles by the W/O microemulsion method. We analyzed the crystalline feature and particle size
of the prepared samples using X-ray diffraction (XRD) and Transmission electron microscopy (TEM).

In summary, we found the W/O microemulsion is more effective than precipitation in obtaining nano-sized TiO, The best result
was derived when the microemulsion was formed using AOT surfactant, hydrolysis was performed under basic condition and

the sample was calcined at 200°C.
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Fig. 1 XRD patterns of TiO, particles prepared by (a)
Precipitation, and (b) W/O microemulsion: O Anatase,
M Rutile, A Ni (Internal Standard)
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Fig. 2 TEM images and particle size distributions of TiO,
particles prepared by (a) Precipitation and (b) W/O micro

emulsion

3.2 AHEMH 7| ojo[320EMY H=Znol| ojxl= HE

W/O tlo] A2 AR o]-83 Tio, WA A|lzel| $lof Al
HEAA ] R} A S dolr] S8, sig Al B4
Ho= 7P wol o] 8= g0l AULAA AOTS Hlol A Al
HEGA NP-SE B3l e dAs SAssiTh

Fig. 39] (a)= AME4A] AOTE A& EAIS Tio,o] XRD 2
Holot. A AAA TIO, YAl 23 Anatase HIE-> A%
(200, 600°C)2} pH 27 (pH 2, 7)°ll W} 64~84 %321, Hlo] &4
AREGAR] NP-5E AHE-S vl (Fig 3 (b)oIAE Anatase HI&
o] 50~89 %3Ach.

Fig. 4¢] (a)= AHWZAA] AOTS 0]83} nlo] G 2o HAH o &
AZ3 A5 TEM on|A|¢} 1o we {iA 7] Ex=olth &
B YA BAg A, He AL 2097 nm=E UERSIT

HHA, NP5 AlHEAE o]-&a dAT A 239705 S487 2
I}, F 31.58 nme] Aoz 2 A=)zl BRIE T

9548 (inpkE) DIO|2R0|YHYS /3 EO[EILIO} Ligitol HZ

WO thol 2ol RS ol 88 b U3t B AZE Yt
2710 714 2 o2 FE acle grjolae] Arlolrk nlo]
] 1 ABBA B2 $3 ol lefakr] QA oz
ol £4 ANBALSE HEAR At 0714 Aol
A7} Z7bsp Bk TEEe ol AMBAA NP-5E
A4 T} S0l ARBHA AOTE SRS o, o 2
£ Ti0, YA B Aoz Fen:

(@) (b)

l . pPH 10.3, 600°C

RN eateitl B 1S

l PH 10.3, 600°C
‘-
S W - 2

PH 10.3, 200°C pH 10.3, 200°C

| . pH 7, 600°C pH 7, 600°C
. S A R [ - %

" pH 7, 200°C a pH 7, 200°C
—’g-\.L.\L&___' MLL,,‘,,L_,A

. pH 2, 600°C ‘ .
b~ \ | % pH 2, 600°C

S A UM o] L s IS

s PH 2, 200°C s PH 2, 200°C

T T T T — 1
20 a0 60 80 10 20 40 60 80 100

2 Theta (260) 2 Theta (260)

Fig. 3 XRD patterns of TiO, particles prepared by W/O
microemulsion using (a) AOT and (b) NP-5: O
Anatase, ll Rutile, A Ni (I/S)
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Fig. 4 TEM images and particle size distributions of TiO,
particles prepared by W/O microemulsion using (a)
AOT and (b) NP-5
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Fig. 5 XRD patterns of TiO, particles prepared by W/O
microemulsion method at different pH conditions:
Surfactant = NP-5, calcination temperature = 600°C
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Fig. 6 TEM images and particle size distributions of TiO,
particles prepared by W/O microemulsion method at
different pH conditions, (a) pH 2, (b) pH 7, (¢) pH
10.3: Surfactant = NP-5, calcination temperature =
600°C
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Fig. 7 XRD patterns of TiO, particles prepared by W/O
microemulsion method, which were calcined at different
calcination temperature: Surfactant = AQOT, calcination
temperature = 600°C
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Fig. 8 TEM images and particle size distributions of TiO,
particles prepared by W/O microemulsion method,
which were calcined at different calcination temperature:
(@) 200C (b) 600C, Surfactant = AOT, calcination
temperature = 600°C
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