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ABSTRACT The pure rutile phase nano—TiO2 was prepared by low temperature hydrothermal method
using titanium tetrachloride as reaction precursors. The effects of reaction temperature and reaction time
on the microstructure and the morphology of the TiO2 samples were investigated. The X-ray diffraction
patterns showed that all of the TiO5 samples were pure rutile phase. The average crystallite size was found
to vary in the range of 4.0-11.5 nm. Fourier transform infrared spectra and thermogravimetry analysis
showed that the nano—TiOy samples have surface hydroxyl group and surface adsorbed water. Transmission
electron microscopy analysis showed that the morphology and average size of the synthesized rutile nano—
TiO2 were strongly effected by both hydrothermal reaction temperature and time. The rutile nano—TiOq
shows a similar shuttle—like morphology and were bunched together at the reaction temperature of 60-80
C, however, at the reaction temperature above 120 ‘C they tended to resolve into spherical particles and
attained larger sizes. The morphology of the rutile nano—TiOy samples changed form rod-like to shuttle—
like and spherical-like with increase of reaction time from 4 h to 40 h.

KEY WORDS inorganic non—metallic materials, rutile TiO2, low temperature hydrothermal method,
shape, reaction temperature, reaction time
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Fig.1 XRD patterns of rutile nano—TiO2 obtained at
different reaction temperatures (reaction time:
16 h)
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Fig.2 TEM of rutile nano-TiO2 obtained at different reaction temperatures (reaction time: 16 h)
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Fig.3 Morphological transformations of rutile nano—TiO>
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Fig.4 XRD patterns of rutile nano—TiO> obtained at
different reaction time (reaction temperature:
100 C). (a) TIN-100-4, (b) TIN-100-8, (c)
TIN-100-24, (d) TIN-100-40

NE 5 FTLAE H, W SOV B E] 4 3E K TiO, ki
BA M, BAit AL, B TIN-100-4 F2E
28K, £29 1000 nm, k2 35-70 nm; KL 15-
30, JLAMEAF D EARLIR TiO2, TIN-100-8 R FE48 5
(KA ~12), Fis BRI TIN-100- 16 KR
5 (] 2b), 2FR, TIN-100-24 JE30 % A B ARk,

TiO, HRRAE SRR, (HERTEASEE (5 TIN-100-
32 PYAHIT). TIN-100-40 A FokLIR H B 525 (Rt
~90 nm), XL, TiO, MRIE MARDIRFEAE
SRR, it — K W E RS RIE 4 TiO,
SRR G TiO,.

F Scherrer A, Dyua=K /(31 /2c0s0) THHEFE
B PR R /D, K D A (b, k, 1) ST RS,
K RIBARFETF (B 0.89), A=0.1541 nm, 0 HHTH A,
B2 NIGRATHTIENT0E T (YREE). & 6 RH,
wm P R RSB A 4.0-11.5 nm; [V IR R
60-80 C TiOo # i B dfir RSl B B ] AR AH 45 /)N
(4-6 nm); JZRIRBESN 100-150 CHe ik 1 SRR 1Bl
S B E R TGRS BB (] — 2 B, TiOo HEfh
mi R R B S TR B TR T 0 . X 5 TEM S A1
H B TiO, R AR LH A —3.
2.3 FTIR #1 TG-DTG 4#f

HEARFEFMFTERMELOA TiO, FR5 (TIN-
60-16, TIN-100-16, LA} TIN-100-16 F-£ 350 'C 4%
58 5 h JF AR FTIR & 7 B . B 500-1200
cm ™! AREYTEIEAN TiO, BFREM M )5 1640 cm ™!
REFIT R0 3100-3600 et &b A S e 43 71 %o B 3%
F S RS R ga IR D)), FREAETER AR R
7K. TIN-100-16 2 350 CHRkJ5)5 35 IR eI 2 g
F T, BT K BRI/ s, B 8 e 105
‘CHI 250 C A P EA WA R EE I, 7782 TR T
ME LA WRTH K LI J5E & TiO, A
BHABRBR RS ST RN,



2 M PR R & AR IR R & T ER S E LA ELPK TiO, 211

250/nm
T W

-

5 BUVIRBEN 100 C RV EIAF # S L0A B4k TiO2 #) TEM B4
Fig.5 TEM of rutile nano-TiO2 obtained at different reaction time (reaction temperature: 100 C)
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