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Preparation of TiO, Nanoneedles Sol via Surfactant Assisted Hydrothermal Synthesis
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Abstract: TiO, nanoneedles sol with particle size of 10~15 nanometer was synthesized by hydrothermal method
using peroxo titanic acid as the precursor, cetyltrimethyl ammonium bromide (CTAB) as the surfactant. The
product was characterized by XRD, TEM, HRTEM and selected area electron diffraction(SAED). The results show
that the as-prepared products have high crystallinity and grow along the c-axis, with homogeneous morphology
and good monodispersity. In addition, TiO, hydrosol possessed good photocatalytic activity for the photocatalytic

degradation of methyl orange aqueous solution under the sunlight illumination.

Key words: titanium oxide; nanoneedles; hydrothermal

YK A AR BRAE g — b v o AR R B
ARG R A g ARG AR I K FH BE
MR AL SR AR AL v S D T A Iz T L
IR LT EM R B2 WA Z —, MBS R
AT TiO,, B A& — dE 9K AT RE N gk i g8k
ERRNANRAE | i L R I 5 R R T LA R R 1Y
FL2f s WG RIHLARME R | DRI R BIF 5 i 3R

H A AR AR — 4R 9K T 3k A A
Pk ML 7% Lei 55 AAM BEARIZ A TiO, %
e — Bt IE] SR H 5% HyPO, ¥ WA ffk 48 AAM
(475 35 I ARAR T TiO, 9Kk, R &R 2R R
o il A A R AR B (FR A R R Al 1 B A B AEL
P, BT DAL 2t BRI e BEARAIR A B 52 | 5% Tl o 1

Wk H #1.2006-10-09, Y& skt B W1 .2006-12-02,

AR AR I T, 77 A S A SR B ; Limmer
OISR W2 I (PC) B, H sol-gel MUK LA 15
BT TiO, YK AT B B AR KA TR 26 1 A Xt
e KR E AT HES A 9 K A | E R A7 P A B
BT PC R 257 0 B ik 2R BRI AR B PR R I AR )
2 S B K FE B Lan FOH P25 M S
10 mol - L™ 1 NaOH 7K % W 7E 11 He 28 Hh K #h9k B 4%
BT TiO, K Sk | BUFR 7 2 8 5 | RO IR AN
H= 358, UL Tk R4 Tio, 9K 4K 34 7
JUARCK L E 9 B AR A | DS afe DA AE S B i
B, Ge SESF A M1 itk Bk R VA W 1)y A8 3 T
TiO, A AKEHE IS (A T 28 B A B 90K A
AR MBS | HAE KTy ) R —

FUE A VL 2 R B A AT BA K S 313 (PCSTRT ) A e 45 2 A - B T8 8 K0T H B B 342 191 H (No.705036) %5 B,

AR R A, E-mail : opluse@mail.whut.edu.cn

SfEE N B 26 B BISAE  BESEDT 1) OE e D RERE IR S AR,



358 I ol A

N ERE

DA 15 PR o b 2 = 3L R 4% (CTAB)
HBEAR R 7E ST O A AR 9K RO CdS 4h
KFEOL CTAB i B KL | il 4 1 VO, GKREHIF
ZnO G AR TAERI CTAB S BIK G | a4
il ATOK A (MR B CTAB BVR B A5 5056 21, 45 T
TiO, ¥ B, EZLABER D S BUAEAE I o e m A=
KRERIR, B 10~15 nm, W BARE HAN LA AR itk
Ve I ELAT R I R BE G R A R A8 R e fie Ak PR

1 SEWHES

FT AR 2= R R o b2t W [ i k2 )
N, ESE, HSTERUS 7 i A 2o SRR PTA ¥
W VKT B 6 mL TiCl, %% T 500 mL Z&2 18K
P TS I 5% W &2 K YT pH AEN 7, 4E
BRI LT UE 28 22 UG T Uk |, LABR 25 NHLRT Gl
JH 200 mL Z& 8K or BOR A OLTE , S 30 e
R IMA 30% 1 H,0,, 12 DLTE 58 2 U i 0 it i (8
TG VIR, B S5 INZE IR i B 3] 500 mL, AR5 45 L
100 mL F iR, Forh— 0y RIRE i o BLHERE AR
(BTN 150 mL BB A R U5 M RSB K
AR, 3 — O BIRE &L b inA 0.033 ¢ CTAB, IR &
BIS)EE T RMAE T, T 90 C MRl 6 h /5 U A
SRV H) 445 B B 07 W I 43 ) BB L 3R 4 g il
FEA M b, Bt 5 H A JEOL 24 /iy JEM-2010 %4
7 9 HLBE X JEM-2010FEF 2 /&5 43 3 355 5 L85 (TAE
LR 200 kV)WLEE 7 Wy I 300 5 SRR o3 Vs B A T 4 4
T 50 CHER B OB R, B Rigaku 22 7 1Y
D/max-rA B X HF 207 FAL (RS IRA Cu Ka,A=
0.15406 nm)ZEAT XRD 234, 7K %5 JBE A8 ' 4 1 1 g
kR AR ER . A3 2 mL A a,b 56 mL
FA SR VA VB (AR B 10 mg - L) A TR A5 V5 TR T B A
H 2 emx2 emx2.5 em FIRE A 4R, M 2 emx
2 em WA BB I AR S ™ R OGRS 0.5 h, HH A A
SHIMADZU 22 &l 2E 7 [ UV-1601 B 28 5) 0] Dl 43
O RE I R 5 A R DR OGS (U 2 AR B 7
A Al e PR N 3EAT, KFHE 540 1 4 R
JE R AL SRS R 2 G AR T A2 7= 1 UV-A L%
AR BRITRTI -1 2500 W-em™?),

2 HRISWIR

2.1 SR EH XRD 4747
Bl 1 R NN CTAB R J5 ,90 °C/K #4 % B
6 h T BB XRD A i o %5 B AR E ] JCPDS21-

1272, B 1 HAEED a b RER I3 BUAT S IEHR TT LAbR &
N BLER T TiO,, AT D HoAth i A FE S a 19 B I
SRR B (12T 55 0 A b 7Y R WA 62 21040 1Y)
(110)AI7 5

f }, B |

L St q
R L IV W

R
o Mm,n“‘"\*‘wﬁw e a

Intensity (a.u.)

"R

W i
AL i 1, \
b T LN s S b

w

= “ax Co =

= 2% ez o

S a8 =R g®
I

i
J 1z
—201
=105

20 30 40 50 60 70 80
20/(%)

Bl 1 FEdha,b B9 XRD 5 BT B BRIE XRD [
Fig.1 XRD patterns of the sample a,b and the

standard diffraction lines of anatase TiO,
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Table 1 Relative diffraction intensity of (004) to
other crystal planes of standard anatase,
sample a and sample b
Toos 1 Lo / Iou ! I / Toa !
Lo Lo Tos Ly Loy
Anatase  0.20 0.57 1.00 1.00 1.42
Sample a  0.28 1.03 1.06 1.35 1.90
Sample b 0.61 1.19 L.77 2.19 2.36
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Fig.2 TEM image of sample a(left) and b(right)
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Fig.3 HRTEM image and Fast Fourier Transform (FFT) image of the sample b

2.3 GKERINENIERRIE

Bl 4 50T 5 MR G WOE R4 . 1,2,5
S35 a(2 mL), b2 mL)FH JERE I (6 mL) i B
% 8 mL KGR 0.5 h J5 MWt B i 6 ;4,3 ﬁj\jﬂJ
RFESL a2 mL), b2 mL) 5 R (6 mL)IE A5
KFFEIR 0.5 h 5 Wt R e, 7u%§u,maz£ 5
I 268 nm F1 460 nm AL BT X R4 I 06 2 ' IR
0.5 h Ji W EAB 0 v i W i e 5 P T 1.2 AT A

i a.b 7E 460 nm AbFE AL, BT A 460 nm 4b 1
W MR ] Ay Y AR B AT 0 A Bl 24 P A U
WS NKREE IR AR 05 h J5, MERRE
VST 4 MBI A TR B IR TR 3 AR B R TG 1 Xt
N IO EE 4R b, 2k 4 AT 460 nm A IR I
S s M LRI AT IS, M4k 3 460 nm I
Llﬁzm%ﬁtmﬁée X RIEEN b e a BAT H5m G A
TR M XS CTAB J5 BRRLZS B 583, AR K



360 PR 4523 %
PE PR BORLRY LR TR N O 55 AMAS I CTAB S 30k

Ja FEm b IR T EA S A, R CTAB
BOFE G a B B0 T A B AR i SR E 4
04 58U B IR S EA TE m BB AL IE

2.
(1) Sample a
= (2) Sample b
2 (3) Sample b+methyl orange
<
< (4) Sample atmethyl orange
§ 1 (5) Methyl orange
o
k=
3
2
=]
<

1] 1
200 400 600 800
Wavelength / nm

P4 TiO, 44K 117 e e fr FY B 488 0 o 2 L
o IR TR W JEE 2
Fig.4 Absorbance curves of methyl orange degraded by
the TiO, nanoneedles hydrosol compared with the

blank samples
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