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Fig2 AFM imagesof TiO: thinfilms


zhk
铅笔

zhk
铅笔


32 TiO; - 6 Q =550 0nm) ,
321 75 %, TiO2
3 - H

340nm 1007

Ti%

4 A =270 0nm TiO:
0 T T T 1
' 200 300 400 500 600
, 3 , anm
5 TiO2
Figs Transmisson spectrum of TiO:z films
80 \
79 A\
i 78 \
= a
77
76
75 | A
1 2 3 A 5 6
3 TiO: HI e
Fig3 Absrbency spectraof TiO: thinfilms 6 Tio,

Figé Efect of dipping coating timeson

189 /\A transmisson of TiO thin films

\
7

ol A 322
\ 7 & =270 Onm) TiO:
1 2 3 ‘ 5 s . 15h
4 TiO: 1.6
Figd Hfect of dipping coating times on absorbency of 151 "
[
TiOz thin films 14 /
3 13
<
5 124
y Tl 02 1119 u
340nm TI 02 1‘2 1|5 1‘8 2‘1 2‘4
HEELIN (8] /h
) 1 - 7 TIOz
, (18] Fig7 Efect of aging time on absorbency of
TiOz thin films

19



8 Q =550 0nm)

"] /
82 o

TP’
1

TiO2

T T
12 16 20

B A /h

8 TiO:
Fig8 HEfect of aging time on transmisson of
TiO2 thin films

323

Abs

24

T%

~~== 300°C

Alnm

9 300 500 N

T T T T T
200 300 400 500 600 700

1
800

Fg9 UV-visabsorbency spectraof TiO: thinfilms

after anneals of 300
9 1

269. Onm 265. Onm
A =387. 5nm

20

and 500

33 TiO:
TiO2 , 2

[17] .

ahv=Bg4 (hv- Eg)"?
Ba

ahv=B; (hv- E)?
Bi

a¥’- E (E= hv) a=0

10 ,
3 88eV ,

3 44eV

2
nm
o
~
1

3.0 3.5 4.0 30 35 40 45
hv/nm hv/nm

nm

vz -v2

30 35 40 45
hv/nm

10
Figl0 HEfect of dipping coating times on band

gap of TiO2 thinfilms

11 ,



Aan

12

Aan

12

172

V2

12

12
@ /nm

srm

@ /mm

1.0 q

] 12h 1.0
09 ] 12h
07 ] 0.8—_
0.6

] 06
05 ] g
0.4 ] ~e ]

] 0.4+
0.3 ]
8? 7 0.2
0o 3 44ev . 3.88ev

-2 00
35 40 4.
hviey

3.0 5 2 3 4

1.9 24h 2.5+
1.1 |
10 24h
05 2.0
0.8 1
0.7 5 1.5
06 wc ]
0.5 1.0
0.4
53 05-
0.1 3.88ev
0.0 0.0

30 35,.,40 45 3 i 2,

11
Fgll HEfect of aging time on band gap of
TiOz thin films

1.2] 06 300C
o] 300C o5.]
0.8 0.4
0.6 "c03]
0.4 024
0.2] 0.1

1 1 3.92ev
0.0 3.6dev 0.0+

30 35 40 45 30 35 40 45

hafev hv/ew

0.8

500°C

0.7 4
0.6
05
0.4 4
0.3
024
0.1
0.0 3.76ev

3.0 35 40 45

hw/ev

12
Figl2 Hfect of heat trealment on band gap of
TiOz thin films

- TiO: X
’ T| OZ

[1]Ashi O ,Snir D Larisa G,et a. Porosty dependence of e
lectron percolation in nanoporous TiO: layers[J]. The
Journal Of Chemical Physics 128,064703 _2008 .

[2] Reddy M ,Sunkara V ,Manorama A ,et al. Bandgap stu
dies on anatase titanium dioxide nanoparticles[J]. Materi-
als Chem and Phy ,2002 ,78:239 ~ 245

[3] Serpone N ,Lawless D , Khairutdinovt R Sze efects on
the photophysical properties of colloida anatase TiO:
particles sze quantizafion or direct transtionsin thisin-
direct semiconductor[J]. J Phys Chem ,1995,99:16646 ~
16654

[4] Xiaobo C,Samuel S M. Titanium Dioxide Nanomater-
als: Synthess, Properties, Modifications, and applica
tion Lawrence Berkeley National Laboratory,and Uni-
versity of California,Berkeley ,aifornia 94720 Received
March 27 ,2006.

[5] Hoffman M R ,Martin S T ,Choi W ,et a. Environmental
applications of semiconductor Photocatalysis[J]. J Chem
Rev ,1995 ,95:69 ~ 96.

[6] ; , , TiOz
[31. ,2004 ,35(5) 1618~
620.
[7] , )
[J1 ,2000,(3) :37~ 40.
[8] , , )
[J]- ,2007 ,38(6) :1016 ~
1018
[9] ) TiOx [J]-
,2004 ,25(1).
[10] ) - TiO,
[D]. ,2005. 3
[11]
[D]. ,2006. 7.

[12] Zhang H Z,Penn RL ,Hmaesr RJ ,et a. Enhanced ad-
21



orption of moleculeson surfaces of nanocrystalline Par- in nanocrystalline systems[J]. Chem Rev,1995 ,95;49~

tieles[J]. Journal of Physical Chemisty,1999,103:4656 68
~ 4662 [16] , , . TiO:2
[13] , , . TiO. [J]- ,2006 ,25(8) :39~ 41
[J]- ,2003,11:1933 ~ 1936, [17] , , .- TiO2
[14] [D]. [J1- ,2009,10(1) :26~ 30
,2006. 6.

[15] Hagfeldtt A, Gratzel M. Light-induced redox reactios

Preparation of Nanocrystalline TiO2 Thin
Film and Study of Its Spectral Ability

HAO Li-yuan,ZHOU Bingqging ,CHEN Xia,HAN Bing,L | Lirmeng,NA Ri-su,WAN GLijuan

(College of Physics and Electron Inf ormation of Inner Mongolia Normal University Key L ab of Physics
and Chemistry for Functional Material , Huhhot 010022, China)

Abstract : The uniform transparent nanocrystalline TiOz thin films were prepared on glass
substrate by sol-gel method The nanostructure TiO. were characterized by XRD ,AFM and UV-
VIS spectra The Structure of TiO2 powders was investigated by X-ray diffraction after heating
treatment in 500°C 600 700 800 and900 . The results show that the crystalline phaseis
anatase in 500°C rutilein 800 and the composte phase structure of rutile and Brookit in 900
. thefilms roughness averageis 1l 71 nm by AFM. The thickness and the bandgap of nanocrystal-
line TiO: thin films were calculated by using the UV-Vis spectra. The results show that aging
time ,heat treatment and dip coating times would affect the UV-Vis spectra and the bandgap of

TiO2 thin films
Key words:TiO: thin film;sol-gel method; X-ray diffraction ; UV-Vis spectral
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