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Highly photoelectric performance of Ti doped
hematite thin films prepared by USP

LIU Shang4un YANG Xing LIAN Xiaojuan XU Ying TIAN Jin WANG Rui-in’
( College of Materials Science and Engineering Sichuan University Chengdu 610065 China)

Abstract: Ti doped Fe, O, thin films with different thickness were prepared by ultrasonic spray pyrolysis method. XRD XPS SEM
and IPCE were used to characterize films. The results indicated that the film showed rhombohedral system and there was a preferen—
tial orientation of( 110) direction. The peak like crystal grain grew vertically along the surface with a height about 45nm. Ti atoms
existed in the form of Ti*" and Ti** analyzed by XPS. absorbed photon to current efficiencies( APCE) decreased with the film thick—
ness increasing. When the film thickness reached 20 nm APCE was 58% with regard to Fe,O; powder the utilization of light be—

came large with the grain size decreasing. However for the Fe, O, film it showed the best IPCE when the film thickness was 60 nm.

Key words: USP; Fe, O;; thickness; photocatalyst; IPCE

1972 Fujishima  Honda TiO, Fe, 0,
3
! Fe,0, (<5nm) * . o
(2.0~2.2eV) ’ . pH>3 -
Fe,0, o o

12012-11-8,; 12013-1-14

: 863 (2006AA057102) (707050) :

(10GGYB380GX-023 10GGYB828GX-023)
(19619 o E-mail: rl. wang@ scu. edu. cn



%34 x| B, % USP %1 & & 5w & W Ti 354 Fe,0, # 329

Fe, 0, 10”  10"em™
30 ~300nm °’
Fe, 0,
Ti Fe, 0,
Fe, 0, o
( USP)
Ti Fe,0, IPCE.

M-S o

1

0.441¢
( Ferric acetylacetonate SIGMA-ALDRICH 99%)
100mL

( ACROS 98%)

5s. 5so FTO( 2. 5cmX3. Ocm)
3min+Smin~7min-9min
500°C 2h Ti Fe, 0,

o

DX-2000  XRD(

) ; SEM( HITACHI S-4800)
AFM( CSPM 4000 )
. XPS( KRATOS XSAMS800)

( Beijing Purkinje General Instrument Co TLid TU-
1900) ; IPCE
( Kla Tencor Alpha-Step D-100)

o

2.1 XRD
1 Fe,0, XRD

( JCPDS card No. 33-0664) Ti

60nm

a¥e,0;.
F Sn0, 1 pm
ate,0, SnO,
o (110) .( 116)
(110)

(104) ( 116) Ti Fe, 0,

(110)

o

Fe,0, (110)
FeZO3 o

[Tl Geppad.mdf D200 C3C 0K 1-ITheta
Fure hermatie mel| 62000 CSC OH 1-TThta

- 600
2 400
:::co

0

ensity| Counts )

It

0—=Sn02
[} 2, —Uredopped Fe203
B —Thdoggad Fo2C3

|.
|
=

| 261083 5o - Tin Oxidp|

| | F30664> Hemwne-F?ZEB|
| L | | 1]

0

0 40 50 &0 0
2-Theta(®

A1 448 aFe,0; fm Ti %7 Fe,0, g6y XRD B
Fig. 1 XRD patterns of pure hematite films
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Fig.2  AFM image of Ti doped hematite about 60 nm
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Fig. 3 SEM image of pure hematite films
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