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Spectroscopic Studies of Colloidal TiO, and Its Self-Assembled
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Abstract: Colloidal TiO, was prepared by hydrolyzing tetra-n-butyl titanate. PSS/TiQ. composite films were
fabricated through the electrostatic self-assembly multilayer process. Both the colloidal TiO, and the composite films
were characterized with a UV-vis spectrophotometer and a fluorescence spectrophotometer respectively. The
ultraviolet-visible absorption spectrum of the colloidal TiO, shows that the absorption onset shifts to blue and that
quantum size effect can be observed. The photoluminescent spectrum of the colloid shows that the shortest
luminescence wavelength is 371 nm and that the photoluminescence is within the blue part of the spectrum. The
photoluminescence behavior of the PSS/ TiO, composite film is similar to that of colloidal TiO. , and the luminescence
of thin films mainly results from TiO.. However, PSS in the films has some influence on the photoluminescence
behavior of the films.

Key words: thin film optics; spectroscopic analysis; ultraviolet-visible absorption; photoluminescence; titanium
dioxide; colloid; self-assembled thin film
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Fig. 1 X-ray diffraction pattern of TiO, powder
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Fig. 2 Ultraviolet-visible absorption spectrum

of colloidal TiO,
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Fig. 3 Photoluminescent spectrum of colloidal TiO,
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Fig. 4 Photoluminescent spectra of colloidal TiO; (a) ,
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B 4 4R ¢ R PSS PG4k . PSS MR I & 5%
B LB K TE 400 nm 724, M 2R3, U6 BY LA o
Fr. PSSAHAER,400 nm 4k & i B %8 T 2%
HHH on” BT ERE. WP 5IA PSS R %A
TiO, PR FH ZOLRtE. mE 4 MUED, 5
TiO, JEMAAH L, BBEAE 370 nm DL _E [ 9¢ )% 58 BF B
B, XRWAREGY PSS M5 AN TiO, 41K K
THRNE —ERMHREM . ZORKAEERT
RER R T, B PSS X4k TiO, R A K
BHifEH . BT TiO, WPOB R HOLIES PSS KK
WO L BA 2B, W L2 RE B R KL
PSS 1 43 T+ 4 76 W B2 W) 28 4 , 0 ORI R A
—EWBMIER, R T BRI R I RESHE, 3
PR A & I6W 55 PSS 1] B8 H 8 MOBE & M Ok
MR RS REE T, FHE WA RR
XK,
4 25 w

IKAFERER Y T RE & T TiO, B {k, X J &R A7
55 0 B 5 SR 3R B I AL T B B R AR R AR BT 5 5 A
AL G R TiO, B4y MR Wiy i1 I 3%
BEHETF R R 75566 B W& 3 Tio,
R RO IR A T A ZOLE, KOG ERE
HAEBOLIEX . TiO, Bk 5 F i i PSS Bt X il
HHAKHE, TRERE S ZERAAREN A
SRR AR . MR I O Ob T B, MR & 5T
WA TiO, K% B R 55 1517 i FR AL , 5 0t & 5
FEPE T TiO,, A PSS #f TiO, 404hi F K
ROGHRIER W,



1428 Xt &4

1% 25 &

s * X W

1 Jia Qiaoying, Le Yueqin, Tang Yongxing & al.. Broadband and
scratch resistant antireflective coating composed of SiO,/TiO.
prepared from sol-gel processing[ J]. Acta Optica Sinica, 2004, 24
(1): 65~69 (in Chinese)

WG, RAE, AN % BR-EEREGSWE R SO,/
TiO, HBBELT]. K% F#], 2004, 24(1): 65~69

2 Tang Jieying, Zhang Xuping, Meng Lili. Microstructure and
characteristics  of TiO;  thin
photoelectrochromic devices[J]. Acta Optica Sinica, 2003, 23
(12): 1502~1506 (in Chinese)

B, MR, RAH. R ERG YK R ERERY
WA 5] k% $4), 2003, 23(12): 1502~1506

3 Zhai Jiwei, Shi Wensheng, Zhang Liangying e al..
preparation and optical nonlinearity of CdS microcrystallite-doped
Si02/TiO: thin films[J]. Acta Optica Sinica, 1998, 18 (12):
1686~1689 (in Chinese)

BYT, WA, KRE F. BER-EREHE CISHRBER
TiOy/SiO; WERH IR ML MIT]. £ % % #), 1998, 18
(12): 1686~1689

nanocrystalline films for

Sol-gel

4 Shen Yaochun, Wang Lin, Lu Zuhong e al.. Preparation and
characterization of titanium dioxide microporous electrode [ J].
Chin. J. Mater. Res., 1995, 9(1): 81~84 (in Chinese)

WRE, T A, BiAE £ TiO, ZIMBERNHEH S SRMELT].
AR R, 1995, 9(1) . 81~84

5 Zhang Yuhong, Wu Ming, Xiong Gouxing e al.. Preparation and
spectroscopic characterization of quantum-size titanium dioxide[ J].
Chem. J. on Internet., 2000, 2(3). 17

6 Yanjing Liu, Richard O. Claus. Blue light emitting nanosized
TiO; colloids[J]. J. Am. Chem. Soc., 1997, 119(12);: 5273~
5274

7 Yunxia Jin, Guanghai Li, Yong Zhang e al.. Photoluminescence
of anatase TiO; thin films achieved by the addition of ZnFe; Oy [J].
J. Phys.: Condens. Matter, 2001, 13(44) . L913~1918

8 Li Qi, Wang Chunxia, Wang Zhao. Spectra characteristics of
TiO2/CF nano-particle films[ J]. Phys. Experiments, 2003, 23
(11): 45~48 (in Chinese)

Z W, TFEE, 4. TiO:2/CF 44K BB BG4 1 B 5T
[J]. #= %%, 2003, 23(11); 45~48



