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Doped TiO,Nano-ethanol Colloids: Preparation by Pulsed Laser
Ablation and Fluorescence Property

HUANG Xiu-Xiu ZHANG Wen-Gong® YU Hai-Li LIN Feng-Long
(Polymer Institute,College of Chemistry & Materials Science, Fujian Normal University, Fuzhou 350007)

Abstract: A pulsed laser ablation (PLA) at the interface of titanium dioxide target doped with different metal oxides
and mobile ethanol was used to prepare a series of new-type TiO, nano-ethanol colloids doped with MoO; ,Eu,0;
Fe,0; and WO;. The results of UV-Vis fluorescence and XRD show that the doping of MoO;can greatly improve the
fluorescence intensity of TiO, nano-ethanol colloids and when the dopant content of MoO; () is 0.02% ~0.50%,
fluorescence intensity will be increased up to 1.3x10%@a.u.) with /=0.05%. Furthermore, it is also found that the mill
method can more obviously increase the fluorescence intensity of TiO, nano-ethanol colloids compared with the

doping method of sol-gel.
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(a) Excitation spectra, (b) Emission spectra
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Fig.2 Fluorescence spectra of TiO, nano colloids at

different mobile phases

] UL U Ry K TiO, FHRFAE & S 0 | T 5 A 3 sl AR
K6, HE 20b)ik T & 9K Tio, B IR AE
414 nm BT 09750 K S5 06 Jre i | 3X AT B A K iR
35 7 BRI & 25 F R AR B TiO, 98K R T 3R I
Bl Bh A 2 T 2 A 1 5 AT T A8 A, 7E TiO, 98 KR T
FMAE N Y A LTI, 1% 5 2 RO R
T TiO, DAL T BT B £ B B K, A
M i 1 HA A 5L ORI s IR iR i 2t &
GF, BT YUK TiO, FF O e i I 192 608 B /N T 4ok
TiO, LB, T RE 5 90 O e 24 it ik A1 B 08 J 19
TiO, 4 AL F A HLATE R A O K, DU R 53
K TCK CEEAE R A R A T shAH

ARITEAL, TiO, 9 n B2 0K | HAA SE HL 7 1Y
Hral? (VB)FI A 8% FL - o 98 19 5 BB 241 (CB), %2
FIRE B R T A8 90 (BLAR B TiO, E,=3.2 V)DL
BRI B S O ) RE A5 4 L DA 7 BR AT B 4
BI 02p—Ti3d BYHLFERAT ; 24 TiO, BURL Ik 3 44 K 9%
BF, T AR 1 T R a0 5 80T BE kA g

oL, [R) I G K AIURE 1Y) 3 THI AL N 3 ROk 1~ 3% T A
T R A SR B R 25 O, 77 A R B RE L T 40 K /N RS

RO (8 299 AL 1 T L 17 3 e AR 2 PR T/ VRE AR
TR P45 28 SE ST IS A X el B b A
AT T 7 I 2 T T RE 0 B BE S T
REZL A L T BRITdL 27 AR5t . W&l 3 TEM M A

K3 #5828 MoO; 41K TiO, £ B i e (b I 1 4 12
=0.05%) 1 & 1d J5 1) TEM El%
Fig.3 TEM image of MoOs-doped TiO, nano-ethanol
colloids with the aging time of 1 d (mill method,
¥=0.05%)



1932 ol A

N

s 55 23 &

TN, ARTEGE BT A8 148 2% MoO; 41K Ti0, £ FEH I
(TS TR 5 75, =0.05%) TETCE 1 d 5, H WOk y
BRI BiAR KR ZHE 20 nm LT sl 5], W]
W AR 4 5 R B 2490 K Tio, B A 2
W, KR R IE /N T 10 nm, P G0KRLF Ir A
MYPE BT F BB 22 90K Ti0, LB IETE 414 nm B i
REEERTAON o I
22 AEAEESRLHBEHNEZNE

TR B TR 5 125 (=0.1%) Tl A5 AN 7] 42 i S Ak 42
Z2H K TiO, S BEE B PL OGS A0l 4 s, A
Kl 4 (a) 2B R G il DL O W)W I TR
311 nm B3 1 B s R % DA 311 nm 1 R34
R 13BN E 4(b) IR 586 & S5 b &3
BV METE 414 nm BT BLANK TiO, B RRAE & Gt
W AN TR 4 e A AR 48 2 R BUE T 9K Tio, &
PS5 JE 5 ' 2 S WG Ty i B8 i DA 67 e AR TE AR A [
B AEM R 4B 2% 5 T, MoO; B 221 44 K Tio, £
R R GG 98 T Eu,05.Fe,05 A1 WO, NI 7E
ANFFR B L REAR T LB R SR X R
Eu,05 . Fe,05 F1 WO, 55 & J& A LW A Tio, 5 , |

3
Ox10% ) 311
5x10° N TiO,
) — — MoO;-TiO,
=]
2 104 - - - - Eu,0,TiO,
%’ 3x10° 4 ) "} — - — Fe,05-TiO,
é "\ —--— WO,-TiO,
= 2x10° .
1108 /0 e NS
0 + - T T T T T T 1
260 280 300 320 340 360 380
Wavelength / nm
4 -
1:2x10 (b) 414
- —TiO,
1.0x10% 4 /N
— — MoOs-TiO,
2 8.0x10° - - - - Eu,0,TiO,
= — - — Fe,05-TiO
2 60x10° \ St
b & - - = WO,-TiO,
i=1
= 4.0x10° 4
2.0x10° 4 / O\
E<Z \\",;__._"
360 380 400 420 440 460 480 500
Wavelength / nm

(a) Excitation spectra, (b) Emission spectra
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Fig.4 Fluorescence spectra of TiO,nano-ethanol colloids
doped with different metal oxides(y=0.1%)
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Fig.6 UV-Vis spectra of TiO, nano-ethanol
colloids doped with different content MoO,

Intensity (a.u.)

T g0, 0% iy, o =1.50% (T JE 1 5 35)
45 TiO, 2K KL 5 #9 XRD &l
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Fig.8 UV-Vis spectra of TiO,nano-ethanol colloids with
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