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Table 1 Samples
Sample Ho*" doping Yb*" doping
numbers concentration/(mol%) concentration/(mol %)
1 1.0 1.0
2 1.0 2.5
3 1.0 5.0

1.2 H&RIE

R T E RE SRS R B S b RA R RREE  xE
FES AT T X B4R A1 8 (X-Ray Diffraction, XRD)
T T BABL L Cu B8, 2=0. 154 06 nm) A4 iy, 7
I 1% 4% (Scanning Electron Microscopy, SEM) ]
. K BT A G K R R R OB T BN 13 mm,
JEREZY R 1 mm (3R O aE S 56 I 48K A
B 5o i i i A0 B Kl 980 nm £R Bl
5 nm, J R 0] P L fx Kb IR 500 mW By AR
EHOLTEM AR, AR AN 10 cm 1YY
BEE R M ERFAE S 7 b AR W B0
265 —FEHE N 10 em (K™ 35 B R AR F R MHE T
WG Be . A2 6 o3 e Im . Lt BE A 76 1
e 4 Kb 1 o FL A B A B ISORT IR L 15 5 2 B die R 4R
FREE S ATENLICE.
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K1 S vk & R A AR 500 45 28 THO, By 1A 4
R MIES. B 2 5 Ho™ \Yb™" 4% TiO, k&
A 41 i P B IR

0 p———1um

A1 4 TiO, hmBd e FEHsEE R
Fig.1 SEM image of TiO, samples

B2 Ho #fn YV $% 4 TiO, v F L MEEK
Fig. 2 SEM image of Ho’" and Yb*" Co-Doped TiO,

synthesized samples
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Table 2 The spectrum analysis of the first sample

Element Quality percentage Atomic percentage
O 29. 46 56.19
Ti 68.05 43. 36
Ho 1. 37 0.22
Yb 1.12 0.23

2.2 XRD ##f
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Fig. 3 XRD pattern of TiO, powder
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PR Ry X i it B4 R LS & alb
W/ A ¢ BEAG O A R AR R EE A R

K3 1 S RE S UK 2R AR5, B 2
1.0 mol% Yb*" 1. 0 mol% Ho®" #il 18 i /i 4K /& &
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BE SR A 20 A G5 TIO, B K. 8 o8 %R 5 i X
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Fig. 4 Up-conversion Luminescence spectra of Ho®" and

Yb*" co-doped TiO, synthesized powder
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Fig.5 The proposed UC mechanisms of Ho*" and

Yb*" ions
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PR R R LL 210 A 5 L 2RO I R B 2 R LI Y 2
%:3) W 4E Ho''/ Yb'' [y TiO, ¥k Yb* & ¥
WePE Ky 2.5 mol Yol . {7 F 543 nm Ab&% 619 & B 5
55 3 B RAB. A T 653nm &b 1 215 1Y 2 S e i i
W B YD® B U B 10 15 T 72 7 1 K.
EEP
[1] WANG W S, ZHEN L, XU C Y, et al. Aqueous Solution

Synthesis of CaF,

Ripening Process at Room Temperature[ J]. ACS Applied

Materials & Interfaces, 2009, 1(4); 780-788.

[2] ANYing, YAO Cheng, QIAO Xiao—fen, et al. Influence of
Yb* " concentration on the fluorescence emission of Tm®" in
Tms t /Ybs t
2010, 39(3) . 509-511.

G, WA, Tk, . Tm®T /YL ¢ LaFs 9K KR b5

28 YBRT B R Tmdt B 7o e R miT] b+ ¥k,

2010, 39(3): 509-511.

[3] LIU Jing-he, SUN Jing, ZENG Fan-ming, et al. Study on
spectra properties of Nd : GGG crystal [ J]. Rare Metal
Materials and Engineering » 2006, 1(14) . 61.

RUGER, P, WS4, A5 Nd 2 GGG ik S8 3% 5k B BT 53

: 9F, ( ESA)

Hollow Microspheres Via the Ostwald

:+ LaF; nanoparticals[J]. Acta Photonica Sinica .

[4]

[5]

(6]

[7]

(8]

9]

[10]

[11]

] . WA aEMES T/, 2006, 1(14): 61.

sk, SRR, THLEBOR A R B F M. dbat ik 2
Tolk At . 2005 126-143.

YANG Jian-hu, DAI JIANG  Zhong-hong.
Upconversion emission of rare earth ions and its recent
developments[J]. Acta Optica Sinica, 2003, 23(3): 284-298.
e, SR, g R T L R O RO i
[J]. Jezf2dk, 2003, 23(3): 284-298.

TAN Xin-xin, LU Shu-chen. Preparation and luminescent
propeties of Er*"/Yb*" codoped Zr0:-Al,Os; []J]. Acta
Photonica Sinica, 2010, 39(7) . 1169-1173.

WESZ, BWE. E°T R EST /YD B4 Zr0:-AL O Bl 4
Bkt 6724, 2010, 39(7): 1169-1173.

DOU HOU  Yan-bing. with
dualfrequency excitation method in ZBLAN : Yb*", Tm?®"

[J]. Chinese Journal of Luminescence, 2008, 29(1): 86-87.

FHW, EIEPK. ZBLAN = Yb*©, Tm " WU L3 % 1 | 4%
RG], &2, 2008, 29(1) . 86-87.

HEER S, KOMPE K, GUDEL H U, et al. Highly efficient
multicolour upconversion emission in transparent colloids of
lanthanide-doped NaYF, [T 1. Advanced
Materials, 2004, 4(16) . 2012-2014.

YAMAGUCHI I, WATANABE M, SHINAGAWA T, et al.

Preparation of core/shell and hollow nanostructures of cerium

Shi-xun,

Jing-tao, Upconversion

nanocrystals

oxide by electrodeposition on a polystyrene sphere template
[J]. ACS Applied Materials & Interfaces, 2009, 1(5);
1070— 1075.

BOYER J C, CUCCIA L A, CAPOBIANCO J A. Synthesis
of colloidal upconverting NaYF; doped with Er*" /Yb*" and
Tm?®* /Yb3"
2007, 7(10) . 847-852.

WANG Guo-feng, QIN Wei-ping, WEI Guo-dong, et al.
Synthesis and upconversion luminescence properties of YF; ¢
Ybit /Tm °
Fluorine Chemistry, 2009, 3(39): 158-161.

THEWE, 47, BEE, 5. YF : YD /Tm *F A0 Gk
5 BUR A% 3 o S Re v [T, AL 2, 2009, 3(39):
158-161.

monodisperse nanocrystals [ ] ]. Nano Lett,

octahedral nanocrystals [ ] ].  Journal of

Effect of the Yb*" Concentration in Upconverting of Ho*" /Yb’" Co-doped TiO,

FAN Ye-xia, XIA fei-fei, YU Ze-min, HOU Jun, TIAN Chong-jun
(Harbin University of Science and Technology, Material Science and Engineering College, Harbin 150040, China)

Abstract: The Ho*" /Yb*" co-doped TiO, sol was prepared through Sol-Gel method, Ti(OC,H,), was

chosen as a precursor, and ethanol as impregnant, acid as catalyzer, and its upxonverted luminescence

mechanism was studyed. By means of X-ray diffraction, energy spectrum and scanning electron microscope

samples characterization, and the results show that the structure of the sample is rutile, samples contained

by powder doped Yb, sample Ho and element of very small particles diameter is about 100 nanometers,

spherical shape, and has obvious reunion phenomenon.

At room temperature for 980 nm wavelength

selection center, maximum output power for the diode laser 500 mV do stimulate light stimulates samples.

In TiO, * Ho*"/ Yb*" sample find red and green, the emission strength of red is two times of green. When

the doping concentration of Yb*" is 2.5 mol% . fluorescence spectroscopy 543 nm conversion in observed

strong green emission. The mechanisms of the upconversion luminescence were researched.

Key words: Ti0O, ; Sol-Gel method; Nanometer particle; Upconversion luminescence





