27, 2 Vol. 27 ,No. 2 ,pp232-235
2007 2 Foectroscopy and Sectral Analyss February , 2007
LaFs Ce, Tb
, , 510632
LaFs Ce, Tb , XRD, TEM
XRD TEM : ,
, 30 nm, cet TE,
: cet : Th** , 544 nm ce*t
TH** , LaF; Ce, Tb cet L Th*
cet Tt 35 mol % 5 mol %
2 ,
LaFs Ce, Th; ; ;
1 0614 3; 0433 4 A : 1000-0593(2007) 02-0232-04
h ,
70
LaF: , , (8 650 4 h
(¥4 LaFs Ce, Tb Rigaku D/max- A ,Cu
Ka X
, , , Philip Tecnai-10
) , F4500
’ 5] 6] (71 2
LaFs Ce, Tb ,
21 Laks Ce, Tb
X la LaFs Ce, Th X ,
(XRD) (TEM) LaFs (PDF No. 82-0684) ,
, Ce3+ Tb3+
La®" , ,
1 , P3cl %% 2
LaFs Ce, Tb
NH4sF, La(NOs)s, Tb(NOs)s, Ce(NOs)s , 30 nm,
LaFs Ce, Tb : 22
La(NQOs)s, Th(NOs)s, 221 LaRs Ce, Tb
Ce(NO3) 3 s NH4sF ) 3 LaFs Tb** LaFs Ce, Tb
80%, 140 14 [ 3(9] 544 nm
1 2005-12-19, 1 2006-03-08
: (20475021) (05200555)
, 1982 , *

email : tmjx @nu. edu.cn



2 233

, Tb®* 353 378 nm, LaFs Ce, ,
Th 261 nm , ce*” , :
4f -5d [ 3(p] Tb®* , 140 14 h
ce® , 4 490, LaFs Ce, Tb
544,585 621 nm, Th*" °Ds 5" F(J=6,
5,4,3 , LaFs Ce, Th
-I—b3+ Ce3+ 1 0001
' A 544 nm
Tb®" ce®t LTbh*
260 380 nm ce®* To** 3
, ce’* _Tb* E)
Ce3+ , Tb3+ E
: ce’* =35 mol %, Tb** =5 A
mol % ce®t LTh*"
To** ,
0 r y .
N LaOF @ LaF, 200 300 400 500 600 700
,\- 2 [ ] .BOD‘CMh Wavelength/nm
£ JL._.._/_ L] A AR Fig 3 Excitation (a) and emission spectra (b) of
] 3+ H
g d ﬁ'”_ R ﬂ 0 o 00T /h LaFs Tb" andLakR Ce, Thb nanoparticles
g 1 T
400 /4h
5
b uﬂ\ ok 200°C /b
| 70C /h 3 600
a_m A ﬁuﬂ E‘
20 30 40 50 60 E
20/C° ) ki 500
Fig 1 XRD patternsof Laks Ce, Tb nanoparticles
400

80 100 120 140 160 180

&0 Temperature/C
Fig 4 Relationship between reaction temperatures and

-
® intensity of fluorescence (reacting for 12 h)
e 1000
"
00

]

Intensity/a.u.
-]
S

o e 6001
Fig 2 TEM image of Laks Ce, Tb nanoparticles 500
222 LaFs Ce, Tb 400 3 5 Te % 4
( 4) Time/h
, 80 12h , Fig 5 Reationship between reaction timesand intensity
, 140 , of fluorescence (reactingat 140 )
( 5) , 8 h
) ,14 h 223 LaFs Ce, Tb
, 80 12h 6 LaFs Ce, Th
140 8 h,LaFs Ce, Tb , ce®*



234 27

(I1o/ lce) , 800 LaOF,
TH** , LaFs LaOF,
( ) , , ce’* ,
, Tb**
) XRD
( 1b o , 600 LaFs LaF: Ce, Tb ,
LaOF , , LaFs , 2

1200 )

(9]

3
LaF: Ce, Tb )
, , 30 nm, ce’r TP
= K . - 140 14 h
200 260 300 350 400 Ce’" T :
Wavelength/nm 35 mol % 5 mol %
Fig 6 Excitation spectra of LaFs Ce, Th powders calcined at . cett LTbh

different temperatures ( Embedded graph is the rela-
tionship between calcining temperature and intensity of 2 i
fluorescence) : LaF: Ce, Tb

1:70 /12h;2:200 /4h;3:400 /4h;
4:600 /4h:5:800 /4h;Aem=544 nm

’ ’

[1] StouwdamJ W, van Veggel F CJ M. Nano Lett. , 2002, 2: 733.

[2] Zheng H R, Wang X T, DeginekaM J, et a. J. Lumin. , 2004, 108: 395.

[3] Kam C H, Buddhudu SJ. PhyscaB, 2004, 344: 186.

[4] Wang XJ, Huang SH, Reeves R, et a. J. Lumin. , 2001, 94-95: 229.

[5] WenFS, ChenJ S, MoonJ H,etd.J. Solid Sate Chem. , 2004, 177: 3114.

[6] LemyreJL, Ritcey A M. J. Inorg. Chem. Mater. , 2005, 17: 3040.

[7] Wang H, Meng Y Q, Yan H. Chem. Commun. , 2004, (7) : 553.

[8] Tanabe S, Hayashi H, Hanada T, et a. Opt. Mater. , 2002, 19: 343.

[9] LIU Churrtang, HE Dawei , L | Shao-xia, et a ( , , , ). Sectroscopy and Pectral Analyss( ),
2005, 25(8) : 1203.

Hydrothermal Preparation and Luminescence of LaFs Ce, Tb
Nano-Sized Phosphor

ZHANG Mao-feng, MEN GJiarrxin”™ , L IU Ying-liang, MAN Shi-ging
Department of Chemistry, Institute of Nano-Chemistry, Jinan University , Guangzhou 510632, China

Absgtract Greerremitting LaFs Ce, Tb phosphor nanoparticles were synthesized by a smple hydrotherma method and charac-
terized by XRD, TEM and fluorescence spectra. The prepared samples had a hexagonal shape, fine size (30 nm) , and high
brightness under ultraviolet , and the structure of LaFs remained unchanged after being doped with Ce** and Th** ions. The blue
Ce** emission centered at 261 nm is efficiently quenched in the samplesof LaFs Ce, Th, in which the dominant emissonisin
the green at 544 nm, originating from the doped Tb®* ions transition of ®Ds to ” Fs. Excitation spectraof theLaFs Ce, Tb,
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observed at 544 nm, consist of both contributionsfrom Ce** and Tb** ions. Thereis energy trangfer of Ce** _Tb** in this sys
tem. The energy transfer mechanism was discussed. Above al , the phosphor nanoparticles have high photol umi nescence intens-
ty even without any calcination, about twice that of bulk materials prepared by high temperature solid synthess, and the intens-
ty is a0 stronger than calcined phosphor nanoparticles.
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