Vol. 30 ,No. 5,pp1179-1183

30 , 5
2010 5 Fectroscopy and Sectral Analyss May , 2010
Tb SO:
1 1 1 2
, 710069
710069
0l-gel TH** S0 , ,
1 4 4 ,650 , 1 4 5 ,750 ,
1 4 6 ,850 , 7150 ,
: Tb*” ,
: 0482 3; 0614 3 A DOI: 10 3964/ j. issn 1000-0593(2010) 05-1179-05
, 30 min
, A
, e , 30 min, B
902 ) A B ) pH 1 2 '
) , , 15 min,
, Sol-gel 302 , 005% ( ) (Tb(NOs)s -
e 5H.0) , , ,
Th®" , 1 4 x(x=2,3,4,5,6), 4 h
, Th** , , Tb
, S0:2 ( x=2,3,4,5,6
(36] a,b,c,d,e )
S0:2 , 009 MPa
, 50 24 h, 50
, 50 - (30 min) !
, 2h,
, To** S0: , , F-7000 - ,
, b ,
KBr , EQUINOX55
3999 64 399 193cm’*! ,
1
1 2009-06-26 , 1 2009-09-29
(08YJC14) , (20876125) (081 K451)

, 1985 ,

email : 2003panjing @163.com

* e-mail : hxy3275 @nwu. edu. cn



30

1180
, 210 240 nm , 316, 350,
2 367 376 nm , Th**  4f8-
4175d" :
21 230 nm
1 e , 3 e ;
6 :3446 17 163683cm’! , 544 nm ,
—OH H—O—H
, , , 20001
—OH s 1 405 04 cm™ ! 3 Lsoo. 20 lzgg
3-—0-B , B S — % 544 400
0—S 1094 69 460 42 cm™* S—0—8 % 1000 %0 2a0 20 30
z
797. 71 cm’ ! S0, 0
. 500 550 600 650
Wavelength/nm
Fig 3 Emission spectra and Excitation spectra
of sample e annealed at 850
5]
E
.«g 23
5 4 , '
= 1 4 4 650 ; 14 5
§ , 750 ; 1 4 6 ,850
= | ,
. . . 110100 . § TH** , ,
3000 2500 1500 1000 500 _OH H,O ’ (—OH  H:0
Wave number/cm ™! ) ,
Fig 1 FTIR spectra of sample e annealed i S0, . TH i
at different temperature ’
1 4 5 , 650 , —OH
22 Tb* SO; , (—OH H.O )
2 Tb* SO , ’ : 750
200 450 nm, 450 650 nm _OH ' '
.7 , 378,413 438 , 80 | ’
nm °Ds ' (k=6 4),488,544,585 619 nm
TE** ®Ds-"F(3=6,5,4,3) [9.201 - ' ' '
544 nm 272 nm , 432 nm 1 4 a , 650 ’
4501 : 14 6
, 850 , .
—OH
24
1 mol TEOS 2 mol H20
,  H.0 TEOS<2 e
TH** ,
545 nm
H.O TEOS=2,3,4,5,6
To** , a,
b,c,d,e 850 ,

Fig 2 3D spectra of the sample e annealed at 850

5(b) :



1181

5
, , Tb*”
2500
E 2000 [\ 750 145 . 5 3000 850
£ 1500 \G Z E 2000 750 e
g L 850 g g - 650
= =
E s f S: le d . % 1000 Sample e
500 ample 5 Sample e
023 LW . J A — o : ==
500 550 600 650 500 550 600 650 500 550 600 650
Wavelength/nm Wavelength/nm Wavelength/nm
Fig 4 Influence of the annealed temperature on the emission spectra o different xerogels d, ¢, e & =230 nm)
4f —5d ) T ,
2000{ @
5 , L ,
S 15001 ) Tb ,
£ 10007
500 A (11.22] ml'gd SOZ
: . : : (s ).
500 550 600 650
Wavelength/nm
= 3000
g )
2
é 2000 -
= 1000
600
500 550 600 650 £ 4007
Wavelength/nm =
i . 200
Fig 5 Influence of theamount of H.O on the emission spectra
o xerogedsannealedat 750 (a) and 850 (b) (A« 0 -
=230 nm) 500 550 600 650
Wavelength/nm
850 , —OH , Fig 6 Influence of theamount of H.O on the phosphorescence
o xerogelsannealed at 850 (A & =230 nm)
: , 26
i 750 e 850 , , TH**
, , 5Ds — Fs (545 nm) ,
, 850 7(a) , ,
) , 750
—OH 1 e
' 3000 1500 1
, —OH 3 5
< <
g 2
=1 [ “
' Tb3*‘ ' = 10007 £ 500
545 nm , 04 j : 0
0 10 20
' ' Time/s Time/s
25 .
6 e 850 Fig 7 Influence of the amount of H.O on the phosphorescence

lifetime of xerogelsannealed at 850

(M =230 nm)



1182 30
7(b) , , —OH ,
Tb*” —OH
I =1lo Xexp )
(- ta , Ve t=a , ,
I=1lo/ (1+t/a)?2, v
10 , 3
[13,14] , Tb
, I=loxexp(- t/a) +
Yo ) )
) 1
Table 1 Lifetime comparison of saamples 1 4 4 650 ,
(a, b, c, d, e annealed at 850 1 45 ,750 ,
y=l1xexp(- t/t1) t1 1 4 6 ,850
a 2 984 88+ 0 002 94 , 750 ,
b 2 810 66+ 0. 012 24 , T3+ ,
c 2 895 86+ 0. 005 61 ’ . —OH H,0
d 2 95541+0 004 3 ’ (—OH H,O )
e 2 833 12+0 003 44
) , SO
, To* ,
850 , , t(
: ms) , ’
[15] '
) 1 46
’ 850 , TE*" " D6-° Fuo

Sohn SH,Leed H, Lee SM. Journa of Luminescence, 2009, 129: 478.
ZHANG Rui-jun, YAN We-ping, MA Lingzhi( , ,

[1]
[2]

). Chinese Journa of L uminescence(

) , 2007, 28(1) :

) , 2005, 34(9) : 1340.

). Béjing: Chemical

). Beijing: Chemical Indus

) , 2008,

126.
[3] LIJiamryu( ). Rare Earth Luminous Materia and Its Application ( ). Beijing: Chemical Industry Press(
: ) , 2003. 127.
[4] SONGChunfeng, YANG Fing, L UMeng-kai ,etal( s , , ). Bulletin of the Chinese Ceramic Society (
) , 2003, 22: 89.
[5] HU Xiaoyun, FAN Jun, BAl Jintao, et al ( , , , ). Journal of the Chinese Rare Earth Societ ( ),
2005 ,23(6) : 695.
[6] ZHANG Zhongyi, ZHANG Yunhong, L1 Xiaoli , et al ( , , , ). Sectroscopy and Pectral Analysis(
) , 2008, 28(8) : 1737.
[ 7] HU Xiaocyun, FAN Jun, LI Ting, et al ( , , , ). Acta Photonica Snica(
[8] WU Hongying, WENG Shi-fu( , ). Acta Physico-Chimica Snica( ), 2001, 17(1) : 53.
[9] LIUJinxia( ). Journal of Synthetic Crystals( ), 2008, 37(2) : 342.
[10] Zawadzki M, Hreniak D, Wrzyszcz J, et al. Chemical Physcs, 2003, 291: 275.
[11] HanB H, Manners |, Mitchell A W. Chemical Materia , 2005, 17(12) : 3160.
[12] ZHANG Zhong-tai ( ). NorrOrganic Luminous Materials and Their Applications(
Industry Press( ) , 2005. 118.
[13] XU Xurong, SU Mianzeng( , ). Luminescence and L uminescent Material s(
try Press( ) , 2004. 109.
[14] HU Xiang, L1 Dongsheng, CHEN G Pe-hong, et al ( , , , ). Chinese Journa of L uminescence(

29(4) : 684.



5 1183

[15] ZHENGZ-giao, L1 Hongying( , ). Rare Earth Functional Material s( ). Beijing: Chemical Industry Press(
: ), 2003. 170.

Influence of the Amount of H-O on the Emission Spectra of Th Doped
SO: Xeroges

PAN Jing' , HU Xiao-yun*" , LIU Guojing', ZHANG De-kai' , FAN Jun?
1. Department of Physics, Northwest Univerdsty, Xi’an 710069, China
2. Chemical Engineering College, Northwest Universty, Xi’an 710069, China

Abdract Thb-doped luminescent SO xerogel was prepared by the sol-gel technique. FTIR was used to measure the microstruc-
ture of the luminescent materials. The luminescence properties were characterized by F-7000 UV-vis ble fluorescence spectropho-
tometer. The effectsof the molar ratio of H20 on the fluorescence and phosphorescence intensity and phosphorescence lif eti me of
the sample were mainly investigated. The results showed that for the Tb** doped xerogd's, the sampleof 1 4 4 annealed at
650  reaches the maximum intensity, the sampleof 1 4 5 anneded at 750  reaches the maximum, the sampleof 1 4 6
annealed at 850 isthe strongest. With increasng the amount of water , the luminous intensty of the samples annealed at 750

was first weakened , then enhanced and finally weakened. It was shown that the luminousintensity of samplesisrelated to the
molar ratio of aqueous solutions and annealing temperature, whose influence on the luminous intensity formed a competitive
mechanism. Phosphorescence was observed at the same time, illustrating the existence of defectsin the matrix space, and that
the influence of water on the intensity is the same as that of fluorescence. In addition, with the increase in the molar ratio of
aqueous lutions, the amount of defect gradually changed and resulted in a change in the luminescence decay time.
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