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Table 1 Prescription of the Solution with Different Th**-Doped Concentration
No. 1 2 3 4 5 6 7 8 9 10
TEQS/mL 5. 00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5. 00
0. 10mol + L~' TbCl;/mL 1.20 1.40 1. 60 1. 80 2.00 2.20 2.40 2.60 2. 80 3. 00
ethanol /mL 5. 00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
85% H PO./mL 1. 50 1. 50 1.50 1.50 1. 50 1.50 1.50 1.50 1. 50 1. 50
distilled water/mL 7.30 7.10 6. 90 6.70 6. 50 6.30 6.10 5.90 5.70 5. 50
Th: P20s(mass ratio) 1. 207 1. 409 1. 610 1. 811 2.012 2.214 2.415 2.616 2.817 3. 018
Tb: Si02( mass ratio) 1. 458 1. 702 1.945 2.188 2.431 2.674 2.917 3.160 3.403 3. 646
Si02: P20s(mass ratio) 0. 828
Th/ % (mass fraction) 0. 664 0.774 0. 884 0. 993 1.102 1.211 1.320 1.429 1. 536 1. 644
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Table 2 XRD Data of SisPsO:s: Th**

No h k l 26 FWHW D-value intensity 17 I
1 0 0 6 22. 180 0.212 4. 0045 1486 31
2 1 0 5 22. 680 0.212 3.9174 1893 40
3 1 1 3 25. 300 0.23 3.5173 4747 100
4 2 0 1 26. 540 0. 235 3. 3558 552 12
5 1 0 7 29. 120 — 3. 0640 294 6
6 1 1 6 31.920 0. 235 2.8014 973 20
7 2 0 5 32,280 0.235 2. 7709 1306 28
8 0 0 9 33,480 — 2. 6743 184 4
9 2 1 1 35. 180 0. 282 2. 5489 390 8

10 2 1 2 35. 820 — 2.5048 273 6

11 2 1 4 38. 080 0. 259 2.3612 427 9

12 2 0 8 39. 940 0. 165 2. 2554 367 8

13 1 1 9 40. 800 0.329 2.2098 357 8

14 1 0 11 43,460 — 2. 0805 236 5

15 1 1 10 44,020 0. 212 2. 0554 300 6

16 2 2 0 46. 000 0.212 1.9714 574 12

17 2 2 3 47.400 — 1. 9050 164 3

18 3 1 3 49. 520 — 1. 8392 137 3

19 3 1 5 51. 880 0. 188 1. 7609 303 6

20 4 0 3 55. 120 — 1. 6648 230 5

21 3 1 8 57. 660 0. 212 1. 5974 310 7

22 2 1 13 61. 720 0. 259 1.5017 397 8

23 4 0 8 62. 560 0.282 1.4835 411 9

24 3 2 63. 760 — 1. 4585 144 3

25 2 1 14 65. 260 0. 282 1. 4285 303 6

26 2 0 17 72. 180 — 1. 3077 231 5
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Fig.4 TEM photograph of SisPsOas Th’*

A H:P0. 51 A, BEAE W KEHMLEH, XRD
BRI T X — 8,

2.1.5 TEM BH

F 42 1.429% Tb** B SisO(PQ.4)s sLIE B
S8 (TEM) B A, k2 A WBR EATER 2
EAAH Sis0(P0.) ¢ fatk, APFBRAEHABHR T4
1, EMBBRAmAERKRMEZREE, RFUHE
HIAT REARGEH,
2.2 T IEPSikRPHEINER

F 5 BREE T 78 SisO (PO )s & B B9k
K615 (A =218nm) o F 754 5 g, (1B 551 &
488nm, 542nm, 547nm, 582nm, 617nm, XA, 488nm
D Fo BRETHR, HEHTE 493nm &F —1
Rig, H&RETF*D"Fi(J=6, 5, 4, 3) BIBRT,

70

60
-{
50
5 407
< 4
~ 30_
20-
10-
0— T T T T T T T
450 500 550 600 650

A/nm

B 5 Th*7E SisO(PO«)s 4 & 1 & 5 1%

Fig. 5 Fluorescence emission spectrum of Th** in SisO(PO4)s
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Fig. 6 Fluorescence excitation spectrum of Th** in SisO(PQu)s
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Table 3 Relation between the Fluorescence Intensities and Annealing Temperature

temperature/ C 25 50 100

150 200 300 500 800 1000

fluorescence intensity /a. u. — 11 15

21 36 42 53 75 76
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Table 4 Relation between the Fluorescence Intensities(a. u. ) and Tb** Mass Fraction(% )

Th** 488nm 542nm 547nm 582nm 617nm
0. 664 22 56 52 5.4 1.8
0.774 22 57 52 5.8 1.9
0. 884 26 61 56 3.7 1.8
0.993 26 71 64.5 3.8 1.3
1.102 26 72 65 3.9 1.5
1.211 24 69 62 2.5 0.4
1. 320 29 82 75 3.2 1.4
1. 429 30 83 75 3.5 0.9
1. 536 30 84 76 3.6 0.9
1. 644 30 85 75 3.6 1.0

BB ENBERWAKR, BRENRERE T B
FE RN Z SN, B me+ 2 218, Th 8
BEH 0.664% HINE] 1.644%, WMT 2.5 1%,
M 542nm B R §Ti&%38 B A S6a. u. #INZE 85a. u., 3
md, AR T BREE— € EZL,
HENRBEEARTRE I Y T BHETE0.664%
~0.774% B, 3 542nm B R 518 R AL RFTE 56
a.u LKf; M T B&ETEO0.884% ~1.211% AT,
HERBEREFE Ta.u. £H; YT BLAEE
1.320% ~ 1. 644% BF, 3 & 658 B 84a. u. 72
fo

3 & it

HETB T W PSR HEEKR IR &
r, BEANFTRE, &N Sis0(P0.)s, HFEH TH 1
WERFPERERBRRE, FEERBRP R,
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Structure and Luminescence Properties of SisPsO:s: Th** System

WANG Xi-Gui*'' WU Hong-Ying' YANG Zhan-Lan®> WENG Shi-Fu* WU Jin-Guang’
(" Department of Chemistry, Inner Mongolia Normal University, Huhhot 010022)
(* College of Chemistry and Molecular Engineering, Peking University, State Key Laboratory
of Rare Earth Materials Chemistry and Application, Beijing 100871)

Tb’* ions were incorporated in P-Si matrix material through a sol-gel process. Luminescence properties of Th* !
as a function of dopant, firing temperature, composition and structure of matrices were investigated. The gels i
synthesized by the reaction of P.0s or H;POs with tetraethoxy silane and ThCl; as dopant were fired in air from the v
temperature 25 ~ 1000°C to form P-Si crystalline phase. The crystal structure was determined by powder X-ray
diffraction. SisO(POs)s were the only crystalline phase and belong to hexagonal crystal system. The emission of
*Da-" Fs( ~545nm) transition of Th** in the P-Si system is composed of two peaks. The amount of doping Th** |
varied from 0. 664% to 1. 644% , and no obvious concentration quenching was observed in this doping concentra-

tion range. The intensity of Tb>* emission increased with firing temperature increasing and becomes stable at 800 ~

1000°C.

Keywords: P-Si system luminescence properties Tb** ion
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