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Table 1 The ratio of raw materials of complexes

HTTA/ phen/ Sm, Oy /

Sample

number mol mol mol Th: 07 /mol
STP1 0.06 0.02 0. 100 0. 000
STP2 0. 06 0.02 0.009 0.001
STP3 0. 06 0.02 0.008 0.002
STP4 0. 06 0.02 0. 007 0.003
STP5 0. 06 0.02 0. 006 0. 004
STP6 0. 06 0.02 0. 005 0. 005
STP7 0. 06 0.02 0.004 0. 006
STPS8 0. 06 0.02 0.003 0. 007
STPY 0. 06 0.02 0.002 0.008
STP10 0. 06 0.02 0. 001 0.009

1.4 Z“HAERESHE

FIH] TEOS Ji 2o Gl 16 ¥ i 55 2l Si0, B4 Gl
BR O M 1 e S Wk AT R i ek tk . TEOS K i A 45
BRI A BN

NH; « H, O
SiCOC,H;) + 4H, 0O

Si (OH), +

4C, H; OH
NH; « H:0

Si(OH), Si0, +2H,0

wHEFXRHABHNTE.

ATEBEMR A 40 mL TE/K 2 AR AR, B
I INA — 22 5 2848 K L TEOS, # 3 £, H &
KA 2 —E pH H (PRFFTE 7~9 19 55 5 IR 55 L TR
G AERE IR RO 3 h(EEHI B FEIRE 30 ©)
Jo A5 Ak B R R RN W B fE S TR AR
60 CHET % H.

B EBA A 40 mL FEoK ZBEAE TR, T
WA — & W 25 18K L TEOS, F 20K 875 2 —
& pHUREE pH 7 7~9 M558 5D R A FERE
PpE AR BRSO 1.5 h(EEHIHHER B 30 C) J5 A8k
FEARAR S RN 1. 5 h S5 45 Ik 5 B S B 5N 4 e
WS THRAE N 60 CHELT & AL

AR SCR T DU A OAS ) 3R OrE T X A RS
Pty TR EREDER KR TR 2. (i
FFEM TR R 0.25 @)

k2 BIEWAWSO RAKEITE

Table 2 SiO, surface modification technology of

rare earth complexes

Sample CH;CH,OH/ H,0O/ TEOS/ NH;-H,0O/

number mL mlL mL ml Method
iR 40 3 1 2 A
J2 40 3 1 2 B
s 40 3 2 2 A
L 40 3 2 2 B

2 #ZR5iTiR

2.1 ORiEFH

K 2L Ah O 5% X i S M RS Y Sm
(TTA);phen & H JE & it &k HTTA 1 phen 17
TXPH . N1 Rl LUE . HTTA A&
1662 cm™ ' Ml 1 643 cm™ "4 2 AKX FR 46 4k 2h
U, 35 2 B % F L A (— CF, ) L 28 Fe 05 T (ME gy 30 J%
B B T XM e oK B AR A5 R HTTA 5 Sm
(I B W B & W J5 . Bk 3 4k 3 B 2w 78 3
1627 ecm™ A1 1598 em™ "Ab, X3 HTTA 5 O
TS5 TEA.JFEREKY C=0 8y C-O-Sm
C=O--- St iy T4 25 449 o 9 553 5 B 1) 5 St k) L
BOHIE ARSI X F phen SR 1,1 646 cm ™
IbSy C-C fh&iHRahig, 1 586 cm ' C-N fijt 45 §i 3l
16,853 cm ' Hl 1 598 em 'Ky C-H [ 4 25 il 4& 3
VB BUBC A W Ja » C-N fifn g 4ig gh i fn C-H 25 il g
Sl EHS IR B B R T S, X UL phen H R N
JE PS5 T EA . LD AN 45 F v n] DL B
Bt &9 B 48 2 A A
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Fourier Transform Infrared Spectroscopy(FT-IR)
spectra of Sm(TTA);phen, HTTA and phen
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XOERN HTTA 55 + 422 8 1 BU#E . 7S oo 3L 58 36
g3 Y SRR 1 42 B RO DA T A A W i K R
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Fig. 4 UV-visible absorption spectra of HTTA, phen,
Sm(TTA); phen and Sm, ; Thy s (TTA);phen

2.3 WRAKIESH

PL 647 nm Sk W5 I 3 4 L DU A5 T A5 0 G A4 7E
FUR T BRI, R 5. 5 RS YR
RCTE FA AL, 72 250 ~ 400 nm N H 2k 98 17 L
K MR WK 375 nm.
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Fig. 6 Emission spectra of Sm,Th,—, (TTA);phen
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S Gro . H B 10 MPOKAE R LR BE, £E Smy -, Th,
(TTA);phen ZF] 1,4 +=0.5 W, B A P 5k
54 J3E e 9
R3 FARMBHETIAHE 647 nm L& HEE
Table 3 The emission intensities of different contents of

Tb** at wavelength of 647 nm

Sample Emission intensity/ X 10° cps
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STPs
STP,
STP,

9
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Fig. 7 Fluorescent spectra of Smy ; Thy s (TTA);phen/SiO,

under different surface modification process
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SiO, W25 M LRCA Y STP6 B Sm®" &+ it
T 5E 66 R HPE L UL STO, 26 sk M 5 B I & 9
POCFHE B LA YPE. HR L J1.J2.03 m s
A 7E 440 nm AbH BLTEE , JF H Sm® T Y RRAE 2 K 0%
P4 AR B A AR B AR A Tk Ry T =Fh T2
FAFT Y NTRIE BT R I BB L 7E BE i A% 3 i
T o A B RO TR 1 5 AL AR LB e
P b RCRE L BRI T M L ECA Y Sm®T I FRAE
PGSR TR J4 T2 ZE B FE & » 38 5 1 3 Xof
EL A3 AT BT LA HY 5 06 57 068 58 R B o 52 1 JL 4 7
TECE WP SRR, R L J4 8 T2 &L,
2.4 EHHESHIL

o T4 A2 T2 FE G 3% R H 0 7 0
SRR 2 g5 B 1 BT LUK R A ZE R LS W AR L STP6
4 A TR IEAT BB . W 8Ca),
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Fig. 8 TEM and EDS of STP6 complex
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Synthesis of Rare Earth Complexes Sm,_,Tb,(TTA) ;phen
as Light Conversion Agent and Surface Modification by SiO;

NI Ya-ru, XU Cheng, LU Chun-hua, XU Zhong-zi
(Materials Science & Technology s Nanjing University of Technology, Nanjing 210009, China)

Abstract: In order to increase the transfer capacity and ultraviolet light stability of rare earth complexes, a
series of doping complexes Sm,_, Tbh, (TTA);phen are synthesized by chemical precipitation method as
light conversion agent, where HTTA stands for 2-thenoyltrifluoroacetone, phen denotes 1, 10-
phenanthroline, x is the mole fraction of doping elements, then coated by SiO,. The characteristics of the
complexes are analyzed using IR spectrum, UV-visible absorption and fluorescence spectroscopy. The
results show that the structure of Sm,;_, Th, (TTA);phen are similar to Sm(TTA),phen, and the UV
absorption peaks of Sm,_, Th, ( TTA);phen are depended on organic ligands. Photoluminescence
measurements indicate that the complexes emit strong luminescence, which is determined by the
transitions of center samarium ion under UV radiation. The strongest luminescence of Sm, ; Th, ;
(TTA);phen is at 647 nm, up to 8.0X10° cps. The luminescence of Sm; ,Tbh, (TTA); is enhanced with
the addition of sensitized elements Th*". Parceled by SiO,, anti-decay is significantly enhanced.

Key words: Light conversion agent; Samarium; Sensitize ions; Fluorescence; SiO,
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