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# B LS-EEABE. o REBRSEREN S TFEE, LERESMSHT RSP REATITRM
LRI (PMMA-AA) S R4 FIRCHE, S LT — R34 A4 FECS Y, 3Rt UV.IR FICE 20 i JLahfy
BT RE, ARASARETE TENMRAEERE S RBVEEENEHE RS T E
TR RGN EARBRESHRN LR, TRERRY, AHL(H.68) FRRIFFEARSY P,
B 5 T 2B SEALEE NS R aEE. P ES WD RS RRNTEERER B
FEn(EL ) ia(Th'") =11 BF, B’ % T AR R RAEME K, T FEEHEE 2 (B )i n(TH* ) KT
1:1 B, To®* Xt Eu® " SSEA BRI, To* BERE n(E* ) in(To* ) ANF 111 1, T 3 Eu* 935 X4E
RIZEHALIER .
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EERLETAPES T ASENBF IAFARRARRRHA&R S THEY, B2F
KR—FEME GERES MR s, BT EEAER S, ETFAFSHRRED  F+
BaY SRR ZAMANEE, 5 REMDE, Zatt ek, SRR M, BRERE B LK
BYTEREBETR PR, BN TERERN RER KM, BETOLRE TR, e Fa
B, A—RHEEATREMBH T EIRARSYE, BNEIEREARSHRANERGTERS
2 FT R, ARSHESH IR BN ETR LR F oA, FA0E, BB L TR S
BHANBRSTOLRE R L & BRI SN, AR K IS, 3 BT AR5 50 B i 7%
Jerrft, Eu( ) AHLE S WEESMR AT R EBALE, To( I) AHESYIEEI R B T R HE
BILRIE, B B/ R A4 LF £ SRR &4, B S B3 o R E AT, A& 0k
Eu( I} T I) FINEABSAFRAWLE, 8T —~RIRFAEEH Eu Tb XS 5 FRAY, #
FRELAMTE FE P IETE WA BOR X M AT T 3R1E , MZEXENE DR Bt T RLHERR, JF RS
TEa( M) . To( ) B REHERRE MR R0,
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1.1 #AF#EE

Eu,0,(99.99% ) ; Tb,0,(99.99% ) ; ZEHN( B ) ; o-BE W} B BE = M (HTTA) S-BAE K
(SSAH, ) ik By s #rat,

IZR iR, FREMA _EANESEAETBHI Y, B 1 x107° mol/L BIFFHE, FH UVE500
BRSNS B 2 B2 A ) B O %9 2% 41 ¢ e ¢ 3 . PERKIN ELMER Spectrum One BUSTSMEFEAY, UL
KBr JE F %052 ; WDH-10 BI26 3L BEiT; PE2400 D BT E i, M 0 £ & B F EDTA B0, &4
FREYH AA BLAFHENE, REUH T FEAKERNE,

1.2 BEeYHHE
1.2.1 EZRAHERZFALHHE HFHHER—F RN Euy,0,(H Tb,0,) BT 6 mol/L # HCI( # ik
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HOY o KB it REZETHARE, EREELELE , A5 T8 8 h Bl UIZ BB, Y
F 100 mL FERFEH,
1.2.2 H58FR&H8HE

URBEBRHTEARRT VSR (RGN 123, BEBR VR 2k, PRFNERPEA
FEVRAPWHELRE rASHLRUHSECEERM) , L AAERBL(BPO) gl i, Lk
FLh 1] ZHMZ BB ENRESRIESER, ESREEWNE T8 ~85 C,FRRSBRSYINE, UE
BRZE(95% )RR EZMZEAAE LIXKZBEEMN 12 h, FHEA.
1.2.3 #HAKHAERSHHEE  Fn(Ed*):n(HTTA) =1:1 BEREH, T HITA B TEEN
Z8EH REBEFMA EuCLA Z R, WY pH{EN S ~6, M 2 h, SR EARE, &/,

% n(TH* ):n(SSAH,) =1:1 BEEH, %i§ SSAHLE TERM 2B, RN FEFMA T, 5
LEEE,ASpHENS -6, N2 WL ERAGHE, &/,
1.2.4 #HE(H.B)HFTERADENE Ha(BSPWLLAABTH) (L) =3:1 &, EE
AERAESHMOEHE T, KEmRFER S C, CMARSYHR, MEERFE TER M AR =
SLES YR R R SRR R R 2 b, BIRY pH {56 ~7 8, A KENTR SO HER
B2 2 h, WA EESTE BEOR, IMA G BB 24 h, 398, ik, TR ESHEL(#H.5) anrF
E&Y, G350 ANERET —RANHL(H.8) B TFEREY.

2 GRER

21 BH(#A.KEXTFESONERRER

WEMNEITESYHTESTRY 15250, REVFRT AA B 2585 1.457 7 mmol/g, B &
M AA BILH MMA ETHEMEILY 16, RAYNHENHATROE BRTK . ZH.ZH.F
SR, BT IR, BN _EARAER S, EZAEMNT T, NRRES MR IER A
A% Eu 5 T MEHTEMTEBARL,
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Table 1 Molar ratios of En’*and Tb"* , luminescences and elemental analysis data of complexes

No (Bt on(TH ) Luminescence Elemental analysis data( caled. ) /%
254 nm* 365 nm* Re C H

1 1.0:0.0 red srong red | 6.30(6.25) 52.32(52.83) 6.58(6.67)
2 0.9:0.1 red red 6.32(6.28) 52.30(52.13) 6.58(6.66)
3 0.7:0.3 red red 6.31(6.32) 52.18(52.52) 6.56(6.65)
4 0.5:0.5 red red 6.40(6.36) 52.17(52.32) 6.70(6.63)
5 0.3:0.7 red red 6.45(6.41) 51.95(52.11) 6.73(6.62)
6 0.1:0.9 light green Jight green 6.51(6.45) 51,88(51.91) 6.75(6.61)
7 0.0:1.0 green green 6.55(6.47) 51.80(51.81) 5.71(6.60)
8 0.0:0.0 non non - 57.52(57.72) 9.42(9.62)

* excitation wavelength.
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Table 2 Data of UV spectra of the complexes and ligands

Complex Absorption peak wavelength/nm Ligand Absarption peak wavelength/nm
5 Ne.l 243,0, 265.5 HTTA 237.5, 264.5
" No.2 243.0, 347.5 33AH, 243.5, 300.5
No. 3 243.5, 348.0 polymer 243.0
No. 4 243.5, 346.5 -
No. 5 243.8, 297.5
No. 6 243.5, 298.0
No. 7 243.0, 298.0

BE2 BE 1 TUES, o BWH B = EKNM(HITA) S-BEKH A (SSAH, ) K% SMR I FEAE
230 ~ 320 nm, K HITA BB A BWMETE 2375 # 265.5 nm, SSAH, & K RigE & 243.5
300. 5 nm, B4 FECHR G 42 MR U E AR 230 ~254 nm, B A RMEAE 243 nm, AR LIRS 576 L ECAL
JF; b2 S G MR M e 351 A (3 RS R B N A T 35 0 T A A O T A 0 A R FE IR i 0, TS 5 B 7E 200 ~
360 nm ¥E AR ESBENEE N X EPER LS55 E— /D TRRE o-WE % B B =F AR (HITA) |
SR B (SSA H,) I — B A PR R TRE NS, BT £ SEKE B Ak E,

polymer Ligan
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Sewe?
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Alnm ¢/cm™!
B/ 3 B85 (a) B EEHTTA(S) , H2 REYERESTFRARLALER
SSAH, (¢) B4 THELR(d) PSR Fig.2 IR spectra of complexes and the polymer ligand

Fig.1 UV spectra of complex No.3 and its ligands
a. complex No.3; b. HTTA; ¢ 85AH, ; d. polymer ligand
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SR INEEILE 2, HETLE S, Y NAIEESH S FRENDILEN L,
e B ARR, B R AT AR A G AW & 4 Tk, A X34 BEAVAR S FEEFN
LTS IEAT B (L 3) B0 F 1729 om0 C=0 MR iRaHIEC T ARA WP HBAED 713 em ™',
BT AT 1564 em ™ B—CO0 ™ R RIS RAEHED] 1 544 em ™, BT, X EH HRE
$_(—0 EF EEHIME FRAAEIR L ETHAESHE L BiE—C—0 & o SHMER KM
KA, AR EERIE SR I B TFRARENESR, LA LR EERN p B FZHE
EH TR TRE T, L& T —C—0 Wikt bindss, b2 Hme i rsER ) il &
—C—O BRI EE K T s, A ERTHRESH L FRAAR A WA em " HAT
e C—H RS IE (2H 4886,1,2,5 B ™ R B Sk M e B LA A BITEL 358,
1035 #1722 om ™' i BUBER FRA) C—C . C—H C—S YESAER W, 43 HI7E 1 186 F11 305 em ™' 8L CF,
H XeH R {4 0 3 06 T A R M g A T R MR R = BN B R R S, T3 100 ~
3 500 om ' B — SR MREE K TIREM LG, XKARSMTERSRK,
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Fig.3 IR spectra of complex (4) and its polymer ligand Fig.3 Emission spectra of complexes
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X AFIFEI, BRI FETA, 54 Eu Ik, REYP B WEIREFIBERTELD, 55 Tb
M, AP IO W& % IR S i AL, % T’ MR RS A R Eu W, Tb'”
8°D,-"F, )’ D, F, 2 MRERT RS FY Ei’ 89°D,-F, D' F, 2 58 R B RJEBREE & Sl
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Table 3 Relationships between the emission peak positions{nm) and the compositions of complexes

Ea’* /am To'* /om . Eu** /nm To®* /nm
a(Ea" )T ) *Dy-"Fy Dy 'Fy  *DTFg DTF, n(E Yin(TH) *D'F 3Dy 'F, D,y *DF
1.0:0.0 595 616 0.5:0.5 596 620 - 350
0.9:0.1 595 616 0.3:0.7 596 620 - 496 550
0.7:0.3 595 616 0.0:1.0 496 350

242 PRAMBALSMANRXE LI ENESYE D, F D, F, R4 Th WEEWH
*D,-F, D, F, BRI R SR B STIME AR TR B R A9 Eu. T SENHFEMNBEESY P&
BT R SHEE0RE I, RS MR e R SR E I N HERG YT ERFREZES
HRHHAE PLP = (1, ~In )/ Ine |  BAXEEI TR S, PERFES 5TV ZEAAE kL
BERMBE (FE X T 7E 595 fl 616 am HHLHRIBERS ISV RS Fu WESYPER, K T
XA R E A En i) . P>0, BREE, P <0, FRBXR, H 08T, RHE{TZ
RIFAE RS, ML RF X ERRESE,
%5 BEAONEXLLILIE

Table § Data of fluorescence spectra of complexes

Eu" Th3+
n{E* )r(TH*) 593 nm 616 nm 496 nm 550 um
Iy Do P Ly o P L I, P [~ Theo P

1.0:0.0 14,1 14.1 0.0 7.4  77.4 6.0

0.9:0.1 6.1 127 -0.52  30.3  69.66 -0.57 2 591 -0.66 2.2 1027 -0.79
0.7:0.3 5.9 9.87 -0.40 26,3 54.18 -0.51 2 17.73  -0.89 2.4  30.81 -0.92
0.5:0.5 8 7.05 0.13 364 RT0O -0.06 2.8 29.55 -0.91 4.6 51.35 ~-0.9%
0.3:0.7 10.9 423 1.58 308 3.2 L1 5.1 4537 -0.88 10.2 71.89 -0.86
0.1:0.9 21.9 1.41 14.5 12.2 7.74 0.57 43.4 5319 -0.1%8 102.3  92.43 0.10
0.0:1.0 59.1 59.1 0.00 102.7 102.7 0.00

35 TELE S, Th’* 7E 496 nm B9 P {HH/MT 0, 7E 550 nm B P (HIRE 59(0. 1:0.9) 58/ F
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0, MEZE B’ & 8K 50% 5, P HR/D, FHES X T HREMELRKER, Eu Y P E, 4D
EERAEFE 0.5 FRBEINF O, R T 3 B FHRREXRER, 4 W WERIEKTOSHP
H¥kTF 0, £ T 3 Eo’* BEHRAHIER,
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Interaction of Fluorescence Property of
Complexes of Rare Earth( Eu-Th)

CHEN Zhong-Qing"*, GUO Deng-Cai®*, XIA Liang-Shu®
(“School of Chemistry and Chemical Engineering , Hunan University , Changsha 410082 ;
*School of Chemistry and Chemical Engineering , Nankua University , Hengyang )

Abstract A series of polymer complexes of Eu-Tb with a-thenoyltrifluoroacetone( HTTA) and 5-sulfoalieylic
acid(SSAH,) as micro molecnle ligand and copolymer of acrylic acid and methylmethacrylate as polymer
ligand was synthesized. The complexes were characterized by means of elemental analysis, ultraviolet and
infrared spectroscopies. Their fluorescence properties and the mutual effect on the fluorescence properties of
europium and terbium were investigated via the {luorescence spectroscopy. The fluorescent emission peak
location and the relationships between the {luorescent emission intensity and composition were also discussed.
The results show that the fluorescent intensity has a sensitize or quench effect between Eu’* and TH* in the
rare-earth{ Eu, Tb) polynuclear polymer fluorescence complexes. Eu’* jons shows a strong luminescence
quenching effect on Tb** ions, and this effect is the strongest when the n(Eu’* ):n(Th** ) is 1: 1. When
Th** ion concentration is low {n{Eu’* ):n(Th**) is greater than 1:1), Th** ions exhibit a luminescence
quenching effect on Eu®* ions; when Tb** ion concentration is high(n{Eu’* )in(Tb** ) is less than 1:1),

+

Tb** fons display a very strong sensitization effect on Eu’* ions.

Keywords rare earth, polymer, complex , synthesis , fluorescence property



