.1 ot ik
1 H

R
Spectroscopy and Spectral Analysis

9 M Vol. 31,Na 1,ppl58-161

January, 2011

RABRARESWHI SRR KA ERBFAR

7H: #TQ, ﬁﬂ(%*9'ﬁ]’%/ﬁ9 %\%ﬁ%aé ﬁ#\

WS R s b T be . WSl IR R 010021

O OE LR B L (HDBMD A5 —

BE A . 4B FE 2 ok (phen) Fl A IEH[3.2-a: 2'.3"-c ] N2 (dpg)

B ER A R =0 A, R TR T W LKA E . BARHE SR 0. BAMEE . K
S K TN K GG IS B E . AL A8 00 4R 4 ) A . Th(DBMD,; phen, Th(DBM);dpq., DBM i 1 % Ji -+

5 Tb(ID # & A, phen Al dpg M RJEF 5 ThCD

L5 FTASTC & 9 0 50 A 5 i 5 35 il ) B C A 90 A

Ho, WERLARARL, #ERIE ., °D,—"Fy BRiE(490 nm), ° D, —"F; BRiE (545 nm) F1° D, =" F, BRiT (586 nm) R
5§, °Dy—>"Fy BRIT (621 nm) F5, BRSS9 A K HARRAE #4001 R 40 69 s . SO ISR = 35 RE 2 .
e ) R PRI LA R DUTE AR 2R AR S M ST &9 R 4L 6 e i IR B AT T 398

XERE WMEEY; OOt RFBH b MIET M

FESES: 0644 1 X EARIRED . A

5 5

FE i Fe AW ROF IS 38 v, R AR A Y R
FHE—ZE iR, MG TE A 202, WL AY R I 2 i A
B BN CAA) . 28 H Bt B (BAC) . 2R B Bt = % 9 IR
(BFA) | o WEWY HI B = SN B (TTA) &, — 3L 42 (HD-
BM)tEH Az —, 5 EalDIE N E &Y B A K
WYL, T DL 2R B R b o AR — B AR A R S & AT
AN MEHAZL .,

HDBM () = & HEZ (20 700 em™ ) e Eu #9° D, (17 260
em ). Thb#9° D, (20 500 em™ D FEH AN = » TN — o0 &
Y, EuClD EA W) B B e 20 58 5%, i ThClD it &
Yo RS . XAl RER T HDBM iy =B A5 6E% 5 Th(D
M AR R B BE° Dy ez R/ Z 5 . i H LA W
TSR T T°D,—~"F, °D,—"F; BRiE A 1 490
M1 545 nm BT & G B K, W & S we o, AR SCRL HD-
BM HI4BE 2wk (phen) & — it BE 3 [3, 2-a; 2, 3"~ i IR W
(dpq) A LR A B4R LA W) & 41 (0 52k, IR e H & etk
SR,

I

L1 RXFRE A

Y B HI: 2010-05-10, 1&iTHHA: 2010-08-20

DOI: 10. 3964/} issn. 1000-0593(2011)01-0158-04

ThCly 1 Z W (pH 4~5)# L3 T Th, O, (4l F
99, 99V SRR 4G . TR W B bE. AFIEX MR, 2
T B H At AR R 1 A a3 T 4

C, H, N &t H PE-2400 B0 Z 4T AU 58 5 6 + & i
PLEDTA g i % WM &2 5 20 4h )% % A Nicolet Nexus 670
FTRI B 21 SMGREACI 5 . KBr JR J 5 24863 TU-1901
B B30 BE SN 2. L DMF SR, B A Wk R
L 0X107° mol » L™"; FE/RHLFE, T4 YL DMF R,
WK1 0X10° mol » L™', FI DDS-11A #HL 4%, DIS [
RUGA T A AR A SR T e s A R SR AR &% L CDCLy S 3% 5
H Bruker AC-400 A% #g IR A0 72 5 7¢ 965615 H FLS920 J%
TEAAE W T s JCHR /3t VISTA-MPX B 458+ &k 5
A i
L2 FRERESWHERK
L 21 @eth=writ[3.2-a; 2',3"~c]ek Bk (dpg) 64 &

(1) P PR A 3R A CAF S 2 ok — i) 11 5 Bl

SRR 140 mL WRBRER . VKB E, BERE T INA
10. 0 g(50 mmol) phen, 7E 5 ‘C LA FAR I A 17. 3 g(168
mmoD) J AL AN AT 70 mL WRAY R . =R P 20 min, W, T
HE 120 °C, fHiR 1 h, BH, B EEHER, BTk
A 600 g BEVKH . F 30% (o) NaOH T pH 7, 13 5
R . s, 90 CHOKFEM, BTk, 508, B,
CHCl; %80, A ML CK BB a0 T4, IR ERRER
. SEAEAK 9 4 g(90%), HFEEEL; W, B IR

EETE: HEARFEI ST H (20461002) AN 52 [H AR FH: 3L 4100 H (200711020203) ¥ Bl

YEF B S : A e, 1985 4R, S Rz b T2 Betif 5e A4

ol IRER R A

e-mail; hxzhaoyl@163. com



551 4]

i AN i) 159

., mp: 257~258 °C (3CHk[51ME : 258 C),

(2)BLfk dpq 1A B

# 1. 05 g(5 mmoD) &FFE B wk —Filix T 20, Hiims —
Jie (0. 3 g 5 mmol) i ZIE M, A /A I 3 h, HiRHE
15 h, Jd B8 @ A 1 01 g(87%) . CH,Cl H 45 . 4%
A EIR SR, mp: 299 C (SCHRL6]{H: ~300 C), 'H-
NMR(CDCly), 8, 9. 506~9, 481(q, 2H), 9. 303~9. 288(q,
2H), 8 989(s, 2H), 7. 822~7. 791(q, 2H); Anal. Found
for C,y HgN,: C, 72 07%; H., 3.866%; N, 24 02%.,
(Caled. C, 72.40%; H, 3. 47%; N, 24. 13%).,
1 2 2 TbCID) B 44494 A&
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[REERY] C/% H/% N/ % RE/% Om
Tb(DBM) ; phen 67. 58(67. 66) 3.97(4. 35) 2.62(2.77) 15 69(15. 72) 19. 6
Thb(DBM) 3;dpq 66. 57(66. 61) 3924 14) 5 14(5. 27) 14. 89(14. 95) 19. 3
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o FCA W R R 35 I 516 cm T £ IHJE A RE—O fif
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5 Oc R ABARAR /N, WS AR BB B, i B8 & 848~
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em VBT, WIS REM L ES. E 870 1 741 em 'K
C—HEANE MRS 6c u. ERE AW, 75 % 851~
856 1 720 cm i . XIS B F Y dpg FADO Y,
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Table 2 Major IR spectra data of ligands and the complexes (ecm™")

V (=0 V (=C V (=N 8(‘ H
a HDBM 1597 1 544 - —
b phen — — 1420 850/737
dpg - - 1391 870/741
d Th(DBM) ; phen 1550 1516 1408 848/720
e Th(DBM) 5dpq 1550 1516 1410 851/720
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Fig 1 IR spectra of the ligands and complexes
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Fig 2 UV spectra of the ligands and complexes

a HDBM; b: phen; c: dpq; d: Th(DBM);phen; e: Th(DBM);dpq
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Fig 3 Emission spectrum of Th(DBM); phen
and Th(DBM);dpq
Table 3 Fluorescence spectra data of
the coordination compounds
Complexes Aex/nM  Aem/nm I/(a u.)  Transition
546 24 "Dy—"F;
Th(DBM);phen 410 580 288 °D,—>"F,
611 3009 5D, —7Fy
542 18 *Dy—"Fs
Th(DBM) ;dpq 417 580 75 "D,—"F,
606 1296 5D, —7 Fy
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Synthesis and Fluorescence Properties of Complexes of Terbium with Red
Fluorescence

DU Yan, ZHAO Yong-liang* , FU Xiao-tao, SUN Huijuan, LI Xin
College of Chemistry and Chemical Engineering, Inner Mongolia University, Huhhot 010021, China

Abstract Two terbium complexes were synthesized, with dibenzoylmethane (HDBM) as the first ligand and 1,10-phenanthro-
line (phen), dipyrido[3,2-a:2",3'-¢] quinoxaline as the second ligand. The studies of elemental analysis, rare earth complexo-
metric titration, molar conduction, IR spectra, UV spectra, fluorescence excitation and emission spectra indicate that the com-
plexes have the compositions of Tb (DBM);phen and Tb (DBM);dpq. The results show that the rare earth ion (Tb*") was
bonded with the carbonyl oxygen atom of DBM and nitrogen atoms of phen and dpq. For the terbium complexes prepared by pre-
cipitation, the peak positions of the transitions were similar with the ones of the common complexes. The peaks at 490, 545, 586
and 621 nm were assigned to the °D,—>"F;, °D,—~"F;, °D,—"F,;, °D,—"F; transitions. For the fluorescence intensities of
their °D,—"Fy, °D,—"F; and * D,—" F, transitions were lower than that of the ° D,—"F, transition, the terbium complexes did
not exhibite the characteristic fluorescence (green), but strong red fluorescence. The reason why terbium complexes exhibit the
red fluorescence was investigated in the paper by studying the triplet state of ligands, the energy level transitions of complexes

and the aggregation state of particles.
Keywords Terbium complexes; Red fluorescence; Dibenzoylmethane; 1,10-phenanthroline
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