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FE B HA: 2007-05-10, 1&ITHED: 2007-08-20

XEHE: 1000-0593(2008)08-1883-04

FEFIH 99.99%, SBAENE MR A 4 A 4l 825 3 HY Bt = R PN I
(BNTA R 99%, HALKN I o, fitooE i
i EDTA AR HE R & C, H 1 N 50 i Perkin-Elmer
2400 BTR AN RE 5 £LAM61E H Nexus 670 FTIR Y6 3%

TSN e s R IR SR LU SRR, A
Bruker AC-400 U4 @k TEPR AL 2 5 9965 ¥ i Shimadzu
RF-5301PC %6635 5 .

1.2 BEWMHER

1.2.1 # 2R/ sz b 4

s A ALY SCRR L4 DA . 43 8 £ Sk A ook
LFEGR . R 2 100 mL 255NN TG /K £ B fis R 25 %10
145 0. 1 mol « L 'RECL W) ZEEER LI .

1.2.2 Bebduydl &

#4 0. 239 6 g(0. 9 mmol) B-ZEFH: H it = J A EA AN 0. 059 5
g(0. 3 mmoD) AYARAENE MR AR 50 mL FRESHEH . L 10
mL JoK SRR, BT 60 CEEKEHHHE 0.5 min, 84
S IMAFEARE (BT 2 Y 8 Ed®T ¢« T 4350
0.1:0.9; 0.3:0.7; 0.5:0.5; 0.7:0.3; 0.9: 0. 1)
0. 3 mmol & LW S v, PRIESEHE 1 h, A
KA pH 2528 6, IR 4 hy SRk, KR Y o

E&UWH: ERARFAIEETH (20461002) FIHH BAEETTRIHES (22004-2-15029) B BY
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2.1 BEYHIAR

B S BURITRG o0 R & i SRR S E 45 R L3R 1,
MR 1 B AR HE I S P R (Ew Y ) (F
NTA);Phen & (Eu, Thy—.) (3NTA);Phen (x =0.1; 0. 3;
0.55 0.75 0.9) . &R0 LS Y7L DME H i BE 2K g 0 5
fH7E 13~23 S« cm® « mol ' Z[A], FHH LU & Y7 DMF
VR P T S T B AR R

Table 1 Composition analysis (%) and molar conductivities of the rare earth coordination compounds

[ C/% H/% N/% RE/% Am

Eu(3NTA);Phen 57.42(57. 46) 2.88(2. 84) 2.66(2. 48) 13.10(13. 48) 22.5
(Euo.1Y0.9) (B-NTA)3Phen 60. 64(60.51) 3.22(2.99) 3.15(2.62) 8. 24(8.89) 19.0
(Euo.3Y0.7) (3NTA)3Phen 59. 76(59. 80) 3.01(2.95) 2.75(2.58) 10. 23(9. 95) 19.3
(Euo.5 Yo.5) (3NTA)3Phen 58.99(59.12) 2.88(2.92) 2.53(2.55) 10. 64(10.99) 20. 2
(Euo.7 Yo.3) (3NTA); Phen 58.40(58. 40) 2.79(2. 89) 2.38(2.53) 11.62(12.0) 21.5
(Eup.9Yo.1) (NTA) 3 Phen 57.64(57.79) 2. 88(2. 85) 2.59(2.50) 12. 68(12. 99) 18.0
(Euo.1Tho.9) (-NTA) 3Phen 57.29(57.15) 2.84(2.82) 2.98(2.46) 13.58(13. 95) 18.4
(Euo.3Tho.7) (3NTA)3Phen 56. 58(57. 22) 2.71(2.83) 2.71(2.47) 13.47(13.85) 13.0
(Euo.5 Tho.5) (-NTA)3Phen 57.81(57.29) 2.81(2.83) 2.49(2. 48) 13.28(13.74) 15.4
(Euo.7Tho.3) (-NTA) 3Phen 57.10(57. 36) 3.02(2.83) 3.08(2.47) 13.21(13.64) 17.8
(Eug.9 Tho.1) (-NTA)3Phen 57.29(57.43) 2.92(2.84) 2.90(2. 48) 13.04(13.53) 23.0

T 155 AN EHE

2.2 EBEWRILSNEIE

Xf A BCA R T KBr R i iR, € HAE 4 000
~400 e YERINILLAM GG . A AP TR 3% K 240
o1, FHECA B S AARL. A B BNTA
PRI 1 2 7 N AR S TCEE R v oo IRCATT s B
FE 1602 e 'y b —RABRBEM SO A BE AR, H oA TR % i
S TE A I . FE S LB TR AYIG v e—o 1R
B sl 10~12 em™ ', BORH THE AR T 57 -
BTRAMERESYE . A5 LB TZRNEAAKEH
BNTA iy srF NEBAEM, AW v o RYSREE SN
FC R BT BTN L TR R BNTA ) HLAE 5344 (R A
FEXF v oMH 1277 em "B EZ) 1 297~1 301 cm [}
B, MHREHEIT 1532 e R v e—c BRIKL,
R B LA B O B A ) ARAE I, £ R IR R
FURF LI SR e e s S L PR A . A
itk Phen 7€ 1 646 cm™ ' 4b R v e B4R B, 1 586
em™ O v e IYEEIR S, 72 853 A1 740 em 'K oc wHEIAH
LRSI, T Phen 58 L8 TN GG, oc o H
ARARARN W IR RS B, 3 RS 2 844 ~845 em I 725
~727 e BB v —c MARBEEFES T 20 em A, 5 B
NTA W v o BEA, MM v~ FMREEFE L) T 40 em ' A4
R Phen (AR 75 Eo*" B XA AL, B R &
T
2.3 BEYMREHESE

WE T BCAR B 500 LA 70 H NMR, 3% 2 45 i
KR BLEH) Eu. s The, 5 (8NTA); phen (&5 £, &I H
AR phen J53R T8k 7. 61~9. 19; B-NTA 7£ 15. 25 4b
HJE &R OH i F {55 A RESYE . % LA
FHEERAREAEI A AR EN S SIS, (H OH BFFS

M. XRY BNTA LUGES 75 RE FifL. Phen J75f
M) He, o mMRAALRS . HAUALE S0 5 0088 . R AU T
Xt RE ARAAE . X 50N Hras RAW & . i
BB IR L F st i) DUHE Hh S0 B 17 45 B 45 Hh 9 23 1
K.

Table 2 Chemical shift data of 'H NMR spectrum of
ligands and Eu,. sThy. 5 (f-NTA); phen

BA(BENTA) Bt fA& (Phen) [et7]
—=C—O0H 15.25
—CoHy 7.58~8.53 7.51~8.56
Hs, 9.18~9.19 9.69
Hs. g 8.23~8.25 8.08~8.10
Hy, 7 7.78 7.61
Hs, 6 7.61~7.64 7.45~17.49

2.4 BEMBHERRESHT
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Fig.1 TG-DTA curve of the (Euy, sTby.s) (f-NTA );phen
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Fig.2 Emission spectra of Eu, Th,—, (f-NTA);phen
1: 2=0.1; 2: x=0.3; 3: x=0.5; 4: 2=0.9
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Fig. 3 Emission spectra of Eu, Y-, (-NTA);phen
1: x=0.1; 2: x=0.3; 3: 2=0.5; 4: x=0.9

Table 3 Fluorescent emission intensity of Eu, RE,—, (-NTA); phen(: D,—"F)

v

Complex ‘

0.1 0.3 0.4 0.5 0.7 0.9
Eu, Thi—, (3-NTA);phen Ly 150. 10 244. 68 250. 67 276.90 281. 00 277.56
Imip (i 24. 44 73.31 97.74 122. 18 171. 05 219.92

R 6. 14 3.34 2.56 2.27 1. 64 1. 26
Eu.Y1—. (3NTA);phen Ty e 138. 57 216. 47 186. 88 245. 25 278. 94 271.55
Imip i 24. 44 73.31 97.74 122. 18 171. 05 219.92

R 5.67 2.95 1.91 2.01 1.63 1.23

H1 T Do Fy 9250 5 S e i LA 5 G A Sy B
FXE ., HOHBAEF Y M TH ' Xf Ed’' BL & W oeny s
M, BA4l Eu(3NTA), Phen f)° D, —" F, (244. 36)5¢ % 5 5
bRAE, T 2 S RIS Eu’ & i R [H i SARR A
(PO TR T Z B B EAERD Do~ F, BRIE & 5§
WERYSE L L » BESEMZEC K TVESRIE Ty 5 L B LA R
(I /Im) o RIAFRBI TH T 8 Y XF Ea®™ B il sl ak K
FEEER/N . RART 13-, R/ANT 1 FR-K, R1EHE 1
FRC . BRI b B ) AR AR RO, B R Bl s K
MIREREBR . A RAEBARCEHR S T8 3 . NERPE
FEATHIBEE BA RN, & DMER P REHRT 1, HE
WK, 24 TH T (3B A 1E 0. 1~0.5, Y* [4B % 7E 0. 1
~0. 3 WPl H T SR BT A GE 2L R AN . YT AR ROt
Wl THASBFREAET 2, EMBLASRAKRT
50 000 em™ ', REEERCIR Y = A RREMELME LS YOO,
ML e B’ B I Eu™" 4045 58 Z 198Ok Re .

YOS R X F T g2k dk, o’ iRk &6
% 17 250 em™', TH* (AR N 20 430 em™ ', TiACHA B
NTA B =FEAREL N 19 600 cm 1Y, 5JTF Ed LS
REZL. KT TO™" RO S RES . DA 6 B8 5 A 2500 1% 388 45
Eu’", JEEHEH .

34

AXART Ed B4 Y M TV - —FE 59, 5
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Synthesis, Characterization and Photoluminescence Properties of
(Eu,RE,_,) (-NTA);Phen Complexes

WANG Lian-meng' , ZHAO Yong-liang" ?* , ZHANG Mei', GAO De-qging’

1. College of Chemistry and Chemical Engineering, Inner Mongolia University, Huhhot 010021, China

2. State Key Lab of Rare Earth Material Chemistry and Applications, Peking University, Beijing 100871, China
3. Wuppertal University, Wuppertal 42119, Germany

Abstract Two series of solid complexes of Eu, RE;, (3NTA); phen(RE=Y*" and Th**, +=0. 10, 0. 30, 0.50, 0. 70, 0.90)
were synthesized in alcohol. They were characterized by elemental analysis, IR spectra, molar conductivity, ' H NMR spectra
and TG-DTA. The molar conductivity indicated that all the complexes were nonelectrolyte; and ' H NMR spectra and IR spectra
showed that the ligand coordinates(double-tooth) with RE*" ions through the oxygen negative ion of enolic form of B-NTA and
the two nitrogen atoms of phen. The fluorescence properties of these complexes were studied, the results indicated that the
chemical bonds have formed by the rare earth ions with the two ligands energy can be transferred from the ligand to the RE*",
and the excited spectra was very wide showing that energy transfer was efficient, the fluorescence emission intensity of ° Dy—'F
transitions in the strongest according to the emission spectra of the complexes. So the authors choose this energy transition as
the research object and the results showed that the emission intensity of Eu’" ion can be enhanced if a part of Eu’" ions were
substituted by Y*" or Th®" ions. But the concentration of the Y*' or Th*" ions can influence the fluorescence emission intensity
of the rare earth complexes. The authors changed the concentration of Y*" and Tbh®" in order to find the proper proportion. Fi-
nally the authors found that if the x<C0. 3 for the complexes Eu, Y;, (3NTA); phen can get higher fluorescence intensity than
pure Eu*" system, but compared with the concentration of Y**, the proportion of Tb*" is different. The result showed that if =
<Z0. 5 the authors can get higher fluorescence intensity. In all, at a proper proportion of the doping ions (Y*" or Th*") the au-
thors can get higher fluorescence intensity. This doping method not only decreases the cost of materials, but also enhances the

fluorescence intensity, so it has a bright future in practical application.
Keywords 3-Naphthoyltrifluoroacetone; Phenanthroline; Europium Complex; Doped
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