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Abstract: A series of complexes of Eu(II1)/Gd(III) with p-methoxybenzoic acid (POA), & —thenoyltrifluoro— acetone
(HTTA) and Phenanthroline (Phen) were synthesized. These complexes were characterized by elemental analysis, IR spectrum,
scanning electronic microscope. Their compositions are revealed to be Eu_ Gd (POA)(TTA),Phen (x =0 ~ 1). The fluores—cent
excitation spectrum of the complex Eu(POA)(TTA),Phen is different from those of the complexes Eu(TTA),Phen and Eu(POA)
,Phen, and shows a peak position blue shift than that of Eu(TTA),Phen, which corresponds to the formation of the complex.
The fluorescence enhancement of cofluorescence Gd** ions to the Eu(Ill) complexes is clear. The optimum concentration of
Gd* is 0.4 (molar fraction). The intermolecular energy transfer between Gd(POA)(TTA),Phen and Eu(POA)(TTA),Phen ap-
pears to be responsible for the fluorescence enhancement of Eu_ Gd (POA)(TTA),Phen .
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Table 1 Elemental analysis data of the complexes %
Rare earth C H N
(7]

Exp. Calc. Exp. Calc. Exp. Calc. Exp. Calec.

Eu(POA)(TTA),Phen 16.15 16.42 46.76 46.72 2.45 2.51 3.08 3.03

Eu,,Gd, ,(POA) (TTA),Phen 16.50 16.62 46.63 46.64 2.43 2.50 3.01 3.02

Eu,,Gd, (POA) (TTA),Phen 16.75 16.67  46.50 46.59 2.42 2.50 2.97 3.02

Eu,,Gd,,(POA) (TTA),Phen 16.79 16.72 46.43 46.54 2.36 2.49 294 3.01
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RIEMARIRSNER 1 680 cm™, 5 Eu™ NS5 2
1596 ~ 1 609 cm™ BT o C=NAZaikahidtny A i Bcik
Phen 'Y 1 596 cm™, 5 Eu* BRI /G2 1552~ 1 564
em™ BT . XEEE AR 4B Ol 2 A sk AR T 431
H5EAKRHATTA 5 Phen K4 T Hf.

® 2 —EUAWHOKIERE
Table2 The IR spectra data of the compounds

&’ v _(COO)/ cm™ v . (CO0)/ cm™ A(v -v) v (CO)/ cm™ v (C=N)/em™'
TTA 1 680
NaPOA 1401 1553 152
Phen 1596
Eu(POA)(TTA),Phen 1392 1537 145 1596 1552
Eu,,Gd, ,(POA)(TTA),Phen 1394 1539 145 1598 1 556
Eu, ;Gd, (POA)(TTA),Phen 1395 1542 147 1 602 1558
Eu,,Gd, ,(POA)(TTA),Phen 1398 1 544 146 1 609 1 564

1 BE&¥ Eu(POA)(TTA),Phen L F 454
Fig.1 Chemical structures of the complex

Eu(POA)(TTA),Phen
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2 EEAYW Eu(POA)TTA),Phen B SEM El{§
Fig.2 SEM image of the complex Eu(POA)(TTA),Phen
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Fig. 3 Excitation spectra of the complexes
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Fig. 4 Emission spectra of the
complex Eu(POA)(TTA),Phen
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Table 3 Fluorescence spectra peak positions and relative intensities of

the doped complexes Eu,_ Gd (POA)(TTA),Phen nm
N A, (relative intensity)
Complex e
D, F, I, I . ‘D,F, I Ly Lo/ e

Gd(POA)(TTA),Phen 377 593.0 0 0 615.5 0 0
Eu,,Gd,, (POA)(TTA),Phen 377 593.5  3.85 14.5 2.98 6155 9.72 372 3.83
Eu,,Gd, 5 (POA)(TTA),Phen 377 593.5  7.70 24.0 3.12 615.5 19.4 84.4 4.35
Eu,;Gd,; (POA)(TTA),Phen 377 593.5 11.6 31.0 2.67 6155 292 958 3.28
Eu,,Gd, s (POA)(TTA),Phen 377 593.5 15.4 37.8 2.45 616.0 38.9  119.4 3.07
Eu, ;Gd, ; (POA)(TTA),Phen 376 593.5 193 41.6 2.16  616.0 48.6  136.5 2.81
Eu, Gd,; (POA)(TTA),Phen 376 593.5  23.1 42.5 1.84 616.0 58.3  137.8 2.36
Eu,,Gd,; (POA)(TTA),Phen 376 593.5  27.0 40.7 1.51 616.0 67.0 116.4 1.72
Eu,,Gd,, (POA)(TTA),Phen 376 593.0 34.7 39.4 1.14 616.0 87.5  105.5 1.21

Eu (POA)(TTA),Phen 375 593.0 385 38.5 1.00 6155 97.2 97.2 1.00

HIZE 3 FIAL, FCAY Eu,_Gd (POA)(TTA),Phen 5
HREME B Ga* MIREERIIN, BA A WPt
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