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Table 1 Elemental analyses of the complexes of Dipy and Phen with Eu?* and Th** ions.

Element Eu(Dipy) 2Cls* 2H20  Eu(Phen) =Cl3* 2H20 Tb(Dipy)zClz' 4H>0 T b( Phen)2Cl3* 4H20

exp.  cal. exp. cal. exp. cal. exp. cal.
Eu or Th 25.22 25.05 23.36 23.21 24.32 24.46 22.63 22.77
C 39.69 39.59 44.24 44.02 36.83 36.97 41.47 41.31
H 3.47 3.32 2.91 3.08 3.53 3.72 3.38 3.46
N 9.30 9.23 8.67 8.56 8.63 8.63 7.89 8.03
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Table 2 Fluorescence data of the complexes of Dipy and Phen with Eu™
and Th*" ions.
Complex Ao/ M Aw/ N 1/ a.u. I/normalized
Eu(Dipy) 2Cl5+ 2H,0 340. 8 614.4 459.0 1.00
T b(Dipy).Cls- 4H,0 338.4 544.8 615.3 1.34
Eu(Phen),Cl;- 2H,0 352.2 617.7 918.3 2.00
T b(Phen) ,Cl;- 4H,0 352.8 544.3 1009. 8 2.20
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Fig.1 1R spectra of 2,2 ~dipyridyl (a),
Eu( Dipy)zCh' 2H.0 (b) and
Eu( Phen),Cl;- 2H,0 (c).
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Fig.2 High-resolution laser excited emission spectra of Eu(Dipy) .Cl;- 2H,0 (a)

and Eu(Phen) ,Cl;: 2H,0 (b) measured at 77K.
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T able 3 Assignments of the band of the fine fluorescence spectra
for the complexes.
Eu* (Dipy).Cl;- 2H,0 Eu( Phen),Cl;- 2H,0
Elem™'  AE Jem™! Elem™ ' AE/em™ Assignment
17238 0 17236 0 *Do-"Fo
16890 348 16900 336 5Do—F1
16880 358 16872 364 5Do—F1
16836 402 16822 414 5Do—F1
16296 942 16310 926 “Do-"F2
16234 1004 16270 966 5Do—F2
16220 1018 16180 1056 Do-F,
16138 1100 16154 1082 Do F,
16096 1142 16082 1154 Do-"F2
* AE is the difference between SDglevel and the peak wavenum ber.
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Fig-3 Schematic 'F; sublevels of Eu** ion
3+(1) N . in Eu(Dipy) .Cl3- 2H,0 (a) and
Eu Th Phen  Dipy Eu(Phen)>Ch- 2H:0 (b)-
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SYNTHESIS, CHARACTERIZATION AND FLUORESCENCE
OF Eu” , Tb"* COMPLEXES WITH HETEROCYCLIC
LIGANDS CONTAINING NITROGEN
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Abstract

Four complexes of Eu’’ and Tb™ ions with 2, 2’ - dipyridyl ( Dipy) and 1, 10-
phenanthroline (Phen) were synthesized in the absolute ethanol solutions, and the fluo—
rescence properties of the complexes were studied. With respect to Dipy, Phen has
higher electron density in the conjugated system with the result of a higher orbital over—
lap and consequently an easier transfer of energy to the rare earth ions , which make the
fluorescence intensity of Phen complexes be stronger than that of Dipy complexes.
Moreover, the high resolution emission spectra of Eu”" measured at 77K indicate that
the symmetry of Eu’™ sites in Eu(Phen)2Cls- 2H20 and Eu(Dipy)2Cl3- 2H20 is Ct or C2

or Cs.
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