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BT A PIP [R5 F-45 4
Fig.1 Molecular structure of ligand PIP
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Fig.2 (a) The TG analyses of Eu(BA),PIP; (b) The TG
analyses of Eu( BA),phen.
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Table 2 Fluorescence emission relative intensity of complexes
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Fig.3

(a) The excitation spectrum of Eu(BA);PIP; (b) The excitation spectrum of Eu(BA);phen;(c¢) The emission spectrum

of Eu(BA),PIP;(d) The emission spectrum of Eu( BA);phen.
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Preparation and Fluorescence Properties of
Ternary Complexes of Eu( BA),PIP and Eu( BA) ;phen

REN Xiao-ming' , WEI Chang-ping', WANG Peng', MA Zhi-peng’, CONG Xiao-qing'
(1. College of Materials Science and Engineering, Changchun University of Science and
Technology, Changchun 130022, China
2. Shenyang Dongji Industry Group Co. , Lid. , Shenyang 110045 , China)

Abstract: Rare earth complex materials have been widely used in cathodoluminescent display phosphor
screens, lasers and lamps because their photoluminescence (PL) exhibits high quantum efficiencies and very
sharp spectral bands. The luminescence process of the rare earth complex is as follows ; the electrons in excited
single state of the ligand move to the triplet state by intrasystem relaxation process, followed by the energy

transfers from the triplet state of the ligand to the nearest resonance level of the rare earth ion. In the lumines-
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cence process, the single state and triplet state can only be used. Theoretically, the internal quantum efficiency
can reach 100% , which is four times than that of other fluorescent materials. When europium ion chelates with
some organic ligands, such as benzoic acid(BA) , the emissions of rare earth Eu’* ion exhibits highly pure
red color and strong luminescence intensity. The intensity of sensitized luminescence of central lanthanide ions
in a rare earth organic chelate depends on three factors. Firstly, the suitability of the energy gap between the
excited triplet energy level of the ligands and the lowest excited energy level of rare earth ions. Secondly, the
rigidity and planarity of the structure of the chelate molecule. Thirdly, the existence of a suitable secondary
ligand which may increase the rigidity and the stability of the chelate molecule. In this paper, 1,10-phenanth-
roline ( phen) derivative, 2-phenyl-imidazo [4,5-f] 1, 10-phenanthroline ( PIP) were synthesized. With
benzoic acid( BA) as the first ligand and PIP as the secondary ligand, a new ternary organic europium com-
plex Eu(BA);PIP was prepared. In the same condition, with the same first ligand and phen as the secondary
ligand, Eu(BA) ;phen was also prepared. The structures and compositions of the ligand PIP, Eu(BA),PIP
and Eu(BA) ;phen were confirmed by elemental analysis, IR spectra, TG analyses, the fluorescence proper-
ties of the two complexes were also studied. Elemental analysis demonstrates that the compositions of the ternary
complexes are PIP | Eu(BA),PIP and Eu(BA),phen. IR spectra indicate that rare earth Eu’* ion is coordi-
nated with six oxygen atoms of three benzoic acid ligands and two nitrogen atoms of the second ligand. The
emission spectra demonstrate that two kinds of ternary organic europium complex exhibit characteristic fluores-

3
cence of rare earth Eu’ "

and the second ligand PIP has larger conjugation system, and under UV excitation,
energy absorbed by the ligands in the complex can be transfed to the rare earth Eu’* ion, so that it can emit
characteristic luminescence of Eu’* | and the luminescence intensity of Eu( BA),PIP is obviously higher than
that of Eu( BA) ;phen. The luminescence of complex was greatly sensitized by appropriate secondary ligand.
TG analyses show that the thermal decomposition temperature of Eu(BA),PIP are higher than that of
Eu(BA),phen. Thus the secondary ligand of 2-phenyl-imidazo [4,5-f] 1, 10-phenanthroline ( PIP) obviously

enhanced the fluorescent intensity of Eu’* and the thermal stability of europium complex. So, the new ternary

organic europium complex of Eu(BA),PIP is an excellent red-emitting material.

Key words: synthesis; rare earth Eu’* ; ternary complex; structure; luminescence property
CLC number: 082.31 PACS: 78.55. Hx PACC: 3250F; 7855 Document Code: A

Received date; 2008-12-30



