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Table 1 Elemental composition analysis of rare earth complexes ( Therotical value in bracket)
Compounds C/% H/% N/% RE/% A,/ (s + em® - mol™")
Eu(P-BrBA) ;phen - H,0 40. 88(40. 80) 2.86(2.80) 2.93(2.88) 15.71(15.65) 2.3
2l a 2L b
LI b
S &2
g Eu(P-BrBALph% ER=al Eu(P-BrBA),phen-H,0
£ g
E - ‘ o
z_ o 27
= § =)
= Q
S <
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Wavenumber/cm™! Wavenumber/cm*!

a:Phen,Eu(P-BrBA) ;phen - H,0; b:P-BrBA,Eu(P-BrBA) ;phen - H,0
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Fig. 1
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IR spectra data of ligands and complexes
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Table 2 Some characteristic peaks and their assigned data for ligands and rare earth complexes/cm ™’
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Ve=o - Vas Vs
Phen — — — — 1560. 23 3389.98
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Eu(P-BrBA) ;phen - H,0 — — 1559. 38 1415. 94 1538.35 3421. 44
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Fig. 2 UV spectra data of ligands and complexes
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Table 3 UV spectra of ligands and rare earth complexes

Compounds —e Absorbance
Phen 294 0.514
Eu(P-BrBA) ;phen + H,0 290 0.422
600
b
2 400
&
z
5
£ 200

0 1 1 1 1 1
560 580 600 620 640 660
E /om

a: IR IERE(E,, =618 nm) ;b ZHHEIE(E, =298 nm)
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a: Excitation spectera (E_, =618 nm) ;b: Emission spectera (E =298 nm)

Fig. 3 Excitation and emission spectra of rare earth complexes
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R E RIS T S — DR X ] 18,42 °C ~
192. 55 °C , £7 76 B g W 3AEL N, A 2 TR KB &Y
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Fig. 4 The thermal analysis curves of rare earth complexes
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Table 4 Thermal decomposition of rare earth complexes

Steps Temperature range/C The peak temperature/°C The group of loss The group of left
I 18.42~192. 55 103. 34 H,0 Eu(P-BrBA) ;phen
I 192. 55~446. 44 434.77 Cp,HgN, Eu(P-BrBA),
iif 446. 44~ 664. 84 632. 54 3C4H,COOBr Eu,0,

I\ 664. 84~930 — _
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Table 5 The effect of antimicrobial activity of rare earth complexes

The concentration of

Diameter of inhibition zone/mm

Complex
complex/ (mol + L™ Staphylococcus aureus diameter The escherichia coli diameter
1107 19.6 17.5
Eu( Il ) -P-BrBA-phen
1x107° 28.3 26.6
1x107* 9.5 8.5
P-BrBA
1x107° 15.9 13.4
1x10™ 8.6 8.0
Eu( 1)
1x1073 12.2 10.9
. G B LB S W 0 d 25 H Xh Eu (P-
3 it

1. 3 ICE /T Al EDTA BCAL E (LD
ZERRPRE TR E T AR L8 (D) S b T
Xof YR P R A 5 — TCAA % 1, 10-4B AR by 275 — 1L

BrBA),phen - H,0; H1 il &2 (Y BE /R AL 3 % 2.3 s -
em® + mol ™ AR HIBL G AL B 1

2. 9SG R, Eu( 1) -P-BrBA-phen ¢ 645
BIC G W5 K9G 4 it 0 (1) 53 B2 T 618 nm A0 Xf
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Synthesis and Properties of Europium ( Il ) -p-bromobenzoate-1,10-phenanthroline

Fluorescent Probe Complexes

LIN Jian-yuan, CHEN Chuan-ding” , BAI Chun-jie, LI Fei-xia, ZHANG Zhen
( College of Biomedical and Environmental Science, Zhejiang Wanli University , Ningbo 315100, China)

Abstract ; This article describes ternary fluorescent probe complexes of Eu( Il ) with P-Bromobenzoic acid( P-BrBA) and
1,10-Phenanthroline ( phen) synthesized in the alcohol solution. The structure of the complex was characterized by multiple a-
nalysis methods. The data of elemental analysis and TG-DSC indicated ternary complex of Eu( Il ) was Eu(P-BrBA) ;phen -
H,0; Analysis of the electric conductivity indicated the complex was non-ionic; The results of infrared spectra showed that lig-

and (P-BrBA) two characteristic bands of v were 1587. 08 cm™' and 1427. 59 cm ™", respectively. This

- and v,
5(—C00—) (—€00—)

showed that the oxygen atoms of the carboxylate groups have formed coordinative bonds with Eu( Il ) and at the meantime
formed stable chemical bonds with 1,10-phenanthroline N atoms; Ultra violet spectra showed the main absorption peak of the
complex was at 290 nm. In addition, the maximum absorption peak of Phen was similar to the one of the complex, thus indi-
cating that the formation of the coordination bonds of the complex has no significant influence on the UV absorption of the
Phen; The strongest emission of the fluorescence spectrum of the complex was at 618 nm corresponding to the *D,—'F, transi-
tion. The effect of antimicrobial activity of complexes is significant.

Key words:Eu; halogen benzoic acid; 1, 10-phenanthroline; ternary complex; thermal analysis





