26 , 11 Vol. 26 ,No. 11 ,pp2003-2006
2006 11 Foectroscopy and Sectral Analyss November , 2006
1,2 1 2 1 1 1
1 , 410082
2 , 410083
’ - - , EDTA , ,
; >
> > > ,
1 0614 3 A : 1000-0593(2006) 11-2003-04
(MCBAH) (BAH) (PH-
BAH) (AN)
12
, Eu (PM-
, BA)3:(AN)2 - H20 2 mmol
, (6] Eu,Os , 30 mL ,
) , , 15
mL )
8 mmol 12 mmol ,
) , , EuCls
- - ) , pH 6.5
EDTA , 75, 1h s
) 4h, ) ,
) 13
(400 4000cm ') PERKIN-ELMER Sec-
trum One , : (190
1 450 nm) . WFZ26A -
; HITACHI 2500
11 : Heraeus CHN-O-RA PID
Eu2 0z 99. 99 %; ; EDTA ,
[71; (PMBAH) (MBAH) V(HNO:) V(HCOs) =1 1 ,
1 2005-08-26 , 1 2005-11-20
: (053J30020) (04 GK3035)

, 1964 ,



2004 26
pH5 6, ; EuXn(Y)2 - H,O(X =BA, PHBA, MCBA,
NETZSCH STA449C s PMBA , MBA:; Y=AN; n=3) ,
, N2 , 10 - min!
22
2 1
21
18]
) N, N- ,
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Table 1 Hemental analysisresults of complexes
Complexes Eu/ % Cl % H/ % N/ %
Eu(BA)3(AN)2 - H20 24. 02(23 77) 49. 89(50. 70) 3 51(3 63) 4. 49(4 38)
Eu(PHBA)3(AN)2 - H20 22 81(22 11) 48 12(47. 17) 320(3 37) 4. 36(4 08)
Eu(MCBA)3(AN)2 - H20 19 95(20. 46) 44. 11(43 66) 2 34(2 71) 397(3 77)
Eu(MBA)3(AN)2 - H20 20 13(20. 83) 50. 16(49. 37) 3 87(4 01) 4.10(3 84)
Eu(PMBA) 3(AN) 2 - H20 21 55(22 30) 53 21(52 87) 4. 02(4 29) 4 32(4 11)
Note: the calculated valuesisin the parentheses
C=N 2 250
e cm” 1 .
\ ) , ;
cG—=C 1647cm'*t
d , 1595 1626cm™ ' ,
Eu3+ (8]
E] )
g 3100 3500cm’* ,
3] [8]
g ‘ ’
E 23
E 2
b ) ) )
\/’W Eu(MCBA)s (AN)2 - H.0
a
( 2)
Table 2 Data of UV spectra of complexesand ligands

3200 2400 1600 800

4 000 Wave mumber/cm.! Complex Amax/ N Ligand A max/ NM
Eu(BA)3(AN)2 - H20 270 BAH 291
Fig 1 IR spectra of complexes Eu(PHBA) 3(AN)2 - H20 262 PHBAH 289
a: Eu(BA)3(AN)2+ H20; b: Eu(PHBA)3(AN)2 - H20; Eu(MCBA)3(AN)2 - H20 277 MCBAH 292
c: Eu(MCBA)3(AN)2 - H20; d: Eu(PMBA)3(AN)2 - H20; Eu(MBA)3(AN)2 - H20 264 MBAH 271
e: Eu(MBA)3(AN)2- H20 Eu(PMBA)3(AN)2 - H20 267 PMBA H 268
AN 295
2 2 Eu®*
, 1539 1428cm ' ,
1540 1412cm* 1 590 ) Eud*
1416cm™* 1509 1419cm’*
1538 1404cm* 0Co ,
, Eu®*
EU3+ , Eu3+

B2t [8,9]
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Fig 2 UV spectra of Eu (MCBA)3(AN)2 - H.O (a) , 3 90
MCBAH (b , AN (9 "E94
B 3 y B ¢
24 é 2 0 &
1 a 60
, Eu(MCBA)s(AN)2 - H20 Eu(MC 0 50
BA)3(AN)2 - H20 DSC( —
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Table 3 DSCand TG data of complexes
Complex Heat absorption Range of decompostion Main range of decompostion
peak/ temperature/ temperature/
Eu(BA)3(AN)2 - H20 92, 230, 538 80 810 485 560
Eu(PHBA)3(AN)2 - H20 221, 540 80 810 485 560
Eu(MCBA)3(AN) 2 - H20 88, 227, 542 80 810 485 560
Eu(MBA)3(AN)2 - H20 106 , 225, 545 80 810 485 560
Eu(PMBA)3(AN)2 - H20 88, 229, 541 80 810 485 560
25 Eu((MCBA)s(AN)2 - H20 ( 4) ,
(280 nm) , Eu(MCBA)3 (AN)2 - H20
4, , ( 5) 4 310 nm
, ®Do— R, *Do— F1i, *Do— Fo( ,
) Eu(MCBA)3:(AN)2 - H20
4 5 , 620 nm
Table 4 Huorescent spectra data of complexes
Complex Aed NM  5Do — FoA em/ nm(Intensity) 5Do — F1A em/ nm(Intensty) 5Do — FoA em/ Nm(Intensdty)
Eu(BA)3(AN)2 - H20 286 619 5(4 387) 595 0(1 068) -
Eu(PHBA)3(AN)2 - H20 380 616 5(510. 4) 596. 0(96 8) 582 0(21 0)
Eu(MCBA)3(AN)2- H20 280 619 0(2 107) 595 5(441 0) -
Eu(MBA)3(AN)2 - H20 395 619. 0(398 7) 596 5(102 1) -
Eu(PMBA)3(AN)2 - H20 280 619. 5(6 594) 596. 0(1 348) 581 5(75)
5 , 280 nm , 620 595 ,
nm , Eu®* > > >
*Do—F,°Do— F1 , >
EW* °Do— R 620 nm
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Fig 4 Excitation spectrum of Eu(MCBA)3(AN)2 - H:0O Fig 5 Emission spectrum of Eu(MCBA)3(AN)2 - HO

[1] Chen Ye, Sun Xiaojun, Cai Weimin, et al. Materiads Chemistry and Physics, 2003, 80: 371.
[2] WangJun, Wang Haishui, Liu Fengyi , et a. Synthetic Metals, 2003, 139: 163.
[ 3] Zhao Ying, SunBo, Xu Yizhuang, et a. Journal of Molecular Sructure, 2001, 560: 115.

[4] WANG Xi-gui , WU Hongying, YAO Guang-ging, et a ( , , , ). Spectroscopy and Pectral Analysis(
) , 2004, 24(6) : 708.
[5] LI Yongxiu,LIU Ting, MIN Yulin, et al ( , , , ). Chinese Journal of L uminescence( ) , 2003, 24(2) :
152.
[6] GAO Xin, DENG Zhenrbo, TAO Dongliang, et a ( , , , ). Journal of the Chinese Rare Earth Society (
) , 2001, 19(6) : 536.
[7] Sl Hang( ). Organic Chemical Materia s( -3 ). Bdjing: Chemica Industry Press(
), 1999. 101.
[ 8] Nakanshi Koji , Solomon P H. Infrared Absorption Spectroscopic Anaysis( 100 ). Trandated by WANG Xu-ming(
) . Beijing: Science Press( : ), 1984. 18.
[ 9] Nakamoto K. Infrared and Raman Spectraof Inorganic and Coordination Compounds( ). Trandated by
HUANGDeru, WAN G Ren-ging( , , ). Bejing: Chemical Industry Press( : ), 1986. 237.
[10] CHEN Jing-hong, L1 Chuanru( , , ). Therma Analyssand Its Application ( ). Beijing: Science Press
( : ) , 1985. 16.

[11] BergL A. In Differentiad Therma Anayss, Edited by Mackenzie R C. Vol. 1, Chap. 11. London: Academic Press, 1970. 343.

Synthesis and L uminescence Properties of Ternary Complexes of
Europium with Aromatic Carboxylic Acid and Acrylonitrile

GUO Dongrcai'?, Yl Li-ming' , SHU Wan-gen’ , ZHAN G Zhenrzhen' , ZEN G Zhao-rong' , ZHAN G Xi-gian®
1. School of Chemistry and Chemical Engineering, Hunan Universty, Changsha 410082, China
2. School of Chemistry and Chemical Engineering, Central Southern University , Changsha 410083, China

Absgtract  Five ternary complexes were synthesized from europium with aromatic carboxylic acid ( p-methylbenzoic acid, me-
thoxybenzoic acid, mrchlorobenzoic acid and benzoic acid , p-hydroxylbenzoic acid) and acrylonitrile, and characterized by means
of elemental analyss, thermal analyss, FTIR spectraand UV spectra. The fluorescence spectra show that five ternary comple-
xes have good luminescence properties, and the sequence of the ability of the aromatic carboxylic acids to transfer light energy to
europium ionisasfollows: p-methylbenzoic acid > benzoic acid > nrchlorobenzoic acid > p- hydroxyl benzoic acid > methoxybenzoic
acid. Meanwhile, the ternary europium complexes containing a reactive ligand acrylonitrile will possbly have a potentia applica
tion to the fabrication of bonding-type europium polymer luminescent material's.

Keywords Rare earth; Aromatic carboxylic acid; Reactive; Ternary complex; L uminescence
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