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W B SCELIRIEESOVE—RE, MUTHR _MEF. R, TR, MRAEMRNEEE R,
BRT SHFHNREB=THESY. B2 TTRIHT, EDTA RMUBEIN, Lob, RIIMTELH I,
N BREYHARMSEHHIT T RIE, HFRRTEMNWRAEE. HRERH, SHFURNE=TRELY
SARRLAY — JTRC A AR H R GIR BE AR RS, SR R M A7 “ B RIBURE " RO BB 1 O . W IR > AR > TR
B> MR TR >+—AR. HEAYPSIATRERMARAERGEESE _RE, YARAERRER
KHERHRBEHM LR FHMRMNRE T —&H AR,

EHiA W, WIERH; RNE; =KEREEY; R
LA E 1 1000-0593(2004)09-1028-04

FAS#E.0614.3 IWIRIREG:A

B M 20 HH42 60 4E4%, Wolff 26U 5l 48 4% -0 ) F Bt = 9%,
FAE-EFEARRPEARSHRHNLIE, XEFH L
RAATRESYENXMBHER LB FRRNRZ IR S
FRAMIHRA, SIBT2HARE TAENRIRNGE, F
BATHEZRR™ . REBIFEIEARMAE. —£B
ZEMLHATS . HAETERER L4 WET PRt
EREMSBS RSO HBIRAEREAY . 2R
AERLIESTFY, TR IR FHERSERITFHEL,
SRTBEEB LIRS FRMEAD, S EBERN S EER
EHES B LB TFHRHTOLRERRB L& BN KT
BN, RHABRERX"Y, @#40R LKL FHE
BERTELATH, BERSERANEREGERE. &5
RUABABRBAXBR R REBHBR SR L
STRHER, ZHERAFEAGHBE, 8RT S HHEN
Eu-4B3Eng -5 R =TCRE A9 (M Sk MSCRRIRY ) , g

FUR M EDTA lefr e B e T HA R, R, -

RSN FETHAT TRIE, HRATEIHNEN
IR IEYERBHETT TORSE, SiREBH, 5 HicBREAYREA
BRIFR R, MERAFRRZICHRNRBSRR LK
ATFRAEENE L.

1 %&£ B

HERR
Euw,O; (SEEEN 99.99% ; ZEMATKZBSH: AW ;

1.1

WA BN : 2003-12-06, #3THX: 2004-03-28
ELWE: BHERIUTHRERRES (02GKY3064) BBy IR M

1,10-3EME Bk (Phen) . 2745 +—MBR(UAH). fb3¥4; M
THR_BMEF (MA). b¥4i; NBIE(AN). fb¥a; mK
(OAH). 4b4k; WTBR(LOAH). {k2£5; HARRI N
Pk,
1.2 HeWHaRF%k

SHEEEAYHHEIBEAME, JLEWUA),
Phen-H,O B& R AHMEAEE . I 2 mmol Ew, O, B F48
eh, i 10 mL WM, FEERB O BEPES EmAE R
4, BEABVRE, Sk, HEBASZLBET, 8
BatamiRERELAS, FEELSHE, 15 nl XKZ
BAR, BLaEHNELETKZBER . FRE4 mmol 46
SEREHk, 0 10 mL TAKZ MR, BXEEHRME, BPIE
R TEK Z B A A L3R EuCl, ZBERHh, Bl
BHEREMB. KM 1 h/5, FRE LB, e
BT, BARIMTTRN, XS MIEE ., FRE 12 mmol
FS Rk (+—RR), AXKZMER, SREER, 0
RE_REARR, NEMZEALKZEBR T M, 1
EuCl, FI4RIEREA R R MA S ik, HZBHX
AKZEEBREY RN pHED 6~7 28, KM 1 h/E, &
KIMTTRNUFBRAMRHARAN, SEFN 4 h, ¥
EitviRs2ird, B, BXKZBERE-YENE
F, FHANGER—K, K=PESTREEER, BESA
BEEBR .
1.3 XBUBENRAZE

WMLtTXh EDTARBRENE, Rt E4SVH

tERM I : WA, 1966 T4, BIMAFULF LT ERMNEE, ERSTHRE
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V(HNG, ) : V(HCIO, ) = 1: 18R B ATl 4L 7318, LI WK
BT H £ RE pH 5~6, BB HERRM; C, H
1 N & % B398 E Heraeus CHN-O-RAPID BITTR A HH XM E 5
#1506 1% (450 ~ 4 000 em ') A PERKIN-ELMER Spectrum
One £LAMGIBUNSE, RALBER s RHHMIE%(190~450 nm)
B GRB AR, B WFZ-26A %5b-71 B4 %6 B -
S5 Pkt Al HITACHI F-2500 B3 66 i%{UIE

2 RS
2.1 RAWNBRRAR

RERSYNBENEE, RAWEETK, 2N, Z
B, FRSER, HETIRER. AR 1FRBET AR
With B4 94 F 4 ALK Euk, phen, - H,O[X = MA, AN,

UA, OA, LOAs n=2~4; m=1~2], GJBR&SQ;M{E%E
WH AR AR,

Table 1 Data of elemental analysis of complexes

Complexes Eu% C% H% N%
E(UA)sPhen' O 17.36(16.88) 59.36 (60.05) 7.72(7.50) 3.38(3.11)
Eu(MA) PhenHo 0 28.20(27.82) 43.12(43.97) 2.70(2.58) §5.52(5.13)

Eu(AN), (Phen); *2H,0 20.24(19.98) 56.04(56.84) 4.50(4.24) 15.22(14.73)
Eo(OA)sPhen'Ho0  13.21(12.72) 65.79(66.36) 9.46(9.20) 2.51(2.35)
Eu(LOA); Phen'H, 0 13.25(12.79) 66.10(66.70) 8.97(8.74)  2.50(2.36)

#: EEANERERIRE

2.2 LI5S

ERAYRAEEME 1 i, HEBRFTAR
BYmMasEEaLl, RARSYRABAHLUNSNR. ER
BYHAS I SRARNLIEEHELE, HFHBHR
Rl

Transmittance®%
é

3950 2 950 1950 950
Wave number/cm™!
Fig.1 The infrared spectra of complexes
a, Eu(MA);Phen-H,0; b, Eu(AN),(Phen); -2H,0;
¢y Eu(UA)3Phen-H,0; d, Eu(OA);Phen*H,O;

¢, Eu(LOA);Phen' H,O

LS E SR, NUT % B 8 hR&kES =0
4R BB HOE(1 850, 1790 am™'), C—O—C fi4E{R 3R X

#(1280, 1230 em™) ERRESWEHE, WA 1592
em AL 1427 em BB T vaoon M vuoon B, #
PR T R M ERTFS B BFRETRMA™. A
WA BEEN C=N B0 % R RYU AT 2 250
an™' 4, BRWIRIR, B RS Y E IR BN XK,
C—C @RPLEIRSIBBOENF 1 647 em ™' &b, MEREY
g, MR BITE 1 626 em ik, RATAH, R ES
BEFS5ABETRERFRETRM , +—H5K. HRM
WM B A& 5 MEERKGEEERESYEHHEX,
T+ —4BBR7E 1 580 cm ' 4b#1 1 412 ecm ™' &b, THERZE 1 592
e AbFI 1 420 em ™' AL, EMBRZE 1 593 an AL A 1 422
an"ﬂ:ﬁ’%'] l'.ﬂ ﬂ‘aT ¥ ax{O00) *ﬂ ¥ (000} &‘&; E'Eﬂ'] ﬁg Ahu
(168, 172 #1171 em ™ )3/MF 200 em™", Yo +—IRBRAR
MR . EHMBRERTYSE B BF R,
SEIEREIRALTF 1 587 cm AL C—N 4R3I, 7B
REAHEHABER 1 519 an "HHE, F]UMIER A IR
F5 Eu B TRE"Y, FgBEEHA, BEIERAESY
JG, KT Phen 3 C=N BAOAKBHIE. B4, BiEHK
BREAYT 3100~3 500 cm ™ HHA— TR, HgKF i
B, RAEASWPEEERK
2.3 RS H
HERSYRARENSERBERKNER?2, ERR
B, MAGERS YRGB HEE, AXMNAHT
Eu(MA), Phen-H, OB HBC ik i 6 E (RE 2), &2 K
B 2 BBUE B BT Rk 5 SMRHE IR WO 38 & A AL BB 3+ 2
T RGRTI R AR R & YIS E R, B9 B 58
—AE{k Phen TE4ES — Rk UA, MA, AN, OA, LOAE R,
THEMNES, #—HiRH B SRERRA . R
SRR I BBUEI R, HHRERAEAPLOES, X
MBS YHRAFEREENER,
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Fig.2 The UV spectra of Eu(MA);Phen* H,0
. and its ligands
Table 2 Data of UV spectra of complexes and ligands
Complex Amax/nM [-32.3 Aax/nm

Eu(UA);Phen-H,0 293 +— 296
Eu(MA);Phen*H,0 311 BT R 313
Eu(AN),(Phen),*2H,0 311 PIsE 293
Eu(OA);Phen*H;0 311 ] 305
Eu(LOA);Phen-H;O 320 WihER 301
BIEM K 321
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2.4 BENIRDH
SRR A YIOR MR R R S0 E R LR 3, LR g | =" b
=, FIAERERASYHRERRRIHEESHEM, BHT Eu %
WSDO—.,Fz’sDﬂ"’FIvSDO'—.’Fn (1&55)%&%0 é
Table 3 Data of fluorescence spectra of complexes %
51)0_7‘;-2 sDo"’Fl SD°_7F0
Complex EX/rnm EM/nm EM/nm FMom =T
(Intensity) (Intensity) (Intensity) 510 5%0 Wav:li?‘m 630 650
E(UA);Phen' O 280.0 619.0(1221.4)  595.0(863)  S82.5 (kM) Fig.4 The emission specira of Eu(LOA); Phen*H,0 (a)
Ee(MA),PhenH0  254.0 621.0(1370.0) S94.0(T71.1)  582.5 (k) and Eu(Phen), -3H,0 (b)
Eo(AN), (Phen); 2H,0 338.0  620.5(1966)  $95.0(814)  582.5(153.6) 3
Eu(OA);Phen'H;0  342.0  620.5(3079)  595.0(1243)  582.5(219.0)
Eo(LOA);Phen'H,O 3380  620.5(3462)  594.0(1387)  S82.5 (245.0) (338 am) M E, W78 Eu(LOA),Phen:H,0 B9 & 5 Y3 (W,
Eu(Phen);*3H,0  344.0  619.0 (1038)  595.0 (748) B 4), B 3 7 307 nm BHES BB 1 R0 S MRt

582.5 (70.0)

AR M T Eu(LOA)s Phen« H, O 3 52 38 B M1 9%
e (LA 3 fIE 4). Bk, B 614 nm MR H KM Eu
(LOA); Phen*H, O Y B R Y6l (LA 3), FLIRAERIMAR B

Relative intensity/a.u.

220 270 320 370 420
Wavelength/nm

Fig.3 The excitation spectrum of En(LOA); Phen-H,0
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Synthesis and Luminescence Properties of Reactive Ternary Europium
Complexes

GUO Dong-cai’ 2, SHU Wan-gen' , ZHANG Wei*, LIU You-nian' , ZHOU Yue
1. College of Chemistry and Chemical Engineering, Central Southern University, Changsha. 410083, China
2. College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China

" Abstract In this paper, five new reactive ternary europium complexes were synthesized with the first ligand of 1, 10-phenanthroline
and the reactive second ligands of maleic anhydride, acrylonitrile, undecenoic acid, oleic acid and linoleic acid, and also characterized by
means of elemental analysis, EDTA titrimetric method, FTIR spectra and UV spectra. The fluorescence spectra show that the five
new ternary complexes have much higher luminescence intensity than their corresponding binary complexes, and the synergy ability
sequence of the five reactive ligands is as follows: linoleic acid > oleic acid > acrylonitrile>maleic anhydride > undecenocic acid. At the
same time, the reactive ternary europium complexes coordinated with the reactive ligands, which can be copolymerized with other
monomers, will provide a new way for the synthesis of bonding-type rare earth polymer functional materials with excellent luminescence
properties.

Keywords Rare earth; 1, 10-Phenanthroline; Reactive; Ternary complex; Luminescence
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