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Fluorescence Enhancement of Europium(l11)-Trimellitic Acid System and
Its Application to the Determination of Europium

Du Xiaoxia, Liu Zhiguo, Luo Jie; Zhao Xuehui
( Key Laboratory of New Packaging Material and Technology, Hunan University of Technology, Zhuzhou Hunan 412007, China)

Abstract: By the method of comparative analysis of fluorescence spectra, fluorescence enhancement of europium(li1)
was studied in agueous sol ution with trimellitic acid (benzene-1, 2, 4-tricarboxylic acid (TLA)) asligands. The results showed
that the ligand sensitized improved the fluorescence intensity three orders of magnitude in agueous solution at pH 6.3, and with
surfactant TritonX-100 in aqueous solution at pH 6.7, rare earth La** increased the fluorescence intensty furtherly about two
orders of magnitude. Both intermolecular and intramolecular energy transfer modes were applied to explain the cofluorescence
mechanism of the system under the different test conditions. In the optimum determining conditions, when Eu®* concentration
wasin therange of 6.7 X 10 ~ 5.0 X 10-° mal/L, it had alinear relation with the fluorescence intensity of Eu**-La*-TLA-
TritonX-100 system, and thelimit of Eu®* in the system was detected to be 8.0 X 10° mol/L.

Keywords: anaytical chemistry; fluorescence enhancement; cofluorescence; trimellitic acid; europium

0 5§ BB AR e i 2850, SR il T A — EE ST

HORE (BT L T, AT L TR BB

B AT (TR — PRI e et e

s — o FRIESO . LR F206 g ZHIR 9 55 /R
HSOEAE DB L IS, e, 4

¥im B : 2010-04-22

EE&WE : Wy AAR SN E (08105036 ), MIFH 2 H)TRHIMEE T BITIH (08c057)

WEMESE . B (1967-), B, WIFMEA, IR Tok 88z, W1, RS L RCH Ry AR ML TAE,
E-mail: xuehuizhao2008@126.com



52 72 I 2 DO /A == S

20104

7%, FEATGILITE R Zhao G. H.FI Gao J. 2.5
BT B2 M T ARSI A B R e At BE R K R
o AR R iR e EEAHRIR A
SRAED MR, —ORILAIREE . BRRREER S B, XU
DM EEC AR BEAE AR - BO A 0 R R4, IR il 59 1 i
g, IR LAY SER ST AR E IR, A
MR/ Bl S s G Re i, BT e A
(7% 251 5 LA 53 00 T2 20K e A% 12 45 A 20
FOo—H5S Cc—HH#.

oy — G SERAR B A P G B Y O iR Al D
PR LB, wnLa®, v, Gd*, Lu* Ao, DG
R o i o AW ) e TN SN 11 ) YN
UG E R R I R FRVEIL RN . hB- —
TR N AL/ TR 1 % oy s VAR 3 RS 1 ST
U Eu(TTA),TPPO, ™, Eu(TTA),Phen™-5 Eu-Benzoyla-
cetone- Phen™.

i, —SEFRRGE T A La>, Gd™, Y3 FAE R, 3
KEHER . KR T H RS R RE M T 2L KA
GER[L 57160 SR i R L SCRRIRAE Eu® - AR — H IRIA R
MIDENEHERT . AFRAERT T BEU® -TLA R R A e
(LRt I, SE—BHEoE TIZIAR 58+ La*, Gd*, Y*
e 2R AR R I CE R, JFE e Xz ik
R E AL, s TR R BRI RS R,
HE TR R RCENE; BRI IR R T A R
FER BRI (1), 8] TR R SE R

1 SLBEPH

1) PSR SR Hitachi-850 245G LT
( HASHAL )s

2) pHIEMINZE : R pHs-3 IR (_Eigo#ir
INE IR

3) £, £L. 5. BB THRMERR . KA
filSf Ay (ZHEE > 99.99 %, VLPUR M- ), FF/iy
PRI, S HZE KR BRBCAL 1.0 x 2072 mal/L Y
fifi# i, I EDTA (ethylene diaminetetracetic acid ) F»
. JHE R M NaOH S8R =R (TLA) B
A 1.0 x 107 mol/L BRI o IR Al R n] e 22
FHZER KRR . F LW IE/NT 1.0 x 10° mol/L B,
PR ERAD , DA S DR B 08 25 4 10 W ok v 5 A S B R 25
PN pH=6.0 1Y NaAc-HAC . TAK —HR .
LB . R . Tritonx-100 A 4

4) DEHRPEME . FMNATE 2, 7E 25 mL L
AR KN — B i L8 FAREVER, TLA,
TritonX-100-52& MR . FHZE/KFREE 10 mL Z1E
FE5], E NEE 20 mine 1 emAESOEHMBE, F
RPN, 1855 616 nm AL BYAIXT DGR EE

2 GR5iTie

2.1 WAEEEESKIE

Bl15F 25508 eu® (&FH TLA, WEN1 x
10° mol/L, WHIEZE 1 ). EW*-TLA-Tritonx-100( H:h
Eu* M 6 x 10° mol/L, TLAMREESH 2 x 10 mol/L
WAER I ) 5 B -La*-TLA-TritonX-100 ( HH Eu™
WA 6 x 108 mol/L, La® W M 2.5 % 10 mol/L, TLA
WREN 2.5 x 10 mol/L, BENRRI ) 7E N 2 550
TGRS RS

Relative intensity

200 225 250 275 300 325 350 375 400 425

Wave length/nm
a— K% iz, =616 nm; b—IKF i ,4,,=594 nm;
c—MRAiii, 5,616 nm
B1 &R
Fig.1 Excitation spectra
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