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ABSTRACT. Methods to determine Eu(Ill) ion in aqueous solution by fluorescence spectrometry based upon
the ligand sensitized fluorescence of Eu(lll)-terephthalic acid (TPA) complex ion have been studied. The effects
of excitation wavelength, pH, concentration of TPA and emission wavelength on the fluorescence intensity were
investigated. The fluorescence intensity of the Eu(IIl) complex ion was further increased with addition of trioc-
tylphosphine oxide (TOPO). In this case Triton X-100 was used to dissolve TOPO in aqueous solution. The cali-
bration curve for En(III) was linear over the range from 1.0X 10™° M to 4.0x 10" M and the detection limit was
1.0X10°°M under the experimental conditions of 256 nm, 5.6, 3.5x10™*M and 615nm for excitation
wavelength, pH, concentration of TPA and emission wavelength, respectively. When TOPO was added to the Eu
(II)-TPA system, the concentration range of linear response and the detection limit were 1.0X10™*M to 1.0X
10™*M, 1.0x 107" M, respectively under the experimental conditions of 284 nm, 4.4 and 1.0x 10™* M for ex-
citation wavelength, pH and concentration of TOPO, respectively. Effects of interferences from various cations
for the determination of Eu(IIl) ion were also investigated.
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Fig. 1. Excitation spectrum of Eu(lil) ion in aqueous
solution: [Eu(ll}), 2.0X 102 M; Aem, 615 nm.
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Fig. 2. Excitation spectrum of aqueous Eu(lII)}»TPA com-

plex in aqueous solution: [Eu(I)], 4.0% 10™° M; fTPA], 3.

5%107* M; pH, 5.6; Aem, 615 om.




288 FiES - g - I

28x10%

2.0x10°

1.5x10°

1.0x10°

Intensity {cps)

6.0x10*

0.0 1 1 I
550 600 £50 700 750

Wavelength (nm)

Fig. 3. Emission spectrum of Eu(llI)}-TPA complex in
aqueous solution: [Eu(IIl)], 4.0x 107* M; [TPA], 3.5%
10 * M; pH, 5.6; hex, 256 nm.
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Fig. 4. Effect of pH on fluorescence intensity of the Eu

(IIN)-TPA complex in aqueous solution: [Eu(IID)], 4.0x

1077 M; [TPA], 3.5X 10 * M; Acx, 256 ntm; Aem, 615 nim.
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Fig. 5. Effect of pH on fluorescence intensity of the Eu
(IID-TPA-TOPO-Triton X-100 system in aqueous solu-
tion: [Eu(l)], 1.0x10 *M; [TPA], 3.5%x10°*M;
{TOPOJ, 1.0X 10 * M; Xex, 284 nm; Acm, 615 nm.
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Fig. 9. Calibration curves for Eu(Itl) jon in aqueous
solution: (a) [TPA], 3.5% 10 ' M; pH. 5.6; Acx, 256 nm;
kem, 615nm. (b) [TPA], 3.5X107*M; [TOPO], 1.0x
10°* M; Triton X-100, 0.1%; pH, 4.4; hex, 284 nm; Aem,
615 nm.

M~1.0x 107* MGt} 34e) AmA4= 099902
o] 74&AE 1.0x 1077 Meict,

Wi ol2e| B3 489 AbellM Eu(lll) o] &
TOPOE +H8-3F wbgg o)-§-3fof A=kg ool w}s)
5 ¥ 5 3le 98 U259 F s 28leinh. &
oAl ZARRE Ay F73stellA 1.0x10°° M Eu(liD
EF Lol VRS A2E-S Yl E g
A|715 Fa3lsict. Pr, b, Gd, Dy, Ho, Er, Yb, Lu
9 Sm2 FE7F 1.0x10 MY o, Eu(Il) ¢]&2
ulE A7) Z2b 1.5, 48, 1.5, 5.0, 1.8, 2.0, 2.2, 2.0
3 35% 7}Asl, Nd & Lad HSoe 10x
107° M2 24 do Eudll) o] 22 uha 47] &
87} 1% o)3tgiet. 22} Nd ¥ Lay} 1.0x10°*
M wle 27 5.4 2 6.2%2) WE A 717t Zhaske]
t}. Fe, Al, Ca, Cu, Co ¥ Cr o] &E-& 1000873 =
Eu(lll) ¢]-&-4] wt& Al7]of) o482 £ gdghel.

B dpe] dPE 19959 AR 2EnA| oA
B]2] A2 Y7 o o]dl] ZHAl=REuc
g8 & 8

1. Baeyeus, W. R. G.; Ling, B. L. Practical Spec-
moscopy; Marcel Dekker: New Yark, U.S.A., 1991;

Journal of the Korean Chemical Society



o b

10.

11

12.

14,

15.

16.

#Eagel 2% Euups] e

Vol. 12, Chap. 1.

. Bunzil, }.-C. G. In Lanthanide Probes in Life,

Chemical and Earth Sciences; Bunzil, 1.-C. G.
Choppin, G. R., Ed.; Elsevier: New York, US.A,,
1988; Chap. 7.

. Diamandis, E. P. Anal. Chem. 1993, 65, 454R.

. Georges, J. Analyvst 1993, 118, 1481.

. Richardson, F. S. Chem. Rev. 1982, 82, 541.

. Pavon, J. L. P.; Cordero, B. M. Analvst 1992, 117,

215.

. Wang, N.; Liang, W.; Zhang. Z. Analyst 1992, 117,

1963,

. Jie, Z.; Sixuan, G. Analyst 1995, 120, 1661.
. Saleh, M. 1; Salhin, A; Saad, B. Analyst 1995,

120, 2861.

Jarvis, E. In Lanthanide Probes in Life, Chemical
and Earth Sciences; Bunzil, J.-C. G.; Choppin, G.
R., Ed. Elsevier: New York, US.A., 1989; Chap.
3.

Yoshida, I.; Koyabu, K.; Nishida, M.; Sagara, F;
[shii, D.; Shinkai, S. Analvtical Sciences 1994, 10,
353,

Gao, J.; Zhao, G., Kang, J.; Li, C. Analyst 1995,
120, 2081.

. Du, X.. Gao, J; Xie, Q.; Kang, J. Talanta 1994,

41, 201.

Zhu, G.; Si, Z.; Yang, J.. Ding, J. Anal. Chim.
Acta 1990, 231, 157.

Morin, M.; Bador, R.; Dechaud, H. Anal. Chim.
Acta 1989, 219, 67.

Albert, G.; Massuccl, M. A. Anal. Chem. 1966, 38,

1998, Vol 42, No. 3

17.

18.

19.

20,

21.

22,

23.

24,

26.

27.

28.

29.

- 30.

291

215.

Yoshimura, K.; Matsuoka, S.; Tabuchi, T.; Waki,
H. Analvst 1982, 117, 189.

Gorges, J.; Ghazarian, S. Anal. Chim. Acta 1993,
276, 401.

Panigrahi, B. S.; Peter, S.; Viswanathan, K. S
Mathews, C. K. Specirachimica Acta, Part A 1995,
51, 2289,

Panigrahi, B. S.; Peter, S.: Viswanathan. K. S
Mathews, C. K. Anal Chim. Acta 1993, 282, 117.
Peter, S.; Panigrahi, B. S.; Viswanathan, K. §;
Mathews, C. K. Anal. Chim. Acta 1992, 260, 135.
Xu, Y.; Hemnila, 1. A.: Lovgren, T. N. E. Analyst
1992, 117, 1061.

Sager, W. F.; Filipescu, N.; Serafin, F. A. J. Phys.
Chem. 1965, 69, 1092.

Perry, L. M.; Winefordner, I. D. Anal Chim. Acta
1990, 237, 273.

. Stanley, E. C; Kinneherg, B. L.; Varga, L. P. Anal

Chem. 1966, 38, 1363,

Miller, T. L.; Senkfor, S. I. Anal. Chem. 1982, 54,
2022.

Tean, C. D.; Zhang, W.; Anal Chem. 1990, 62,
835.

Halverson, F.; Brinen, I. S Leto, I. R. J. Chem.
Phys. 1964, 41, 157.

Halverson, F.; Brinen, I. S.; Leto, I. R. 7. Chem.
Phys. 1964, 41, 2752.

Dean, 1. A. Handbook of Qrganic Chemistry,
McGraw-Hill: Singapore, 1987; Sect. 8.



