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ABSTRACT. A method to detenmine lead 1on in aqueous media using an optical sensor loaded on a tluorescent optode
membrane meoporating a metal 1on-sclective ionophore. a proton-selective chromoionophore and lipophilic amonic sites
has been studied. The ctfeets of pH and thickness of membrane on the fluoreseence intensity were investigated. The
cffects of forcign ions such as Na'. K'. Mn™ and Zn*" on the determination of lead ion were also studied. The linear range
in the calibration curve tor the determination of lead ion was tound to be 3.0 107 to 5.0 107 M and the correlation
coctlicient i this range was —0.99107 under the optimal experimental conditions. The relative standard deviation of the

blank signals was 3.0% and the defection Timit of lead ion was 5.0-10 % M.
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Fig. 1. Structure of optode membrane and cell: (a). prepared
oplode membrie: (b). oplode membrane cell.
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Fig. 2. Absomption spectrum of lead ion-selective membrane
in magnesium acelate buller solution (pH 3.6).
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Fig. 3. Excilation specirum of the lead ion-selective mem-
brane: i,,. 680 nm: pH. 3.6.
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AFluorescence Intensity (arb.unit)
[+
[ ]

[_] 1 1 L L 1
36 38 40 42 44 4€ 48 50 52 54 56 58 €0
pH

Fig. 5. The cttect of pIT on fluorescence intensity in ditterent
pH bufler solution; pH. 4.6-6.0: 3. 610 mn A,. 680 nm.
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Fig. 6. Tluorescence spectra of lead ion-selective optode
membrane of ditterent (hickness: A 610 nm: Aq. 680 nm.
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Fig. 7. Calibration curve lor lead ion in magnesium acetate
buffer solution: pll, 5.6: A.. 610 nm: k. 680 am.

ol &g Asalalc). RRlol) A 3 2o 1A
o B HASAE Fig. 7ol vehldnh E doellA
A 23 el o AMlwlA =he] AAMHS)E 50X 107 M-5.0
X107 ,\/I°]‘RT13’-. o] WA F4le] 71371 1469
o). ATAT: 099107 o|ict. BletEl o] ¥
Ale] HRRAE Wl FER skl 7 1o
1 %83 5.0X 107 Me|gieh,

# Qo) QEE 2R FE] Aol B

HARA:

& AFE sl 587 e A58 A8e
el -5 0,100 mgd. Y 1.00 mgl & H7kske] g
& 78 A7 F5E> 42 97.9% FH 103%%E v}
vigich,

ol E 2 8

. Lerchi. M.: Bakker. E.:
Chem. 1992. 64. 1534,

2. Guidelines for Drinking-Water Quatin. Col. £ World
Health Organization: Ganeva switzeland. 1984.

. Quadity Criteria for Trater: UL S, Environmental Pro-
tection Agency. Office of Water and FHazardous Mate-

Rusterholz. B.: Simon. W, Anaf.

W

]_ﬂ_E]— ol o-2] DJJ—]

g Wy an

rials: Washington. DC. U, S, AL 1976,

4. Ambient Weater Qualit: Criteria for fead for F.PA; LS.
Environmental Protection Agency. Criteria and Stan-
dards Division. Office of Water Planning: 330/3-80-037:
LS. GPO: Washington, DC. TLS AL 1980,

5. Terordinmg tiber Absassercinfeitungen. No. 814.22521:
Swiss Federal Council: Beme. Switzeland. 1975,

6. Cadogan. F.: Kane. I': McKervey. M. A Diamond. D.
Anal. Chem. 1999, 77, 3344,

7. Yang. X. 11z Craig. D. C.: Kumar. N.: 1ibbert. D. B.
Jownal of hichusion Phenomena & Molecdar Recog-
nition in Chemistry 1999, 33. 135,

8. Marin. L. Pz Rubl. Y. M. Deluentes. O. A Ortiz. O,
F.: Sanchez. E. O Estevez. (). Az Fajardo. Y.: Chamorro.
J. A Casabo. ). Afinidad 1998, 55, 474,

9. Ganjali. M. R.: Roubollahi. A.: Mardan. A. R [lam-
zeloo. M.: Mogiml. A.: Shumsipur. M. Microchem.
1998. of). 122.

10. Rahmani. A.: Barzegar. M.: Shamsipur. M. Sharghi.
H.: Mpisavi. M. . Anad. Le. 2000, 33. 2611,

11, Wong. M. S.: Chan. W, H.: Chan, W. Y. [.i. J.: Dan, X,
Tetrabiedron Ler. 2000, 41, 9293,

12, Yang. X.: Wang. K.: Guo. C. Anal. Chim. Acie. 2000,
407, 43,

13. Watanabe. K.: Nakagawa. ... Yamada. H.: Hisamoto.
H.: Suzuoki. K.: Anal Chem. 1993, 63, 2704,

14. Hisamoto. H.: Sato. S.: Sato. K.: Siswanta. D.: Suzuki,
K. Anal. Sci. 1998, 14,127,

15. Hisamoto. H.: Miyashita. N.: Watanabe. K.: Nakagawa,
T.: Yamamoto, N.: Suzuki. K, Sensors and Actucators,
1995, 29, 378.

16. Hisamoto. 11.: Nukagawa. E.: Nagatsuka. K. Abe. Y.:
Sato. 8.0 Siswanta. D.: Suzuki. K. Anad. Chem. 1995,
67. 1315,

. Hisamoto. 11.:

. Chol. M. M. F.: Wu. X, I: Li. Y.R. Anal Chem. 1999,

71,1342,
‘Isubuku. M.: Enomoto. T Watanabe.
K.: Kawaguchi. 1.: Koike. Y.: Suzuki. K. Anal. Chem.
1996. 68.

2002, Vol 46, No. 3



