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ABSTRACT. A spectrofluorimetric method for the determination of Fe(III) in aqueous solution with 4,5-
dihydroxy-1,3-benzenedisulfonic acid(Tiron) as a fluorimetric reporter was developed. Tiron, which is very

soluble in water, is a good fluorimetric reagent. However, when Tiron was complexed with Fe(IIl), the
fluorescent intensity was decreased proportionally with the concentration of Fe(II) by a quenching effect. The
excitation and fluorescence wavelength of Tiron showing the quenching effect by Fe(Ill) at pH 4.5 were
312 nm and 341 nm, respectively. The highest sensitivities were shown at Tiron concentration of 1.0 X 10°M.
To enhance the quenching effect, the Fe(IID)-Tiron complex solution was heated to 80 °C for 90 minutes. As
for Fe(IID), the most interfering ion was Cu(Il). The interference effects could be mostly eliminated by pH
adjustment or by adding EDTA. The concentration ranges showing the linear response to Fe(TlI) was from 5.0
X 10”M to 6.0 X 10~M. With this proposed method, the detection limits of Fe(IIT) was 2.8 X 10"°M. Recovery
of Fe(III) in a synthetic sample was almost quantitative. Based on experimental results, it is proposed that the
above technique can be applied to the practical determination of Fe(Il).
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Fig. 1. Structure of 4,5-dihydroxy-1,3-benzenedisulfonic
acid(Tiron) (I) and that of Fe (II)-Tiron complex (II) at pH
4.5.
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Fig. 2. Excitation spectra of Tiron as the concentrations of
Fe(II). (a) Tiron 1.0X1072M, (b) Tiron 1.0X107M+Fe(II)
1.0X107°M, (c) Tiron 1.0X107M+Fe(Ill) 1.0X107M, (d)
Tiron 1.0X102M +Fe(Ill) 2.0X10~°M, (e) Tiron 1.0X107
M+Fe(Ill) 4.0X107°M, (f) Tiron 1.0X10°M+Fe(Ill) 6.0
X107°M.
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Fig. 3. Fluorescence spectra of Tiron as the concentrations of

Fe(IM). (a) Tiron 1.0X1072M, (b) Trion 1.0X10*M~+Fe(II)

1.0X10°M, (c) Tiron 1.0X107*M+Fe(l) 1.0X10°M, (d)

Tiron 1.0X102M+Fe(TII) 2.0X107°M, (e) Tiron 1.0X107*M+

Fe(TI) 4.0X107M, (f) Tiron 1.0X107M+Fe(IIl) 6.0X10~°M.
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Fig. 4. Effect of the concentration of Tiron on the
fluorescence quenching curves of Tiron in the presence of
Fe(Il) (5.0X107"M ~ 3.0X107°M). (Concentration of Tiron,
0:50X107°M, v : 8.0X107M, O : 1.OXI0™M, < : 5.0X107
M, A 1LOXI07? M, O: 5.0X107°M).
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Fig. 5. Effect of pH on the fluorescence quenching curves of
Tiron in the presence of Fe(IIl) (5.0X107"M~3.0X107M).
(O:pH3.5,vV:pH4.0,0:pH4.5, & pHS5.0, A pHS.5).

Fluorescence intensity

:

o 5 9w 1’ = » %

[Fe] (x10)
Fig. 6. Fluorescence quenching curves of Tiron in the Fe(III)
solution (5.0X107"M ~ 3.0X107°M) at various temperatures.
(0:20°C, v :40°C, O: 60°C, & : 80°C).
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Fig. 7. Effect of heating time on the fluorescence quenching
curves of Tiron in the presence of Fe(Il) (5.0x1077
M~3.0X10""M) at 80 °C. ( O : 30 min, v : 60 min, (1: 90
min, < : 120 min, A& : 150 min.)
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Table 1. Tolerance limits of various interfering ions for the
determination of Fe(IlI)(1 X 107°M)

Fe(III)
NH.*, NO;y~, Mg¥, Ca™, F~, SO, HCOy™,
CI',Na*, K*, I, CN™
50 HPO,>, Cd**, Co™, Ni**

Mole ratio
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Table 2. Figures of merit for calibration curve of Fe (III)

50 X 107 ~ 6.0 X 107
641.68~5.02 X 10%

Linear range (M)
Regression equation

Correlation coefficient (R%) 0.9987
Detection limits (M) 2.8 X 107
Determination limits (M) 93 X 107

Table 3. Recoveries of Fe(Ill) in synthetic sample

Fe(III)
Spiked (ppm) 0 0.5585 0.8377
Measured* (ppm) 0.9354 1.5238 1.7948
Recovery (%) 105.35 102.95

*These values were averaged from 3 synthetic samples.
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Table 4. Comparison of the results obtained by calibration
curve method and standard addition method of this proposed
technique and AAS

Fe(Ill) Relative error
AAS. (ppm) 11.355
Calibration curve method (ppm)  11.6925 2.97%
Standard Addition method (ppm) 11.4244 0.61%
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