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Determination of Mercury Ion in Contaminated Soil
by Rhodamine B Hydrazide

Kyungtae Kim - Junboum Park*
Department of Civil & Environmental Engineering, Seoul National University

ABSTRACT

Rhodamine B Hydrazide as a novel fluorescent and colorimetric probe exhibiting remarkably selective fluorescence

enhancement toward Hg**

ion over other 16 metal ions is herein introduced. The probe reacts with Hg*"

ion followed by

its spirolactam ring-opening to give a remarkable enhancement of absorption maximum at 550 nm as well as an enhanced
fluorescence intensity at 580 nm in aqueous media. Upon titration with Hg?" ion in various concentration of 10~200 uM,
we found that the probe shows a marked color change from colorless to pink, enabling naked-eye detection toward

mercury ion. In addition, in the presence of Hg>"

ion, the probe gave rise to change from non-florescence to strong orange

fluorescence (Off-On) with a good linearity of R?=0.97. This preliminary results demonstrate that the fluorescent
chemosensor we herein introduced can open a new strategy for marked selective and sensitive detection of mercury ions in

contaminated soil containing various metal ions.
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Fig. 1. Fluorescent chemosensing mechanism (Yoon, 2009).
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Fig. 2. (a) : Rhodamine B, (b) : Pyrene, (c) : Fluorescein, (d) :
Coumarin.
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3.1. Selectivity Test
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Fig. 3. Synthetic route of Rhodamine B Hydra21de (B).
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Fig. 4. Proposed binding mechanism of B for Hg?" ion.
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Fig. 5. (a): Absorption spectra of B for various cations in aqueous
solution (C,HsOH : HEPES buffer, 50 : 50, pH 7.4). (b): Fluorescence
spectra of B for various cations in aqueous solution (C,HsOH :
HEPES buffer, 50 : 50, pH 7.4). Wavelength: excitation/emission =
550/580 nm. Slit: excitation/emission = 5.0/5.0 nm.
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Fig. 6. Colormetric (above) and fluorimetric (bottom) response to various cations in aqueous solutions of pH 7.4, From left to right:
Ligand, Hg (I1), Na (I), K (I), Co (II), Ca (II), Pb (II), Cd (1), Mg (II), Cu (II), Zn (II), Ba (I), Mn (II), Ni (II), Fe (II), Fe (III), Al (III).

800
700 -
600 -
500 -

(4)
©)

400 4
300 -
200 -
100 -

0 T
560 600

(1) (2)

Fluorescence Intensity (a.u.)

640 680 720
Wavelength (nm)

760 800

Fig. 7. Fluorescence spectra of B in the presence of different
cations in aqueous solution (C,HsOH : HEPES buffer, 50 : 50,
pH 7.4). Wavelength: excitation/emission =550/580 nm. Slit:
excitation/emission = 5.0/5.0 nm. (1): soup of Na (I), K (I), Co
(II), Ca (II), Pb (II), Cd (II), Mg (IT), Zn (II), Ba (II), Mn (II), Ni
(D), Fe (II), Fe (III), Al (I1I), (2): (1) with Cu (II), (3): (1) with Hg
(IN), (4): (1) with Hg (II), Cu (II).
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3.3. Titration Test
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Fig. 8. Change in color (above) and fluorescence (bottom) of B in aqueous solution (C,HsOH : HEPES buffer, 50 : 50, pH 7.4) in a
function of different concentration of Hg?*. From left to right: 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 200 uM of

Hg?" concentration.
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Fig. 9. Fluorimetric titration of B with Hg?" in aqueous solution
(C,H5OH : HEPES buffer, 50 : 50, pH 7.4). Wavelength: excitation/
emission = 550/580 nm. Slit: excitation/emission = 5.0/5.0 nm.
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