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INTRODUCTION
Although industrial and technological activities

increase the quality of our life, it causes severe
problems for environmental pollution and human
health. Contamination of the environment with
heavy metal ions led to potential damage to
mankind due to the highly toxic effect of these ions
even at low concentrations (1). Between these
metal ions, Hg?* is one of the most hazardous
heavy metal ions because it can inhibit the activity
of some biological species such as enzymes and
proteins (2). Besides, it can be accumulating to the
human body via the food chain and causes severe
diseases of the central nervous system (3-5).
Therefore, the United States Environmental
Protection Agency (EPA) and World Health
Organization (WHO) strongly limited the
permissible concentration of Hg?* ions in drinking

water in the range of several ppb (ug/kg) (6, 7).
Although a significant number of analytical
methods are used for detection and determination
of Hg?* ions up to now such as capillary
electrophoresis (CE), liquid chromatography (LC),
atomic absorption spectrometry (AAS), gas
chromatography (GC), and atomic fluorescent
spectrometry (AFS), these methods generally
require preconcentration processes with extra
chemicals (adsorbents or eluents), applied by
expert users. In addition, they are not applied to
in-field analysis (8-11). Fluorescent sensors,
handling these disadvantages, attract attention for
detection and determination of Hg?* ions due to
their several advantages such as simple operation,
high sensitivity and selectivity, low cost, and real-
time monitoring in-field analysis (12-14). Notably,
the development of “turn-on” fluorescent sensors,
which are selective for Hg?*, has become an
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important research topic due to their increased
sensitivity compared to “turn-off” fluorescent
sensors. Because they can detect analytes via
fluorescent signal increment, which led to more
easy monitoring than fluorescent sensors that can
detect analytes with fluorescent quenching (15-
17), another important phenomenon is that heavy
metal ions such as Hg?* are known as quencher
due to spin-orbit coupling (18). Therefore,
developing a selective, sensitive, new, and simple
“turn-on” fluorescent sensor for Hg2* ions, which
can be practicable to the spectrofluorimetric
analysis of the environmental and biological
sample is still an essential research area (19, 20).

Schiff bases, which are the essential class of
organic compounds, can be obtained with the
moderate reaction of primary amines with
aldehydes/ketones. These kinds of compounds
generally offer one-step synthesis processes in
moderate conditions with high yield. Also, an imine
bond, known as carbon-nitrogen double bond (-
C=N-), is obtained as a result of Schiff base
reaction can readily be used for coordination with
metals (7, 21, 22). After coordination with metal
ions, inhibition of the C=N isomerization cause
substantial fluorescent enhancement for such
molecules, which is used as obtaining analytical
signals (23). Also, according to previously
published reports, it is well-known that via sulfur,
oxygen, or nitrogen atoms, mercury ions can
coordinate with fluorescent sensors (7, 13, 24).
Therefore, Schiff base preparation methods can be
used for obtaining Hg?* ion-selective fluorescent
sensors that containing anthracene with proper
cavity and donor atoms due to its well-known
optical and metal-binding properties (7, 25, 26).
There are a few papers that existed in the
literature regarding the develop fluorescent
sensors, which are used for selective and sensitive
detection of Hg?* based on anthracene containing
Schiff base systems (23, 27). However, some
deficiencies regarding selectivity and applicability
were observed in these reports (27). Thus, in this
study, simple, accessible, and non-sulfur
anthracene-based dipodal Schiff base fluorescent
sensor for selective, sensitive, and simple
quantification of Hg?* ion in environmental water
samples was prepared by the reaction of
salicylaldehyde and 9,10-
bis(aminomethyl)anthracene with high yield. The
nitrogen and oxygen donor atoms provide the
coordination capacity for Hg?* ions (7, 13, 24)
when anthracene core acts as a fluorophore for
obtaining analytical signals. After full
characterization of novel fluorescent sensor by
MALDI-MS, FT-IR, NMR spectroscopies, required
conditions were optimized and spectrofluorimetric
determination of Hg?* ions were carried out in
environmental water samples.
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EXPERIMENTAL

Materials and Instrumentation

The reagents and solvents which are used for
preparation and fluorescent sensor application of
FS purchased from commercially as follows:
Anthracene, dichloromethane, 2-bromoethanol,
paraformaldehyde, cetyltrimethylammonium
bromide (CTAB), glacial acetic acid from Merck,
2,5-dihydroxybenzoic acid (MALDI-MS matrix)
from Fluka, deuterated DMSO from Sigma-Aldrich
and they were used as received. Inert argon
atmosphere was used for the synthesis of FS.

Varian Eclipse spectrofluorometer and Shimadzu
2101 UV spectrophotometer were used for
recording fluorescent and the electronic absorption
spectra of FS in the UV-vis region. Also,
spectrofluorimetric analysis in environmental water
samples where 5 nm of slit width and 1 cm of
path-length were used for all fluorescent
measurements at 25°C were performed by Varian
Eclipse spectrofluorometer. NMR (*H and !3C NMR),
FT-IR, and mass analysis of FS were recorded with
Varian INOVA 500 MHz spectrometer, Perkin Elmer
Spectrum 100 spectrophotometer, and Bruker
Daltonics Microflex MALDI-TOF mass spectrometer,
respectively. Deuterated DMSO was used for all
NMR measurements. The non-linear regression
calculations were performed using Sigma-Plot
14.0.

All  water samples were collected from
Kocaeli/Sakarya in Turkey and filtered with filter
paper (blue band). After that, they were acidified
with nitric acid and kept at 4°C in a refrigerator
before the spectrofluorimetric analysis. The
presented spectrofluorimetric analysis performed
without any enhancement processes via sensitive
and selective complexation of FS with Hg?* ion.
The fluorescent signal of FS that raised via
anthracene proportionally and gradually increased
after treatment with 0.05-120.00 pM of Hg?*.
Spectrofluorimetric determination of Hg?2* ion in
real samples was performed via analytical signals
that were obtained by complexation of Hg?*-FS,
and the calibration curve was used for analysis
with relative fluorescent response change. For
determination of Hg?*, 6.25x10°> M of FS was
prepared in DMSO. After taking 0.80 mL of FS
from this solution, 1.70 mL of DMSO, 0.25 mL of
Britton-Robinson buffer solution (pH 8.0), and
0.25 mL of sample was added onto volumetric
flask (5 mL). After that, the volume of the flask
was completed with deionized water to 5 mL and
carefully shaken for 60 seconds. All
spectrofluorimetric measurements were recorded
at 426 nm.
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Synthesis

9,10-bis(aminomethyl)anthracene was synthesized
and characterized according to literature (28) and
FS was obtained as follows: 2.460 g of
salicylaldehyde (0.0201 mol) dissolved in absolute
ethanol in the stream of argon gas and refluxed for
30 minutes. Then, 4.750 g of 9,10-
bis(aminomethyl)anthracene (0.0201 mol) and
several drops of glacial acetic acid were added
onto the solution of salicylaldehyde. The reaction
mixture was refluxed during a day. Then the yellow
precipitate was filtered with blue filter paper and
washed three times with ethanol and n-hexane. FS
was obtained as a yellow solid with 95% vyield
(8.488 g). FT-IR; 3271 cm™ (-OH), 3061-3050 cm-
1 (-ArH), 2917-2867 cm™ (-C-H), 1634 cm™! (-
CH=N), 1600-1400 cm~! (-C=C-), 1444.1-1335.1
cm~! (-C-H-). [M]*: 444.654 m/z (calc. [M]*:
444.530). 'H NMR in DMSO-ds at 25°C, ppm; 13.38
(s, 2H), 8.90 (s, 2H), 8.58 (dd, J = 6.7, 3.2 Hz,
4H), 7.67 (dd, J = 6.7, 3.2 Hz, 4H), 7.42 (d, J =
7.8 Hz, 2H), 7.27 (t, J = 7.9 Hz, 2H), 6.85 (t, ] =
7.5 Hz, 2H), 6.77 (d, J = 8.2 Hz, 2H), 5.88 (s,
4H). 13C NMR in in DMSO-dg at 25°C, dppm; 166.10,

Ox
OH
NH,
salicylaldehyde
EtOH
Reflux

H,N

9,10-bis(aminomethyl)
anthracene
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160.27, 132.41, 131.72, 130.37, 129.82, 126.31,
125.05, 118.65, 116.41, 53.65.

RESULT AND DISCUSSION

Structural Characterization

The fluorescent sensor (FS) having a di-functional
primer amine derivative of anthracene core was
prepared by following the literature procedure
(28). Briefly, 9,10-bis(bromomethyl)anthracene
was obtained with high yield (96%) by the reaction
of anthracene and HBr in the presence of
paraformaldehyde and CTAB. After that, 9,10-
bis(aminomethyl)anthracene, which is the di-
functional primer amine derivative of anthracene
core, was prepared in high yield (95%) by reaction
of 9,10-bis(bromomethyl)anthracene and
hexamethylenetetramine. Finally, the presented
fluorescent sensor (FS) was prepared with high
yield (95%) as a result of the Schiff base reaction
of 9,10-bis(aminomethyl)anthracene and
salicylaldehyde in ethanol (Scheme 1). During the
preparation of FS with high yield, any purification
process was not used except for washing and
precipitation.

D=

(FS)

Scheme 1: The synthetic route of FS.

The chemical structure of the novel fluorescent
sensor was investigated by FT-IR, MALDI-MS, and
NMR (*H and 13C) spectroscopies. All results point
out that the proposed structure of FS was
consistent with characterization data. For instance,

The FT-IR spectra of 9,10-
bis(aminomethyl)anthracene, salicylaldehyde, and
FS were depicted in Figure 1la. 9,10-

bis(aminomethyl)anthracene demonstrated peaks
at 1550 cm™, 2956-2867 cm, 3078-3045 cm!
and 3256-3167 cm™ which assigned to stretching
vibrations of -C=C-, -C-H, -ArH and -NHy,
respectively. Besides, -C=C-, -OH and -C=0
stretching of the aldehyde functional groups of
salicylaldehyde were observed at 1555 cm™, 3142
cm and 1662 cm?, respectively. As can be seen
from FT-IR spectra of FS, stretching vibrations of -
C=C-, -CH=N, -C-H, -ArH and -OH were observed

at 1575 cm™, 1634 cm, 2917-2867 cm, 3061-
3050 cm™ and 3271 cm!, respectively (13, 29).
Importantly, -C=0 stretching of salicylaldehyde
(1662 cml) and -NH: stretching of 9,10-
bis(aminomethyl)anthracene (3256-3167 cm)
were disappeared after the formation of FS which
were important evidence for the proposed
structure of FS. The 'H NMR spectrum of FS, which
recorded in DMSO-de, was demonstrated in Figure
1b. The peak observed at 5.88 ppm was attributed
to aliphatic methylene protons, which exist in the
anthracene core, and aromatic protons of FS were
observed between 8.59-6.76 ppm. Also, the imino
proton was observed at 8.90 ppm while -OH
proton existed at 13.38 ppm as a singlet peak. The
integration value ratio of aromatic protons to
methylene protons was 4: 1, which is an evidence
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Figure 1: a) FT-IR spectra of 9,10-bis(aminomethyl)anthracene, salicylaldehyde, and FS, b) H NMR (in
DMSO0-ds), c) *3C NMR (in DMSO-ds) and d) MALDI-MS spectrum of FS.

Photophysical Investigation

The photophysical properties of FS were
investigated using electronic absorption in the UV-
Vis region and fluorescent experiments. The effect
of various solvents on UV-Vis absorption of 10 uM
FS was investigated with various solvents such as
n-hexane, THF, dichloromethane (DCM),
acetonitrile (ACN), ethanol, DMSO, DMF, and water
(Figure 2a). The UV-vis electronic absorption of FS
reached maxima at 258 and 378 nm, which can be
assigned to n-n* transition of anthracene moieties
(30). Also, UV-Vis electronic absorption properties
of FS were not changed by solvents except for
absorbance values, which are presumably
dissolution differences in various solvents. The

fluorescent sensor presented has high solubility in
THF, dichloromethane, acetonitrile, DMSO, DMF,
while it has low solubility in n-hexane, ethanol, and
water only. UV-Vis electronic absorption properties
of FS were examined at different concentrations in
DMSO (Figure 2b). According to Figure 2b,
absorbance values were proportionally decreased
with decreasing concentrations of FS in UV-Vis
electronic absorption spectra. The same situation
was observed with other tested solvents, and
molar absorptivities (g€) of compounds in various
solvents were calculated. The fluorescent quantum
yield (®F) and other photophysical properties were
summarized at Table 1.
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Figure 2: a) UV-Vis electronic absorption of 10 pM FS in different solvents, b) UV-vis electronic
absorption of different concentrations of FS in DMSO, and c) fluorescent emission spectra of 10 uM FS in
different solvents.

After the evaluation of the electronic absorption
properties of FS, fluorescent emission properties of
FS were examined with steady-state fluorescent
measurements under the same conditions with UV-
Vis absorption studies (Figure 2b). All fluorescent
emission spectra of FS were recorded at 10 puM
when excited at 360 nm. The effect of various
solvents on fluorescent emission of FS was

investigated with the same solvent systems. In
Figure 2b, the fluorescent sensor FS showed a
very weak fluorescent signal at ~420 nm when
excited at 360 nm. It is a well-known phenomenon
for Schiff base due to photoinduced electron
transfer (PET) process from Schiff base to
fluorophore group of sensor (7, 23, 27, 29).

Table 1: Photophysical properties of FS.

€ (L.mol~t.cm™1) x103
Aabs Aems (Nnm) THF DCM ACN Ethanol DMSO DMF of (%)
(nm)
FS 258, 426 (very 15.1 17.4 9.4 4.3 17.7 19.7 1.44
378 weak)

The fluorescent quantum vyield (®f) of FS was
determined with the comparative method (Eq. (1))
(31). The quinine sulfate was used as a standard

0 F=0 F,,

In Eq. (1), Fstw, Astd, F and A represent the areas of
fluorescent emission and electronic absorption
curves of standard and FS, respectively at the
excitation wavelengths. Besides, nhs and n
demonstrate the refractive indices of solvents used
for the standard and FS, respectively.

50

for the calculation of ®f, because Of of quinine
sulfate was calculated as 0.54 in the literature (in
0.1 M H2S04) (32).

F.Ag,.n

2
Std‘A 'nS[d

Eq. (1)

Fluorescent Sensor Property of FS and
Optimization Studies

Fluorescent sensor property and selectivity of 10
MM FS was investigated in DMSO:water (pH 8.0,
1:1 v/v) against 120 pyM of various metal ions (as
nitrate salts) such as Mn?*, AlI3*, Cs*, Ba?*, Fe3*,
Ca2+, K+, CU2+, Pb2+, H92+, Zn2+, M92+, Na+, Li+,
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Ni%*, Ag*, Fe?*, Cd?*, Co?*, Cr3* by UV-Vis and
fluorescent spectroscopies. The UV-Vis electronic
absorption spectrum of FS significantly changes
upon the addition of 120 uM Hg?* ion when other
metal ions did not cause any change under
identical analytical conditions (Figure 3a). The
absorption of FS, which at long wavelength
centered at 378 nm, decreased (~50%) and other
absorption, which centered at 258 nm red-shifted
as 16 nm and observed at 274 nm. As a result of
the electronic reorganization, an important color
change was observed from yellow to colorless at
daylight (Figure 3b). These changes in the UV-Vis
absorption spectrum occurring by the addition of
Hg?* to FS can be assigned to the electronic
reorganization after coordination of FS with Hg?*
(25, 33).

After the evaluation of UV-Vis response of FS
towards various metal ions, fluorescent sensor
properties of FS were investigated using
fluorescent spectroscopy under identical analytical
conditions with UV-Vis experiments (see Figure
3c); FS has a minimal fluorescent signal due to
PET process from Schiff base to anthracene moiety
when excited at 360 nm (34). After selective
complexation of FS with the Hg?* cation, the
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fluorescent emission of FS, which originated from
blue monomer emission of anthracene moiety,
importantly increased at 426 nm. The change for
fluorescent emission can be attributed to the
chelation-enhanced fluorescence (CHEF) process,
which occurred with selective complexation of FS
with Hg2* cation, and it inhibited the PET process
(34). Importantly, except for Hg?*, other tested
metal ions did not demonstrate this effect and
cause any “turn on” response on the fluorescent
signal of FS (Figure 3c). As significant property of
fluorescent sensors, selectivity of 10 pM FS in
DMSO:water (pH 8.0, 1:1 v/v) over other
competitive metal cations and anions was
investigated with addition of Mn2+, Al3*, Cs*, Ba?*,
Fe3+, Ca2+’ K+, CU2+, Pb2+, ng+, Zn2+, Mgz+, Na+,
Lit, Ni2*, Ag*, Fe?*, Cd?*, Co?*, Cr3*, ClI, F, NOs3,
I, COs%, S04%. The selectivity studies were
performed where concentration of other
competitive species was 2400 uM (Figure 4). As
seen in this figure, the effect of different
competitive ions on relative fluorescent signal
change of 10 uM FS in DMSO:water (pH 8.0, 1:1
v/v) were insignificant when compared with
response of Hg?* ion that clearly showed selectivity
of FS against to Hg?*.

b)
Fs P2 Fs s
Hg(ll) Hg(ll)

FS, Ag’, A", Ba® ,Cr**, Co®, Cu®*
Cs*, Ca®, Cd® Fe?*, Fe™ K', Li",
: an;' Na', Niz', Pbb, Znt

400 450 500

550 600 650 700

Wavelength (nm)

Figure 3: a) UV-vis electronic absorption, b) color change (daylight and 365 nm light source) and c)
fluorescent emission spectra of 10 uM FS in DMSO:water (pH 8.0, 1:1 v/v) upon addition of 120 yM Hg?*.
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Figure 4: Relative fluorescent signal changes of 10 uM FS in DMSO:water (pH 8.0, 1:1 v/v, Aex=360 nm)
upon addition of 120 uyM Hg?* + 2400 uM various metal ions.

The pH of analysis medium for fluorescent sensors
which  were designed for detection or
determination of metal ions was important
parameter, therefore, the effect of pH on relative
fluorescent signal change of 10 yM FS in DMSO:
water (1:1 v/v) with the addition of Hg2?* was
investigated between pH 4 and 11 (29, 33) when
other conditions kept steady. For that purpose, pH
of 10 uM FS in DMSO: water (1:1 v/v) was
adjusted by Britton-Robinson buffer (Figure 5a). As
seen, the FS-Hg?* complex is nearly pH-
independent between pH 6.0-9.0 when considering
the relative fluorescent signals. Therefore, the
optimum pH was determined as 8.0 for the rest of
the study, which demonstrated that FS could be
used as a fluorescent sensor for spectrofluorimetric
analysis of Hg?* under neutral physical conditions
(35). Then, the optimization of pH, effect of
response time before the measurement was
investigated for FS in DMSO: water (1:1 v/v) with
the addition of Hg?* ion when other parameters
kept steady (Figure 5b). For that investigation, pH

of 10 uM FS DMSO:water (1:1 v/v) was adjusted
8.0 and 120 pM Hg?* ion was added in this
solution. Thereafter, obtained solution was
carefully stirred up to 120 seconds and fluorescent
spectra were recorded periodically. The results
demonstrated that, after 60 seconds relative
fluorescent signals remained nearly steady.
Therefore, optimum time for measurement was
determined as 60 second for determination of
Hg?*. To obtain accurate results in a
spectrofluorimetric determination of a real sample
using fluorescent sensors, the photostability of the
sensor is highly essential. Accordingly, the
photostability of FS and FS+Hg?2* was investigated
under optimized conditions. For that purpose, 120
MM of Hg?* was added to 10 uM FS in DMSO:water
(pH 8.0, 1:1 v/v) then stirred vigorously for 60
seconds and fluorescent responses observed
between 1-60 minutes under daylight. As can be
seen from Figure 5c, both FS and Hg?* complex of
FS was immensely photostable.
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Figure 5: The effect of a) pH and b) measurement time on on relative fluorescent signal of FS+Hg?* and
c) photostability of FS and FS+Hg?* (10 uM FS in DMSO:water (pH 8.0, 1:1 v/v, Aex=360 nm); 120 uM
Hg?+).
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Complex formation of FS with Hg?* ion was
investigated by Job’s plot (continuous variation)
and non-linear curve fitting analysis in a buffered
solution at pH 8.0 (36, 37). As can be seen from
Figure 6a, maximum signal change was obtained
at 0.5 in Job’s plot, which revealed that
stoichiometry of the FS-Hg?* complex was 1:1.
Besides, non-linear curve fitting analysis showed
an inflection point at 1.0, which supports 1:1
binding mode (Figure 6b). With FT-IR analysis, we
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obtained more information about the complexation
of Hg?* with FS, (Figure 6¢). In the FT-IR spectrum
of FS, -OH and C=N vibration peaks were observed
at 3271 cm™ and 1634 cm!, respectively. After
treatment with Hg?*, -OH vibration peak of FS
disappeared, and the C=N vibration peak shifted to
1610 cm proving that Hg?* and FS had
coordination via O-Hg?*-N bond. According to the
obtained results, the proposed binding mechanism
for FS-Hg?* was given in Figure 6d.
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Figure 6: a) Job’s Plot, b) non-linear curve fitting, c€) FT-IR spectral analysis of FS+Hg2* and d)
proposed binding mode for FS+Hg?* (10 uM FS in DMSO:water (pH 8.0, 1:1 v/v, Aex=360 nm).

Analytical Performance

The fluorescent response of FS towards to Hg?*
was also evaluated by fluorescent titration
experiments under the optimized conditions
(Figure 7a). As shown in Figure 7a, after gradual
addition increased amount of Hg2* to 10 uM FS in
DMSO: water (pH 8.0, 1:1 v/v), fluorescent
emission signal of FS at 426 nm was gradually and
proportionally increased between 0.05-120.00 uM
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Hg?* which indicates the formation of FS+Hg?*
complex. The calibration curve of FS for Hg?* was
given in Figure 7b, which demonstrated a good
linear relationship (R?=0.9938) between the
relative fluorescent signal change and Hg?*
concentration between 0.05-120.00 pM. Also,
linear regression equations for Hg?* was
determined as (F-Fo)/Fo=1.1839[Hg?*]-8.3709.

b) 140 A

120 y = 1.1839x - 8.3709 e
R = 0.9933 A

Wavelength {nm)

0+ * = T T g
350 400 450 500 550 600 650

0 20 40 60 80 100 120
[Hg™] uM

Figure 7: a) Fluorescent emission response of 10 uM FS in DMSO:water (pH 8.0, 1:1 v/v, Aex=360 nm)
upon gradually addition of Hg?* ion and b) calibration curve for Hg2* ion.

The LOD, limit of detection, which calculated as
dividing three times of the standard deviation of

the blank sample by the slope of the calibration
graph (30/K) determined as 0.082 pM for Hg2*
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whereas the limit of quantification, LOQ, calculated
as 0.246 uM for Hg?**. Under optimized
experimental conditions, the precision of the
developed spectrofluorimetric determination
method (N=10) was calculated as 2.58%, which
assigned high precision and stability. All analytical
parameters of FS for Hg2* ion determination were
given in Table 2. To evaluate the applicability of
presented fluorescent sensor for
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spectrofluorimetric analysis for Hg?+ in
environmental water samples, FS was applied to
seawater, lake, and tap water samples without any
enhancement processes and obtained results given
at Table 3. As seen in Table 3, obtained results for

the spectrofluorimetric analysis of Hg2+
demonstrated high percentage recovery in
environmental water samples and in a good

agreement with to the spiked concentrations.

Table 2: Analytical parameters of FS for Hg?* ion determination.

Excitation wavelength (nm)

Emission wavelength (nm)
Limit of detection (LOD) (uM)

Linear range (uM)
Optimum pH

Ligand concentration (uM)
Final volume (mL)
Solvent

Correlation coefficient (R2)
Precision (RSD%)

Limit of quantification (LOQ) (M)

Time before measurement (second)

360

426
0.082

0.245

0.05-120

8.0

2

5

DMSO:water (1:1 v/v)
60

0.9938

2.58

Table 3: Spectrofluorimetric determination of Hg?* in environmental water samples using FS.

Water Spiked concentration of Found (pM) Recovery (%)
sample Hg?* ions (M)
Seawater 20.00 20.59+0.52 102.95
40.00 40.32+0.96 100.80
Lake water 20.00 20.29+0.35 101.45
40.00 39.52+0.84 98.80
Tap water 20.00 19.20+0.28 96.00
40.00 38.92+1.01 97.30
CONCLUSION was carried out in environmental water samples.

In summary, simple, efficient, and accessible
anthracene-based dipodal Schiff base “turn-on”
fluorescent sensor for Hg?* ion was designed and
synthesized via high yield Schiff base reaction of
salicylaldehyde and 9,10-
bis(aminomethyl)anthracene. The characterization
of FS was performed by MALDI-MS, FT-IR, 'H and
13C NMR spectral methods. The photophysical and
fluorescent sensor properties of FS were
investigated by UV-Vis and fluorescent
spectroscopies in different solvents. The presented
fluorescent  sensor  demonstrated excellent
selectivity and sensitivity towards Hg?* over
different competitive ions with “turn-on” response.
The PET-triggered weak fluorescent response of FS
was inhibited by coordination of Hg?* via CHEF
processes, and importantly “turn-on” fluorescent
response was obtained at 426 nm. The binding
mechanism of FS with Hg?* was examined by
electronic absorption and fluorescent
spectroscopies. The LOD and LOQ were found to be
0.082 uM and 0.246 uM for Hg?*, respectively.
Finally, after the optimization of experimental
conditions, spectrofluorimetric analysis of Hg2* ions

According to obtained results, it can be said that
FS is a selective and sensitive “turn-on”
fluorescent sensor candidate for Hg?* detection in
aqueous media.
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