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Abstract 

The current study involved the development of a new optical sensing system that utilizes a fluorescent probe DTT to detect Hg 

(II) ions in nanomolar levels. The synthesized probe 5-((4-(dimethylamino) benzylidene) amino)-1,3,4-thiadiazole-2-thiol 

(DTT) exhibits weak fluorescence due to the photoinduced electron transfer (PET) process. The emission of the DTT probe 

was seen to be enhanced during the titration reaction with Hg (II) ions. This enhancement can be attributed to forming a 1:1 

complex between DTT and the Hg (II) ions that inhibit the PET process and cause chelation-enhanced fluorescence (CHEF). 

The system's fluorescence intensity was not significantly affected by other metal ions, such as alkali, alkaline metal ions, and 

some transition metal ions, demonstrating its exceptional selectivity. Job’s plot and Benesi-Hildebrand-based fluorescence 

method were applied to confirm 1:1 binding stoichiometry between DTT and Hg (II) ions and calculate the binding constant 

value of 2.26 x 105 M-1, respectively. Determining the limit of detection (LOD) and limit of quantification (LOQ) yielded values 

of 21 nM and 70 nM, respectively. With its exceptional selectivity and ultra-sensitivity, as seen by its exceptionally low 

detection limit, The sensing efficiency towards Hg(II) was examined with a dynamic range of  0.070 to 1 μM, even in the 

presence of other metal ions, demonstrating its high degree of selectivity. The system was rendered reversible by employing an 

EDTA solution with a concentration of 1 µM. Additionally, the DTT probe exhibits potential as an optical chemical for detecting 

Hg (II) ions in environmental samples.  
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1. Introduction 

Many analytical experts were detecting heavy 

metal ions because of their significant influence on the 

natural world and human life. The human body's 

ingestion of mercury and copper ions harms genomes, 

nerve cells, and the immune system [1,2]. The 

existence of these metal ions is linked to the 

development of potentially fatal disorders such as 

Alzheimer's and Wilson's [3]. Because the prevalent 

traditional analytical techniques that have been tried 

and exhausted to identify trace metal ions often require 

a financial investment in apparatus and complex 

sample preparations, there is a need for an alternative.  

Among the most admired research areas are those 

that focus on developing and manufacturing sensitive, 

applicable, reversible, and selective alternative 

approaches. In recent years, luminescence-based dyes, 

also known as chromophores, have garnered much 

attention because of their extraordinary sensitivity and 

selectivity across broad dynamic ranges. Direct and 

ratiometric fluorescence intensity measurements are 

involved in these methodologies [4-7]. On the other 

hand, a wide variety of fluorescent nanoparticles and 

biomolecules have been employed extensively in the 

design and development of sensitive optical sensors 

for tracking a variety of fundamental analyses, such as 

metal ions, pesticides, notable gases, and biological 
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molecules [8-12]. These sensors have been used 

greatly to design and develop optical sensors. 

Additionally, the functionalized compounds 

resulted from the condensation reactions of an aryl- or 

heteroaryl-amine or hydrazide with carbonyl 

compounds and incorporating polar groups with 

efficient structural features, such as the imine group, 

have found wide applications in chelation applications 

providing the route of versatile, environmental and 

multidisciplinary interests [13-16]. Such structural 

features allowed their derived structure as attractive 

ligands to achieve the best efficient construction of 

complexation with various metals due to the 

interesting stereo-electronic features [17] in their 

structural skeletons [18-21], which prompted selected 

derivatives to be investigated as fluorescent 

chemosensor detecting of metals such as Hg2+ [22]. In 

such context, these functionalized compounds may 

also act as multifunctional proper substrates as 

coordination ligands of various ions with various 

structures [23]. The latter significances prompt our 

proposed strategy for investigating the ability of such 

structural types to study their behavior towards Hg(II) 

ions in varied aqueous systems.  When mercury ions 

come into contact with the ligand, the reaction changes 

the ligand's optical characteristics, which may be 

measured, including a change in color or fluorescence 

[24-27]. These sensors have many benefits compared 

to more conventional methods. They can be 

implemented with signified tools or staff and are quite 

easy to use. They also provide quick and accurate 

measurements of Hg(II) ions in solution. However, 

depending on the task, they may not be as sensitive or 

accurate as conventional methods. 

The fluorescence detection technique involves 

altering the intensity, wavelength, or duration of 

fluorescence emitted by a fluorescent probe upon 

interacting with a metal ion [28-33]. Certain probes 

can produce distinct fluorescence hues based on the 

specific kind and concentration of metal ions present. 

The fluorescence probes may exhibit varying 

selectivity and sensitivity towards different metal ions 

[34-37]. The utilization of fluorescence detection is 

notable due to its exceptional sensitivity, minimum 

interference, easy operation, and real-time monitoring 

ability. Fluorescence detection has the potential to 

yield significant advantages in several domains, 

including environmental monitoring, food safety, 

medical diagnostics, and biological research. 

Fluorescence detection can be employed to observe 

the migration of metal ions within viable cells and 

tissues. Fluorescence probes for metal ions encompass 

a range of substances, including organic dyes, 

fluorescent proteins, and nanomaterials [38-41]. 

However, most fluorescent probes applied for Hg(II) 

sensing are based on a fluorescence quenching 

mechanism rather than fluorescence enhancement. 

The extreme advantages of the fluorescence turn-on 

sensing mechanism are the specified analyte's low 

detection limit and the chemo-sensor's relative dark 

fluorescence background. These factors decrease the 

probability of pseudo signal and increase both 

sensitivity and selectivity of the chemosensor.  

Multiple fluorescence-based methods were 

employed to detect metal ions. Photo-induced electron 

transfer (PET) is a phenomenon that entails the 

transfer of electrons between the fluorophore of a 

probe and the binding unit of a metal ion [42-43]. The 

fluorophore's fluorescence is suppressed by electron 

transfer when the probe is not attached to a metal ion. 

The electron transfer process is impeded by the 

binding of the probe to a metal ion, resulting in the 

restoration or augmentation of fluorescence. The 

probe's fluorescence is suppressed by electron transfer 

in the absence of a metal ion coupling. The interaction 

between the probe and the metal ion inhibits the 

transport of electrons, hence reinstating or amplifying 

the fluorescence.  

Moreover, the chelation-enhanced fluorescence 

(CHEF) process includes the transfer of electrons 

within the probe molecule [44,45]. The CHEF 

modifies the fluorophore's electronic structure and 

polarity, altering the fluorescence intensity spectrum. 

The probe changes two fluorophores' fluorescence 

intensity or spectrum by attaching to a metal ion, 

resulting in their combination or rearrangement 

[46,47]. Herein, this investigation used a method that 

proved effective, including PET in conjunction with 

the CHEF procedure. When the PET process is present 

in aqueous solutions, the fluorescence of the chemical 

probe DTT is extremely faint. This is because of the 

presence of the enzyme. As a result of the inhibited 

PET process, which results in strong fluorescence, the 

DTT can bond with Hg(II) and exhibits a considerable 

rise in fluorescence intensity upon binding. When 

detecting Hg(II), the DTT probe possesses remarkable 

selectivity, sensitivity, and photostability.  

Additionally, it has been demonstrated that the 

Hg(II)-DTT complex is effective as a fluorescence 

turn-on probe for detecting Hg(II). 



AN ORGANIC CHROMOPHORE-BASED OPTICAL CHEMO-SENSOR EXHIBITS PROMISE IN DETECTING  .. 
__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 67, No. 9 (2024) 

 

577 

2. Materials and Methods  

2.1. Instruments and Materials  

The melting points of the 5-((4-(dimethylamino)-

benzylidene) amino)-1,3,4-thiadiazole-2-thiol 

molecu-le (DTT) were measured in a preserved 

capillary using Stuart-SM/P3. NMR spectra were 

measured by Bruker Avance DRX200 (200 MHz-1H) 

spectrometer calibrated to the residual proton solvent 

signal of DMSO-d6. The UV–vis spectra were 

collected using a 1-cm quartz cell utilizing 

(Evolution™_200-series/UV-Visible) 

spectrophotometer. The emission and excitation 

spectra of the DTT chemosensor were measured in a 1 

cm quartz cell using a JASCOFP6300-

spectrofluorometer. All Chemicals were provided by 

Sigma–Aldrich and used without further purification. 

2.2. Preparation of the DTT chemical probe  

The chemosensor probe was synthesized using the 

method previously reported (see Scheme 1) [48]. A 

catalytic amount of glacial acetic acid (0.3 mL) was 

provided to a well-stirred solution of 4-N,N-

dimethylaminobenzaldehyde (10 mmol), and the 

amine, namely 3-amino-1,3,4-thiadiazole-5-thiol (10 

mmol) in absolute ethanol (30 mL) while stirring. The 

reaction mixture was heated under a reflux system at 

the reflux temperature for 7 hours. The completion of 

the reaction was checked for consumption of the 

starting materials and complete formation of the 

produced Schiff base by TLC (pet. Ether-ethyl acetate; 

3:1).  The resulting product content was standing for 

14 hours at room temperature to afford a pale yellow 

precipitated. The precipitated solid was filtered, 

washed with cold ethanol, and recrystallized from 

ethanol to give the benzylidene) amino)-1,3,4-

thiadiazole-2-thiol derivative as a yellow powder. 

Yield: 76%; m.p. 212–214 °C; IR (KBr) cm−1, ν: 3292 

(NH), 3050 (C-H), 2950 (C-H), 1610 (C=N); 1H-NMR 

(DMSO-d6) δ/ppm: 2.07 (s, 6H, N(CH3)2), 6.68 (d, 2H, 

J = 8.8 Hz, Ar-H), 7.81 (d, 2H, J = 8.8 Hz, Ar-H), 8.24 

(s, 1H, N=CH), 14.40 (s, 1H, NH). 

 

 

Scheme 1. Synthesis of DTT 

2.3.  Optical Measurements  

A stock solution of DTT (1x10-3 M) in DMSO: H2O 

(1:9) mixture using HEPPS buffer 20 mM was 

prepared for all optical measurements. To study the 

effect of other metal ions on the optical properties of 

DTT, 1x10-3 M solutions of different metal nitrate 

(Hg(II), Fe(II), Cr(III), Cd(II), Zn(II), Sr(II), Na(I), 

Pb(II), Mn(II), Cu(II), K(I), Fe(III), Ag(I), Mg(II), 

Ba(II), Ni(II), and Hg(II)) were prepared. The 

fluorescence spectra were collected with a slit width 

of 5 nm.  

2.4. Quantum Yield measurements  

The free ligand DTT's quantum yields and its 

complex with Hg(II) ions were calculated utilizing 

fluorescein as a standard reference dye in ethanol. To 

avoid the influence of the inner filter effect, the 

absorbance and fluorescence spectra were measured 

in 1 cm quartz cells, and the absorbance value was 

obtained below 0.1 for all wavelength ranges. 

 

While  

• X and R refer to ligand and reference solutions, 

respectively.   

• η is a refractive index at room temperature   

• I the integrated area under the peak  

• A is the maximum absorbance peak.    

3. Results and discussion 

3.1. The optical features of the chemical probe 

DTT  

The emergency need for new materials for sensing 

applications has increased. Many new chemical 

sensors have been developed to monitor different 

toxic chemicals. Organic probe-system-based sensors 

exhibited advanced features over other materials. 

They provide high sensitivity, selectivity, and easy 

processing. Here, we introduce a new chemical 

probe, DTT, to monitor one of the most important 

toxic elements, Hg(II) ions. Most developed organic 

chemical probs for sensing Hg(II) ions are based on 

fluorescence quenching. Worthy here, we introduce a 

new chemical probe for monitoring Hg(II) ions in 

nano levels based on more favorable fluorescence 

enhancement. To investigate the sensing strategy, the 

optical properties of the synthesized DTT probe were 

examined in the absence and presence of Hg(II) ions.  
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The absorption spectrum of 1 µM of the DTT was 

studied. The DTT was dissolved in a mixture of 

DMSO: H2O (1:9) using 20 mM of HEPPS buffer 

solution at pH 7.5. Two main absorption peaks for the 

DTT solution appeared at 239 and 316, as shown in 

Figure 1a, corresponding to π-π* and n-π*, 

respectively. The fluorescence emission spectra of 

DTT were also measured under the same condition 

with excitation of 360 nm; DTT exhibits a maximum 

emission peak centered at 470 nm, as shown in Figure 

1b. 

 

 

 

Figure 1. (a) DTT absorbance spectrum, (b) Fluorescence 

emission spectra of DTT probe, in DMSO: H2O (1:9) mixture 
using HEPPS buffer 20 mM.   

3.2. Testing the optical properties of the DTT in 

response to Hg(II)ions  

The same previous experiments were carried out 

in the same conditions but in the presence of Hg(II) 

ions. The absorbance spectrum of the DTT exhibits 

significant enhancement in the absorption peaks at 

316 and 239 nm, and the enhancement increased with 

the gradual increase in the addition of Hg(II) ions. 

When the metal concentrations reach the same 

concentration of the DTT (1 µM), the absorption 

starts to be constant. No enhancement was observed 

at the Hg(II) concentration of 1.4 µM, as shown in 

Figure 2a. This observation helped us to predict the 

stoichiometry ratio of the Hg(II)-DTT complex to be 

1:1. The calibration curve of the absorbance response 

of DTT with different Hg(II) concentrations is shown 

in Figure 2b. 

 

 

Figure 2. (a) The DTT absorption spectra in different 

concentrations of Hg(II) ions in the range (0 to 1.4 μM), (b) the 

calibration curve of DTT with Hg(II). 

 

The Fluorescence of DTT was studied at 470 nm 

in the presence of Hg(II) to examine the ability of 

DTT to detect the toxic ion Hg(II).  Different 

concentrations of Hg(II) ions were regularly added in 

the range (0 to 1.3 µM). As shown in Figure 3a, the 

fluorescence spectrum of the DTT ligand starts to 

increase significantly with the addition of Hg(II) ions. 

After reaching the ratio of approximately (1:1) metal 

to a ligand, the fluorescence at 470 nm becomes 

constant. This confirms the same stoichiometry of the 

metal-ligand complex to be fitted to 1:1, which agrees 

with the result obtained from absorbance spectra. 

Compared to the fluorescence of the DTT in the 

absence of Hg(II) ions, a strong turn-on can be seen 

in the fluorescence after adding 1.3 µM of Hg(II) ions 

under a 360 nm UV lamp, as seen in the situ image in 

Figure 3a. The calibration curve for the response of 

the emission peak at 470 nm with the change in the 

concentration of Hg(II) ions is shown in Figure 3b. 

The emission spectra enhancement is about  ≈10 fold, 

a 

b 

a 

b 
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providing high sensitivity towards Hg(II) ions. The 

chemosensor responds to the Hg(II) ions within the 0-

1.3 μM concentration with massive fluorescence 

enhancement.  

 

 

Figure 3. (a) Fluorometric titration of DTT (1 µM) with Hg (II) 

ions in the range 0-1.3 µM under excitation with 360 nm. The 

photo in Fig shows DTT's strong turn-on in fluorescence under 
a 360 nm UV lamp with 1.3 µM of Hg(II). (b) The response in 

the emission of DTT at 470 nm as a function of Hg(II) 

concentration. 

 

The limit of detection (LOD) of the Hg (II) using 

the chemosensor DTT was estimated from the 

calibration curve in Figure 3b.  Based on the relation 

3σ/K, the LOD was calculated to be 21 nM, where σ 

is the standard deviation, and K is the slope of the 

calibration curve. The limit of quantification (LOQ) 

was determined at the nanomolar level based on the 

relation 10σ/K to be 70 nM.  As a result, the 

chemosensor can estimate the Hg (II) ions 

concentration in a dynamic range from 70 nM to 1.3 

µM [49]. 

3. 3. The stoichiometry and binding constant of the 

Hg(II)-DTT complex 

The enhancement in the fluorescence of DTT in 

the presence of Hg(II) ions was studied using Job’s 

plot to confirm the stoichiometry of Hg(II): DTT 

[50,51]. The fluorescence intensities were measured 

for solutions of different mole fractions of the Hg(II) 

where Hg(II) concentrations were changed in the 

range of 0.1 to 1.0 μM where the initial concentration 

of DTT was constant at 1 μM.  The relation between 

the fluorescence intensities versus different mole 

fractions of Hg(II) ions was drawn as F0 and F are the 

fluorescence intensities measured in the absence and 

the presence of Hg(II), respectively see Figure 4. The 

fluorescence intensity reached a maximum value at 

0.5 mole fraction, which provides more evidence that 

the stoichiometry of DTT and Hg(II) ions is 1:1.  

 

 

Figure 4. Job’s plot for measuring the stoichiometry of Hg (II)-

DTT complex. 

 

The binding constant (Kb) of the interaction of 

the DTT as a ligand and the Hg(II) ions was 

calculated based on the Benesi-Hildebrand 

fluorescence method [52,53]. By plotting the relation 

between 1/(Fo-F) against 1/[Hg(II)], where Fo is the 

fluorescence intensity of DTT in the absence of 

Hg(II) ions, F is the fluorescence intensity of DTT 

after adding different concentrations of Hg(II). A 

linear fit was obtained, as shown in Figure 5. The 

binding constant Kb value was calculated to be 2.26 

X 105 M-1 with R2=99.92. This indicates a strong 

affinity between the ligand and the binding site. The 

high value suggests efficient complex formation. 

Additionally, the high (R2) value (99.92%) indicates 

an excellent fit to the experimental data, supporting 

the reliability of the determination. This result 

suggests a robust interaction between the ligand and 

the binding partner. 

The graph's slope and intercept are obtained 

from the figure, where Fmax is the fluorescence 

intensity of DTT in the presence of a maximum 

concentration of Hg(II). According to the Benesi-

Hildebrand equation, the linear fit of the relation 

confirms the stichometry of DTT to Hg(II) to be 1:1. 

 

 

b 

a 
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Figure 5. Benesi-Hildebrand relation of Hg(II) chemical detection 
using DTT chemical probe 

 

 

3.4. Binding mechanism of Hg(II)-DTT complex 

To the best of our knowledge, the binding 

mechanism between the chemical probe DTT and 

metal ions Hg(II) is based on Job’s plot, which 

predicts the stoichiometry of Hg(II)-DTT complex to 

be 1:1. For the free probe, DTT has two organic 

moieties of benzylidene and 1,3,4-thiadiazole. This 

molecule exhibited a photoinduced electron transfer 

(PET) process between the two moieties, leading to 

weak fluorescence. When the Hg(II) ions chelate to 

the DTT, the complexation prohibits the PET process, 

causing a strong fluorescence enhancement and a 

turn-on switching. DTT is likely chelate with Hg(II) 

via 1,3,4-thiadiazole  S atom and benzylidene N 

atom, as shown in Scheme 2. The enhancement of the 

absorbance peaks may be attributed to the chelation-

enhanced fluorescence (CHEF) process between the 

metal ions Hg(II), in which the ligand molecule acts 

as a receptor and the free ligand DTT as the donor 

[54]. 

 
 

Scheme 2. Representation of the mechanism of chelation between 

the Hg(II) ions and DTT 

 

3.5. The effect of the pH on Hg(II) sensing based on 

DTT 

The pH of the sensing solution is significant to 

the response and sensitivity of the chemical sensor 

based on organic probes. The complexation between 

metal ions and free ligand is always accompanied by 

hydrogen proton transfer that can cause alteration in 

the fluorescence of the chemical probe. The pH effect 

of the surrounded solution in the pH range of 2-13 

was studied on the sensing of Hg(II) based on DTT 

using 20 mM universal buffer solutions. The Hg(II) 

ion concentration was 1 μM, and DTT was 1 μM. As 

shown in (Fig. 6) the fluorescence intensity of DTT 

has no significant change in the range between 7-8. 

The decrease in intensities at pH>8 is due to the 

precipitation of Hg(II) as a hydroxide. At low pH 

values, the sensor's response changes are related to 

the proton binding by imine nitrogen, preventing 

complex formation to some extent. As a result, the 

high affinity and selectivity of the Hg(II )sensing 

system was adjusted to pH 7.5.  

 

 

Figure 6. The pH effect on the Hg(II) sensing based on DTT   

 

3.6. The Competitive Metal Ions Study 

The fluorescence intensity of the DTT was 

recorded in the presence of other significant metal 

ions under the same conditions to determine the 

selectivity of the DTT probe towards Hg(II). 

Different metal ions were used in this study, such as 

Fe(II), Cr(III), Cd(II), Zn(II), Sr(II), Na(I), Pb(II), 

Mn(II), Cu(II), K(I), Fe(III), Ag(I), Mg(II), Ba(II), 

Ni(II) with a concentration of 1 μM. Most of the 

studied metal ions have no significant effect on the 

fluorescence intensity of the DTT see Figure 7a. The 

study provides strong evidence of the high specificity 

and selectivity of the new sensor towards the Hg(II) 

ions.  
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Figure 7. The study of the response of the DTT towards different 

metal ions. 

 

The same study was carried out in the presence 

of 1µM of Hg(II)  and 1µM of different metal ions as 

an interference to investigate the response of the DTT 

probe towards Hg(II). As shown in (Figure 7b), no 

considerable change in the fluorescence intensity was 

observed in the presence of different metal ions 

compared to the fluorescence intensity in the absence 

of the interfering metal ions. The results provide 

excellent confirmation of the selectivity of the DTT 

sensor toward Hg(II) ions.  

The reversibility of the Hg(II) chemical sensor was 

studied using EDTA as a strong chelating agent. By 

adding 25 μL of 1 x 10-4 M EDTA for each 2.5 mL of 

Hg(II)-DTT complex solution, the enhancement of 

the fluorescence intensity caused by Hg(II)-DTT 

formation is omitted in the presence of EDTA due to 

the formation of an Hg(II)-EDTA complex in the 

solution and the liberated DTT free ligand. As shown 

in Figure 8, the intensity decreased in the presence of 

EDTA and increased again after adding new aliquots 

of Hg(II).  

 
Figure 8. The study of the reversibility of chemical probes in the 
presence of EDTA. 

 

3.7. Measuring the Quantum Yield  

For the determination of the quantum yield (QY) 

of the DTT free ligand and Hg(II)-DTT complex, 

quinine sulfate (QY of 55%) in 0.05M H2SO4 was used 

as a reference dye [55]. The integrated fluorescence 

intensities of quinine sulfate and the DTT in the 

absence and presence of 1 µM of Hg(II) were 

compared under 360 nm excitation. The free ligand 

DTT and the metal complex Hg(II)-DTT exhibited 

quantum yield of 0.15 and 0.39, respectively. 

 

3.8. Applications  

The performance of the DTT as an optical 

nanosensor for detecting Hg(II) was examined in real 

environmental samples, including tap water and 

mineral water. The recovery values for tap water's 

Hg(II) detection ranged from 98.6% to 99.0%, while 

those for mineral water ranged from 97.0% to 98.77%. 

This result proves the chemical probe DTT is highly 

competent in quantitatively measuring Hg(II) in 

environmental samples. 

 

Table 1. Detection of Hg(II) in tap and mineral water samples using 

DTT probe (n=3). 

Sample added 

Hg(II) 

(μM) 

ICP-

MS 

(μM) 

Found 

(μM) 

RSD 

(n=3) 

Recovery 

(%) 

Tap 

Water 

0 Non 0 0 - 

0.1 0.102 0.099 1.72 99.00 

0.5 0.503 0.493 1.89 98.60 

0.9 0.902 0.891 1.57 99.00 

Mineral 

Water 

0 Non 0 0 - 

0.1 0.101 0.097 1.56 97.00 

0.5 0.502 0.488 1.65 97.60 

0.9 0.903 0.889 1.12 98.77 

 

3.9. Comparison 

The DTT chemosensor designed for fluorescence 

detection of Hg(II) is quite impressive. Table 2 

presents the results of a comparison that we carried out 

between the current sensor and chemosensors for 

Hg(II) that have been described in the past. In 

comparison to other sensors, the chemosensor DTT 

showed a significantly better responsiveness. 

 

 

a 
a 

b 

a 
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Table 2. Comparative analysis of chemosensor DDT with 

previously reported sensors. 

Sensing  

Molecule 

LOD 

(mM) 

Sensing  

Type  

Medium Ref. 

N,N-bis(2-(pyridin-

2-

ylmethoxy)ethyl)anil

ine  

   

0.181  

Turn 

on  

CH3CN 

–water  (1:1, 

v/v) 

   [56] 

Indole derivative and 

2,4-

dihydroxybenzaldehy

de 

1.08 Turn-off HEPES 

buffer 

[57] 

Naphthalene diimide 

(1) 

3.0  Turn-on Acetone [58] 

Naphthalene diimide 

(2) 

   1.3  Turn-on Acetone–

water 

(1:1, v/v) 

[59] 

Azobenzene gelator 7.46  Turn-off CH3CN [60] 

Fluorescein-

phenylalaninol 

0.34  Turn-off Water [61] 

small-molecular 

dicarboxylic acid 

functionalized 

chemosensor 

0.061  Ratiometri

c 

DMF–

water  

(2:3, v/v) 

[62] 

DTT 0.021  Turn-on DMSO: 

H2O 

(1:9)-

HEBES 

Present work 

4. Conclusion 

In conclusion, a novel optical chemo-sensor was 

developed and developed with 5-((4-(dimethyl-

amino)benzylidene)amino)-1,3,4-thiadiazole-2-thiol 

DTT. The chemosensor exhibits optical properties, 

specifically the capacity to generate or emit light at 

wavelengths of 360 and 470 nm, correspondingly. A 

20 mM HEPPS buffer was used to quickly detect 

Hg(II) ions within a dynamic concentration range of 

70 nM to 1 M at a pH of 7.5. The chemosensor 

demonstrates a significant capacity to detect Hg(II) 

ions. The chemosensor's results indicate that the 

Sulphur atom inside the thiazole unit is involved in 

the interaction with Hg(II) ions. The observed 

binding mechanism in this interaction is in 

accordance with the CHEF mechanism. Hence, DTT 

molecules can form complexes with Hg(II) ions 

rapidly. The detection approach utilizing the CHEF 

mechanism demonstrated fluorescence amplification. 

The sensor detection limit was determined to be 21 

nM. The stability constant of the Hg(II)-DTT 

complex was determined to be 2.26 X 105 M-1. The 

sensor emissions are rapidly suppressed by injecting 

an EDTA solution. A study was carried out to assess 

the specificity of the DTT chemosensor, which 

exhibited a remarkable affinity for Hg(II) ions. The 

optical sensor accurately recognized Hg(II) ions in 

genuine samples. 
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