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Fig. S1. 1H NMR (600 MHz, DMSO-d6) spectrum of BAN. 
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Fig. S2. Azo-hydrazone tautomerism of BAN.

Fig. S3. 13C NMR (151 MHz, DMSO-d6) spectrum of BAN.



Fig. S4. FTIR spectrum of BAN.

Fig. S5. Mass spectrometry of BAN.



Fig. S6. TGA thermogram of BAN.

Fig. S7: DSC analysis of BAN.



Fig. S8. Colour change and UV-VIS spectra of chemosensor BAN in the absence and 

presence of Hg2+ ions at different values.



Fig. S9. Computed absorption spectra of BAN and deprotonated BAN (a Gaussian 
broadening of 0.25 eV HWHM is applied). 

Fig. S10. FT-IR Spectra of BAN and BAN - Hg2+ complex.



Fig. S11. (a) UV–Vis spectra of BAN (1×10-5 M) after the addition of 13 metal ions (5×10-5 M), (b) 

Fluorescence emission spectra of BAN (1×10-5 M) after the addition 13 metal ions (5×10-5 M). (c) 

The fluorescence emission of BAN (1 ×10-5 M) when interacted with 13 different 

metal ions (5 ×10-5 M) in the absence and the presence of 5 ×10-6 M Hg2+ ions. The 

excitation wavelength was set at λex= 252 nm and the fluorescence emission recorded at 

425 nm



Fig. S12. Fluorescence emission spectra of BAN (1×10-7 M) before and after interaction with 

blank and spiked tap water (Hg2+ concentration = 5×10-8 M) at pH 8. The excitation 

wavelength was set at λex= 252 nm. 

Fig. S13. The UV-Vis spectra of a) BAN dye (5×10-6 M in ACN: H2O, 1:1 v/v), b) BAN-Hg2+ 

complex and c) The BAN-Hg2+ complex after the addition of cysteine. 



Fig. S14. (a) The UV-Vis spectra of BAN-Hg2+ complex (5×10-6 M in ACN: H2O, 1:1 v/v) after 

addition of cysteine during 100 s, (b) Plotted absorbance at 540 nm against time (s).

Determination of Quantum yield

The luminescence quantum yield was measured using anthracene (ɸf = 0.27 in ethanol) as a 

reference dye. Both the BAN compound and the reference were excited at the same 

wavelength (λex=252 nm), maintaining nearly equal absorbance (∼0.1), and the emission 

spectra were obtained at 425 nm. The quantum yield is calculated according to the following 

equation:

[ ][ ][ ]∅𝑆= ∅𝑅

𝐴𝑆
𝐴𝑅

𝐴𝑏𝑠𝑅
𝐴𝑏𝑠𝑆

𝑛2𝑆

𝑛2𝑅

where A is the integrated intensity of the luminescence, Abs is absorbance at the excitation 

wavelength, n is the refractive index of the solvent and ɸ is fluorescence quantum yield. 



Table S1. Comparison of optical probes for Hg2+ ions.

Chemosensor Detection 
mode

LOD LOQ Comments Ref

S
NN

S
O

SO

Fluorescence 55nM NA Requires complex 
synthesis procedures. 
LOD is above the 
maximum allowable 
level of Hg2+ in drinking 
water.

1

N
O

N
HN

NO2

S
N Fluorescence 50 nM NA LOD is above the 

maximum allowable 
level of Hg2+ in drinking 
water. 

2

O

O

N

O

N
H

NH

S

O

O

N

N

UV–vis 188 nM NA LOD is above the 
maximum allowable 
level of Hg2+ in drinking 
water.

3

N
N

O

N O

O

N

N

O

Fluorescence 27nM NA Suffers from interferes 
by Fe3+ ions. LOD is 
above the maximum 
allowable level of Hg2+ 
in drinking water. 

4

NHN

O

O

O

O
S

S

Fluorescence 11 nM NA The LOD satisfies the 
maximum allowable 
level of Hg2+ in drinking 
water. 
The screening time for 
Hg2+ ions is 30 min.

5

N

O
O

O O

N

O

O

OH

HO

S

S

2O

O Fluorescence 1.2 nM NA The LOD is below the 
maximum allowable 
level of Hg2+ in drinking 
water. 
The screening time for 
Hg2+ ions is 30 min.

6



S

S

R

R

Fluorescence 1.8 nM NA The LOD is below the 
maximum allowable 
level of Hg2+ in drinking 
water. 
The screening time for 
Hg2+ ions is 30 min.

7

Table S1. Continued.

Chemosensor Detection 
mode

LOD LOQ Comments Ref

S

N N

HO

NO2 UV–vis 150 nM 510 nM The LOD is above 
the maximum 
allowable level of 
Hg2+ in drinking 
water. 

8

ON O

2HN

S

S

Fluorescence 27 nM NA The LOD is above 
the maximum 
allowable level of 
Hg2+ in drinking 
water. 

9

Fluorescence 9.45 nM 50 nM

OH

HO

N
N

N

S OCH3

BAN

UV–vis 470 nM 2500 nM

Spontaneous 
detection. Can be 
used as a paper 
based sensor.  The 
LOD satisfies the 
maximum allowable 
level of Hg2+ in 
drinking water. 
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