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Concentration dependent UV-visible spectra of the (a) Naphydrazide and  (b)
Binaphydrazide in DMF showing a decrease in absorptions upon dilution.

UV-visible titration of Naphydrazide (3.32 puM, in DMF) showing increase in the
absorbance at 335nm upon addition of Fe?" ions (each time addition of 10 pL solution
of 1 mM ferrous acetate in water).

(a) UV-visible titration of solution of 2,6-H,pdc ( 3.32 uM, 3 mL in DMF) showing
increase in absorbance at 270 nm upon addition of 10-80 uL Fe?* ions (1 mM in water)
and then addition of 10-80 pL of solution of Cd** ions (1mM in water); (b) Same
experiment by reversing the addition of the ions.

Figure S4: UV-visible titration of 2,6-H,pdc (3.32 uM in DMF) solution with each
time addition of 10 uL solution of 1 mM (a) Fe?* (b) Fe*' ions. (c) is the plot of
concentration vs absorbance at 270 nm for Fe?" and at 315 nm for Fe?* of the figures
(a) and (b).

UV-visible titrations of a solution of Naphydrazide together with 2,6-H,pdc (both, 10
puL from 3.32 uM stock solution in DMF added to 2mL DMF ) upon addition of (a)
Fe?* (b) Fe** ions (10 pL in each aliquot from 1 mM stock solution in water in each
case) (c) Concentration dependent absorption at 270 nm from (a) and 315 nm from (b).

(a) UV-visible titration of solution of 2,6-H,pdc (3.32 uM, mL, in DMF) upon
addition of 10-80 pL of solution of Cd*" ions (ImM in water) insignificant changes
were observed, followed by addition of 10-80 uL Fe’" ions (ImM in water) caused
initial increase at nm 270 nm, 315 nm and 450 nm and then the peak at 450 shifting to
480 nm;; (b) Same experiment by reversing the addition of the ions showing increase
in absorption at 315 nm and at 380 nm with Fe3" concentration, whereas upon
addition of Cd?" ions the intensity of the peak at 480 nm disappeared.

UV-visible titrations of (a) Naphydrizide, (b) 2,6-H,pdc, (c) mixture of Naphydrazide
and 2,6-H,pdc, with each addition of 10 pL solution of Cd*" ions (In each case the

3.32 uM of the respective compound in DMF solution; 1 mM Cd?* ions in water).
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UV-visible titration of (a) Naphydrazide (3 mL) and 2,6-H;pdc (0.8 mL) (taken
together from respective 3.32 uM stock solution in DMF) with each aliquot addition of
Zn?* ions followed by addition of (a) Fe*" ions and (b) Fe** ions (c) Plots of increase
in the absorbance at 270 nm of a solution of the above solutions. (d) UV-visible
titration of Naphydrazide (3 mL) and 2,6-H,pdc (0.8 mL) (taken together from
respective 3.32 puM stock solution in DMF) with different aliquots of solution of Cd?*
ions followed by (d) Fe3'ions and (e) Fe?" ions; (e) The plots of absorbances at 270
nm against concentration of ions from the figures (d) and (e).

Fluorescence excitation (i) and emission spectra (ii) of (a) Naphydrazide (A, = 335 nm, A ., =
396 nm) (b) Binaphydrazide (A= 378 nm, A, = 558 nm) in DMF (3mL of 2mM solution
of receptor in each case).

Fluorescence emission titration by adding100 puL, 20 mM Cd?** solution followed by
addition of aliquots of 100 puL, 20 mM Cd?" solution to (i) Naphydrazide (2mM, 2500
uL DMF) and 2,6-H,pdc (20 mM, 400 uL. DMF) solution, (ii) Naphydrazide (2mM,
2500 uL DMF) and 2,6-H;pdc (10 mM, 400 pL. DMF) solution Aem = 383 nm)

Fluorescence spectroscopic titration a solution of Naphydrazide (2.5 ml, 2mM) and 2,6-
H,pde (20 mM, 400 pL) (Aex = 335 nm, A, = 383 nm) upon each time addition of solution of
Cd?" ions (50 pL of 20mM in water) and (b) changes with time after the addition of 400 uL of
20 mM Cd?* ion solution .

Fluorescence turn-on observed in DMF solution of Naphydrazide (2 mM, 2.5 mL) together
with 2,6-H,pdc (20 mM, 400 pL) after addition of solution of Cd*" ions in the presence of (a)
NH,", (b) Na*, (¢) K", (d) Li*, (e) Cs*, (f) Mg?*, (g) AI**, (h) Ag", (i) Fe**, (j) Sn?* ions ( in
each case 400 uL of 20 mM Cd?* with400 puL of 20 mM another ion).

Comparative fluorescence turn-on observed in DMF solution of Naphydrazide (2.5 mL, 2
mM) alone and in the presence of 2,6-H,pdc (20 mM, 400 uL), Fe*" and Cd?* ions (metal
ions, 20 mM solution water).

Plot of fluorescence intensity with increasing concentrations at 400 nm of a solution of
Naphydrazide (2.5 mL, 2 mM) and 2,6-H,pdc ( 20 mM, 400uL) upon addition of Cd?" ions.
Fluorescence emission titration by adding 400 pL. 20 mM Fe?* followed by addition of
100 uL, 20 mM Cd?" solution in each aliquot to (a) Naphydrazide (2mM, 2500 uL
DMF) and 2,6-H,pdc (10 mM, 400 uL DMF) and (b) Naphydrazide (2mM, 2500 uL
DMF) and 2,6-H;pdc (20 mM, 400 uL DMF)

Fluorescence decay profile of a bi-component solution of Naphydrizide and 2,6-H;pdc

with Cd?*" ions (violet line) and with Cd** and Fe>" (blue line).
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pdc),]-H,O (ii) [(H,Binaphydrazide)[Fe(2,6-pdc),],-4.5H,0.

Optical microscopic images of the complex (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,O and
(b) [(H,Binaphydrazide)[Fe(2,6-pdc),],-4.5H,0.

FTIR spectra powder samples of complex (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,O and
(b) [(H, Binaphydrazide)[Fe(,6-pdc),],-4.5H,0.

Thermogram of the complex (a) [(HNaphydrazide)[Fe(2,6-pdc),]'-H,O, and (b)
[(H,Binaphydrazide)[Fe(2,6-pdc),],-4.5H,0O  in argon environment with heating rate 10
°C/min.

UV-visible spectra of the (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,O and (b)
[(H,Binaphydrizide)[Fe(2,6-pdc),],-4.5H,O (solution in different concentrations in
DMF).

Cyclic-voltamogram of the (a) Naphydrazide and (b) Binaphydrazide (solution in DMF
with scan rate of 50 mVs!)

Cyclic-voltamogram of the compounds (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,O and (b)
[(H,Binaphydrizide)[Fe(2,6-pdc),],-4.5H,0 in DMF (scan rate of 50 mVs™).
Cyclic-voltamometric titrations of solution of (a) Naphydrazide in DMF (1 mM) with
each addition of 100 uL solution of Fe?* ions (I mM In water) (b) Naphydrazide (31
mM in DMF) solution with each time addition of 100 uL solution of Cd*" ions (1 mM
in water.

Cyclic-voltametric titration of Naphydrazide and 2,6-H,pdc (1mM, 10 mL of each) in
DMF to which solution of Fe** ions was added (100 pL solution in different aliquots
from a 1 mM solution of the corresponding stock solution of the metal ion).

Plots of the changes in the intensity of absorptions of solutions of (a) Naphydrazide
and 2,6-H,pdc concentration (b) 2,6-H,pdc and (¢) Naphhydrazide upon addition of
Fe’* (Used for determining limit of detections).

The E, E,.and E,,, values observed in cyclic-voltamogram

Metal-ligand bond-angles and bond distances in the two complexes.

Selected examples of receptors used in the detection of Fe?* and Fe3" ions and
detection limits.

Selected examples of receptors used in detection of Cd*" ions and detection limits.

Evaluation of standard deviation in the detection of cadmium ions by observing
fluorescence intensity at 400 nm of a solution of Naphydrazide (2 mM, 2.5 mL) together
with 2,6-H,pdc (20 mM, 400 pL) after incremental addition of 20 mM Cd?* from two
independent experiments.
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Figure S1: Concentration dependent UV-visible spectra of the (a) Naphydrazide and (b) Binaphydrazide in DMF

showing a decrease in absorptions upon dilution.
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Figure S2: UV-visible titration of Naphydrazide (3.32 pM, in DMF) showing increase in the absorbance at

335 nm upon addition of Fe?* ions (each time addition of 10 uL solution of 1 mM ferrous acetate in water).
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Figure S3: (a) UV-visible titration of solution of 2,6-H,pdc (3.32 uM, 3 mL in DMF) showing increase in
absorbance at 270 nm upon addition of 10-80 puL Fe?" ions (1mM in water) and then addition of 10-80 uL of

solution of Cd?* ions (1 mM in water); (b) Same experiment by reversing the addition of the ions.



1.0
[— i,E--I%IzIpd'c '
— 2,6-Hzpdc 0.8 —10 pL Fe*
038 —— 10 L Fe®* 5 20 yL Fe**
= 20 pL Fe® a —— 30 pL Fe®*
_’U_\fr_ — 30 pL Fe™* 30,5 40 L Fe™
oD 40 pL Fe®* e ——— 50 pL Fe™
e e 50 pL Fa?* E —— 60 pL Fe®
8 —— 60 pL Fe® S04 —— 70 pL Fe*
s —— 70 pL Fe* b dbed e 80 pL Fe®*
a8 ~——— B0 pL Fe™ =4 ' _—
<<
0.2 0.2
u.ﬂ -.'..'_- - : utu —
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)
(a) (b)
= Fe2+ ¥ = 1.66506x + 0.06088
0.51 RZ=0.99
® Fe3* y = 0.0164319 x + 0.05923
0.4 R2 = 0.98
=
s
3 0.34
c
1]
2
o -
2 0.2 .
<
0.1+
0-0 L] L) L) L] L LJ
0 5 10 15 20 25 30
Concentration (uM)

(c)
Figure S4: UV-visible titration of 2,6-H,pdc (3.32 uM in DMF) solution with each time addition of 10 uL

solution of 1 mM (a) Fe?* (b) Fe3* ions. (¢) is the plot of concentration vs absorbance at 270 nm for Fe**

and at 315 nm for Fe3* of the figures (a) and (b).
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Figure S5: UV-visible titrations of a solution of Naphydrazide together with 2,6-H,pdc (both 10 pL from
3.32 uM stock solution in DMF added to 2mL DMF ) upon addition of (a) Fe?* (b) Fe3* ions (10 pL in each
aliquot from 1 mM stock solution in water in each case) (c) Concentration dependent absorption at 270 nm

from (a) and 315 nm from (b).
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Figure S6: (a) UV-visible titration of solution of 2,6-H,pdc (3.32 uM, mL, in DMF) upon addition of 10-

80 uL of solution of Cd*" ions (ImM in water) insignificant changes were observed, followed by addition

of 10-80 puL Fe** ions (1mM in water) caused initial increase at 270 nm, 315 nm and 450 nm and then the

peak at 450 shifting to 480 nm;; (b) Same experiment by reversing the addition of the ions showing increase

in absorption at 315 nm and at 360 nm with Fe3* concentration, whereas upon addition of Cd?* ions the

intensity of the peak at 360 nm disappeared.
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Figure S7: UV-visible titrations of (a) Naphydrazide, (b) 2,6-H,pdc, (c) mixture of Naphydrazide and 2,6-
Hypdc, with each addition of 10 pL solution of Cd*" ions (In each case the 3.32 uM of the respective

compound in DMF solution; 1 mM Cd?* ions in water).
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Figure S8: UV-visible titration of (a) Naphydrazide (3 mL) and 2,6-H,pdc (0.8 mL) (taken together from
respective 3.32 puM stock solution in DMF) with each aliquot addition of Zn?" ions followed by addition of
(a) Fe** ions and (b) Fe?* ions (c) Plots of increase in the absorbance at 270 nm of a solution of the above
solutions. (d) UV-visible titration of Naphydrazide (3 mL) and 2,6-H,pdc (0.8 mL) (taken together from
respective 3.32 uM stock solution in DMF) with different aliquots of solution of Cd** ions followed by (d)
Fe3* ions and (e) Fe?" ions; (e) The plots of absorbances at 270 nm against concentration of ions from the

figures (d) and (e).
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Figure S9: Fluorescence excitation (i) and emission spectra (ii) of (a) Naphydrazide (A, = 335 nm, A ., = 396 nm) (b)

Binaphydrazide (A= 378 nm, A.,, = 558 nm) in DMF (3mL of 2mM solution of receptor in each case).
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DMF) solution Aem = 383 nm)
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Figure S12: Fluorescence turn-on observed in DMF solution of Naphydrazide (2 mM, 2.5 mL) together with 2,6-
Hypde (20 mM, 400 pL) after addition of solution of Cd?* ions in the presence of (a) NH,*, (b) Na*, (¢) K", (d) Li*,
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Figure S15: Fluorescence emission titration by adding 400 uL. 20 mM Fe?* followed by addition of 100 uL,
20 mM Cd?* solution in each aliquot to (a) Naphydrazide (2 mM, 2500 uL. DMF) and 2,6-H,pdc (10 mM,
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Figure S18: Optical microscopic images of the complex (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,0O and (b) [(H;

Binaphydrazide)[Fe(2,6-pdc),],4.5H,0.
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Figure S19: FTIR spectra powder samples of complex (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,O and (b) [(H;

Binaphydrazide)[Fe(2,6-pdc),],4.5H,0.
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Figure S20: Thermogram of the complex (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,0, and (b) [(H;
Binaphydrazide)[Fe(2,6-pdc),], -4.5H,O in argon environment with heating rate 10 °C/min.
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Figure S21: UV-visible spectra of the (a) [(HNaphydrazide)[Fe(2,6-pdc),]-H,O and (b) [(H,Binaphydrazide)
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Table S1: The E, E,,and E;, values observed in cyclic-voltamogram

Compound/complex E,./V E,/V E\»/V
Naphydrazide -0.713 and -1.364 -0.902 and -1.279 -0.807 and -1.321
Binaphydrazide -0.753 and -1.189 -0.876 and -1.304 -0.815 and -1.247
[(HNaphydrazide)[Fe(2,6-pdc),]-H,O -0.455,-0.715 -0.380, -0.679 and -1.02 -0.418 and -0.697
[(H,Binaphydrazide)[Fe(2,6-pdc),],'4.5H,0 -0.319,-0.714 and -1.688 -0.414, -0.818 and-1.800 -0.367, -0.766 and -1.744

Table S2: Metal-ligand bond-angles and bond-distances in the two complexes

[(HNaphydrazide)[Fe(2,6-pdc),]-H,O

Bond-length (A) Bond angle (°)
Fel-O10 1.998(19) O10-Fel-09 150.68(6)
Fel-09 2.015(2) 0O10-Fel-06 94.68(8)
Fel-O6 2.025(2) 09-Fel-06 94.36(8)
Fel-O5 2.037(2) 0O10-Fel-05 94.14(7)
Fel-N4  2.064(2) 09-Fel-05 91.36(8)
Fel-N5 2.071(2) 06-Fel-0O5 150.87(7)
O10-Fel-N4 116.14(8)
09-Fel-N4 93.12(8)
06-Fel-N4 75.76(8)
O5-Fel-N4 75.43(7)
0O10-Fel-N5 75.35(9)
09-Fel-N5 75.33(8)
06-Fel-N5 108.09(7)
O5-Fel-N5 100.99(7)
N4-Fel-N5 167.94(6)

(Hyginaphydrazide)[Fe(2,6-pdc),

Bond-length (A) Bond-angle (°)
Fel-O10  1.987(2) 010-Fel-09 151.86(8)
Fel-09 2.005(18) 010-Fe-104 94.17(9)
Fel-O4 2.012(18) 09-Fe-104 93.01(8)
Fel-O7 2.047(18) 0O10-Fe-107 93.36(8)
Fel-N5  2.049(2) 09-Fel-O7 93.08(8)
Fel-N4 2.051(2) 04-Fel-07 151.70(8)
O10-Fel-N5 76.32(9)
09-Fel-N5 75.97(8)
O4-Fel-N5 114.9(8)
O7-Fel-N5 93.38(8)
O10-Fel-N4 100.48(8)
09-Fel-N4 107.65(8)
O4-Fel-N4 76.52(7)
O7-Fel-N4 75.29(7)
N5-Fel-N4 168.14(8)
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Table S3: Selected examples of receptors used in the detection of Fe?* and Fe3* ions and detection limits.

Technique Receptor Comment Detection Reference
limit
Colorimetric Curcumin paper Fe3* - 1S
Silver nano-particle 25 uM 2S
N-20-Hydroxyl-10-naphthyl Fe3* 1.3 nM 3S
methylene-3-hydroxyl-2-amino
pyridine (NNAP)
6-Thiophen-2-yl-5,6- Fe?* and 3.7 nmol L™! 4S
dihydrobenzo[4,5]imidazo-[1,2-c] Fe3* and 1.3 nmol
quinazoline L!
Superparamagnetic iron oxide Fe?" and -- 5S
nanoparticles, 1,10-phenanthroline Fe3*
Complexometric 1,10- Fe?* - 6S
phenanthroline
Fenton process Fe?* - 7S
1,10-phenanthroline Fe?* /Fe’* range of 1-10  8S
ug ferrous iron
Ferrozine, 2,2'-bipyridine Fe?* - 9s
2,2"-Bipyridyl and with 2,2',2'- Fe?* - 10S
terpyridyl.
4,7-Diphenyl-1,10-phenanthroline Fe?* - 118
1,10-Phenanthroline Fe?* - 128
hydroxyl radicals Fe?* - 13S
Ag+ and 1,10-phenanthroline Fe?* - 14S
Fluorescence 1,1-Bis(2-(((E)-(2- Fe3* 3.10 uM 15S
hydroxynaphthalene-1-
yl)methylene)amino)ethyl)-3-(4-
nitrophenyl)thiourea
Silver Nanoparticles/ biosurfactants ~ Fe?" and 1 uMand 5 16S
Fe3+ HM
quinoline derivative appended with ~ Selective 108 M 17S
rhodamine-6G over Fe2+
Carbon dots derived from cranberry ~ Fe3* 9.55 uM 18S
beans
Cd-MOF of benzo-(1,2;3,4;5,6)-tris ~ Fe?* 1.03 uM 19S
(thiophene-2’-carboxylic acid
Tetramethylpropylenediamine with ~ Fe?"/Fe3* 208
phenylaceylene base conjugated
oligomer-PPETE
SnS,QDs Fe3* 0.84 uM 218
3-Amino-5-(thiazol-2-yl)-[1,1'- Fe3* 0.18 uM 228
biaryl]-2,4-dicarbonitriles
Bi,S;-TiO, nanoparticles Fe3* 0.1173 uM 23S
RhB-CdTe@SiO, QDs Fe3* 20.5 nM, 248
ATP C- nano dots 0.33uM 258
Zinc MOF of 2,5-bis(3",5'- Fe3* 0.54ppm 26S
dicarboxylphenyl)-benzoic acid
B, N, S-co-doped carbon dots of Fe3* 0.3-546 uM 27S
2,5-diaminobenzenesulfonic acid
and 4-aminophenylboronic acid
hydrochloride
La(IIT) MOF of 2,4,6-tri-p- Fe3* 16.6 uM 28S
carboxyphenyl pyridine
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(Z2)-2-(1-(3-Oxo0-3H- Fe3* 0.76 mM 298
benzo[f]chromen-2-
yl)ethylidene)hydrazine-1-

carbothioamid
Pyrene derivative Fe3* - 308
3',5,5'-Tetramethylbenzidine (TMB)  Fe3* 0.17 uM 31S
dots (Near-infrared)
N-doped C-dots Fe3* 221 nM 328
Rhodamine-B armed fluorescent 0.16 pm 338
chemosensor
N, N'-disubstituted imidazolium Fe3* 2.81x10°M  34S
salts
Amino acid-modified graphene Fe3* 50nM 358
quantum dots
Biosurfactant capped silver Fe?* /Fe?* Distinguishes ~ 36S
nanoparticles at uM level
Copper nanocluster Fe3* 10 nM 37S
GQDs (Graphene quantum dots) Fe3* - 38S
GQDs with aspartic acid/ NH;HCO;  Fe?* 260nM 398
GQDs with itric acid hydrazine Fe3* 90nM 408
GQDs with citric acid Fe3* 1000 nM 418
S-Doped GQDs Fe3* 4.2nM 428
Glyycine modified GQDs Fe3* 100nM 43S
Rhodamine B modified GQDs, Fe3* 20nM 448
Polystyrenic anion-exchange resin Fe3* 650 nM 458
with GQDs
MOF-derived ¢ (ZIF-8C) GQDs Fe3* 80nM 46S
Ordered C-SIOZ Fe3* 300nM 47S
Nitrogen-GQDs Fe3* 0.22 uM, 48S
Hydrazone modified GQDs Fe3* 2.5 uM 49S
Amino-functionalized GQDs Fe3* 5.36 uM 50S
GQDs with Miscanthus biorefinery Fe** 1.41 nM 518
waste
GQDs Fe3* 7220 nM 528
Rhodamine B  hydrazide and Fe’* 0.16 uM 538
naphthyl chromon turn on
Rhodamine-bistriazole Fe3* 0.15 M 54S
Functionalized Graphene Quantum Fe3* 53 uM 558
Dots
Voltametric N-doped graphene quantum dots Fe3* 0.87 uM 56S
Colorimetric Naphydrazide Fe3* 0.46 uM This work
2,6-H,pdc Fe3* 1.28 uM This work
Naphydrazide and 2,6-H,pdc Fe3* 0.09 uM This work

Table S4: Selected examples of receptors used in detection of Cd** ions and detection limits.

Mode of sensing  Receptor Detection limit ~ Reference Comment

Visual Bacterial whole-cell biosensor 0.034 pg/L 578 -

Visual Bacterial whole-cell Biosensor 26.7 nM 58S

Conductance Conducting bismuth encapsulated carbon Sensitivity 0.48  59S -
nano-sheet PA pg!

Conductance Conducting polythiophene - 60S -
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Semiconductin CdTe Q-dot
Squaramides

Thiophene-Appended Benzothiazole
Vitamin B¢ Cofactor-Conjugate
Diimidazolylbenzene

Cyclodextrin tetraphenylethene (TPE) and CD
via click chemistry.
N-(3-methoxy-2-hydroxybenzylidene)-3-
hydroxy-2-naphthahydrazone

Conjugated chain functionalized with amide
of substituted amidoglycol

Rhodamine B + diethylenetetramine
4-isobutoxy-6-(dimethylamino)-8-
methoxyquinaldine

Gold nano particles
(S,S)-N,N,N',N'-tetrakis(6-methoxy-2-
quinolylmethyl)-1,2-diphenylethylenediamine
N,N,N',N'-tetrakis(2-
Quinolylmethyl)ethylenediamine
Di-2-Picolylamine-Substituted Quinoline-
Based Tolans

Perylene bisimide derivative with lactose and
dipyridylamine
4,4-Difluoro-4-bora-3a,4a-diaza-s-indacene
(BODIPY derivative)
Quinoline—benzothiazole system

Silver nanoparticles from Allium sativum
7-Amino-4-methylcoumarin
2,2'-(Ethane-1,2-diylbis(oxy))bis(N,N-
bis(pyridine-2-ylmethyl)aniline
4,5-Quinolimide-based

2-6 Pyirdyl substituted Quinoline based
Quinoline based receptor with cystine

Carbazolone as fluorophore and N,N-bis(2-
pyridylmethyl)ethylenediamine (BPEA) as
chelator

Polyethylenimine-salicylaldehyde /Sulphide

Anodic stripping voltammetry

Carbon Dots

Peptide-modified gold nanoparticles

Silver NPs

L-Carnitine capped CdSe/ZnS quantum dots
Chitosan dithiocarbamate functionalized gold
nanoparticles

Zn-Ag-In-S quantum dots
Porphyrin-appended terpyridine
1-Amino-2-naphthol-4-sulfonic acid
functionalized silver nanoparticles

AuNPs with 4-amino-3-hydrazino-5-
mercapto-1,2,4-triazole

Fluorescein isothiocyanate QD

Guanidine thiocyanate AuNPs
Green-synthesized gold nanoparticles

59.0 x 108 M
0.01 uM
127 x 107 M
3.1 M

1000 pg/L
9.6 pM

5.35pM

19 nM

158 nM
52x107M
1.80 x 107 M

27%x107"M

0.277 uM
1.01 x 108 M)
3.77 x 104 M

11nM
2.165x 107 M

Cd quench, Zn
not

10 nM

1 ng/L
0.30 uM
0.05 uM
4.95 M
0.15 uM
63 nM

1.56 uyM

12x10 °M
87 nM

30nM

12 nM
10 nM

1.13%x10 ' M
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69S
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Fluorescence L-Cysteine functionalized gold-silver 44 nM 100S
nanoparticles

Fluorescence Thioglycerolfunctionalized CdSe quantum 0.32 uM 101S
dots

Colorimetric Gold nanoparticle with 5-sulfosalicylic acid 3.0nM 102S

Fluorescence AgInZnS-QDs 37.8nM 103S

Colorimetric AuNPs with ssDNA 4.6 nM 104S

Fluorescence AuNPs with di-(1H-pyrrol-2-yl) 16.6 nM 105S
methanethione

Fluorescence AuNPs Cysteamine and DL-glyceraldehyde 21 oM 106S

Fluorescence NB-CQDs 2-amino-3-hydroxypyridine, 0.45 uM 107S
sodium borohydride and L-cysteine

Fluorescence Dialkyne and indole azide 2.69 uyM 108S

Fluorescence AuNPs 2,6-dimercaptopurine 3.66 uM 109S

Fluorescence AgNPs Chalcon carboxylic acid 0.13 uM 110S

FRET Spirolactam, xanthene and coumarin 1.01 x 103 M 111S
conjugate

Fluorescence {(H,pip)[Mn(pydc- 1.25 uM 1128 Zn**
2,5),(H,0)]-2H,0} {H,pip=piperazinediium, interfere
pydc-2,5=pyridine-2,5-dicarboxylate}

Fluorescence Naphydrazide and 2,6-H,pdc 18.31 HM This work
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Table S5: Standard deviations in the detection of cadmium ions by fluorescence at 400 nm of a solution of
Naphydrazide (2 mM, 2.5 mL) together with 2,6-H,pdc (20 mM, 400 pL) after incremental addition of 20

mM Cd?" in two independent experiments

(a)
Volume of Cd? Reading of Fluorescence Emission Intensity after three minutes Mean Standard
added (uL) (count per sec) Deviation (o)
0 5423.213 5152.456 5590.167 5388.612 220.897
50 43631.000 44851.740 44291.810 44258.180 | 611.063
100 95905.350 95518.450 93187.510 95537.103 | 359.283
150 133052.100 133687.500 133988.700 133576.100 | 478.134
200 186589.600 187349.400 187507.300 187148.800 | 490.615
250 258397.100 257512.500 258264.800 258058.100 | 477.14
300 341005.200 341802.900 341110.400 341306.200 | 433.384
(b)
Volume of Cd? Reading of Fluorescence Emission Intensity after three minutes Mean Standard
added (uL) (count per sec) Deviation (o)
0 5574.425 5080.312 5270.3250 5308.367 249.238
50 48351.480 48890.650 47905.540 48382.560 493.28
100 93870.210 93252.710 94087.670 93736.860 433.157
150 120568.205 120930.480 121510.820 121003.168 | 475.492
200 186041.709 185256.910 185340.540 185546.400 | 430.995
250 265139.693 265354.512 264473.109 264989.105 | 459.592
300 353364.795 354162.629 353290.106 353726.367 | 483.634
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