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Table S1: A comparative study of few optical sensors recently developed for detection of Cr(VI).

Sensing Quenching
Material Used Detection Limit Mechanism Constant Reference
M
Conjugated Polyelectrolyte 0.85x 10°M Static 6 .
(PPMI) (0.250 ppb) Quenching 3210 This work
MA-1@CNT-NB 76.9 x 10°M IFE 1.0 x 10° !
. . Absorbance 5
MOF based 1 ppb in 5 to 10 min @395 nm -
0.029 mg/L in 30 s
Cotton Fabric & Colorimetric - 3
0.0013 mg/L in 5 min
MWCNs nanozymes 40 x 10°M Colorimetric - 4
Cal-CS/PEG/Ag nanohybrids 79 x 10°M Colorimetric - 3
MOF 0.09 x 10-°M IFE 2.00 x 10* 6
nanoparticles 0.03 x 10°M Colorimetric - 7
MOF 033 x 10°M RET 1.32 x 10* 8
-9
Polyfluorene P(Fmoc-Arg-OH) and 0’016;150 M ) ) 9
P(Fmoc-GluOH) 333 % 106 M
acridine-diphenylacetyl moiety 0.160 x 10°°M Complexation ) "
(NDA) (“ICT OFF”)
-9
MOF 18 10°M IFE - 1
MOF 20 x 10°M Electron - 12
transfer
Nanocomposite 66 x 10°M PET 2.99 x 10° 13
Carbon dots—wrapped Boehmite 58 % 10°M PET 175 x 105 1
nanoparticles
R 6
CB[6]-based supramolecular 39%x10°M FRET 6% 10° 15
assembly
6
gold nanoclusters 0-12>10°M - 13.28 ppm™! 16
Absorbance of
MOF 0.41 x 10°M excitation light 1.38 x 104 17
(pIFE)
Oxidative
-6
Non-conjugated polymer (GCPF) 0.22 > 10°M damage to - 18
(GCPF)
nanocomposite I'ppb Electron - 19
transfer
MOF ) - 9.19 x 10° 20
MOF 3.53x10°M Electronic 207 x 10° 2

interactions




Table S2: Fluorescence lifetime decay of each component and their fractions of PPMI in presence of

different amounts of Cr(VI).

Sample T % T % T3 % %> T

(ns) (ns) (ns) (ns)

PPMI 1.208 52.58 4.025 47.41 - - 0.944 2.54

PPMI + Cr(VI) 0.570 24.08 1.914 37.94 5.093 37.97 1.016 2.79
(3.33 uM)

PPMI + Cr(VI) 0.560 6.93 1.791 40.24 5.158 52.81 1.073 3.48
(6.66 uM)

PPMI + Cr(VI) 0.272 16.42 1.582 37.66 5.186 4591 1.017 3.02
(10.0 uM)
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Fig. S1 '"H NMR spectra of M1.
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Fig. S2 3C NMR spectra of M1.
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Fig. S3 '"H NMR spectra of PPBr.
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Fig. S4 '"H NMR spectra of PPMI.
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Fig. S5 FTIR spectra of M1, PPBr and PPML.
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Fig. S6. Zeta potential of PPMI.
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Fig. S7. TGA of PPBr (~2.1 mg, 10°C/min, 0-600 °C).
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Fig. S8. TGA of PPMI (~3.9 mg, 10°C/min, 0-600 °C).
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Fig. S9 Fluorescence intensity of PPMI vs Cr(VI) concentration.

LOD =3 x S.D./k
LOD =3 x1113.56/(3.91 x 10'?)
LOD =0.85nM
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Fig. S10 Emission spectra of PPMI after the addition of different amounts of Cr(VI) in
HEPES buffer (pH 7.2, 10 mM).
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Fig. S11 Emission spectra of PPMI after the addition of different amounts of Cr(VI) in PBS
buffer (pH 7.2).
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Fig. S12 Emission spectra of PPMI (black), PPMI in presence of Cu(Il) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S13 Emission spectra of PPMI (black), PPMI in presence of Mn(Il) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S14 Emission spectra of PPMI (black), PPMI in presence of Hg(Il) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S15 Emission spectra of PPMI (black), PPMI in presence of La(Ill) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S16 Emission spectra of PPMI (black), PPMI in presence of Pb(Il) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).

195 —PPMI
—— PPMI+Cr(III)
v —— PPMI+Cr(II1)+Cr(VI)

(— 8-
—

X
e

-

< 61
'

>

-
- p—

=

o 41

—

=
[l
]
Ay 24

0- =

350 400 450 500 550 600
Wavelength (nm)

Fig. S17 Emission spectra of PPMI (black), PPMI in presence of Cr(IIl) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S18 Emission spectra of PPMI (black), PPMI in presence of Fe(Ill) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S19 Emission spectra of PPMI (black), PPMI in presence of Fe(Il) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S20 Emission spectra of PPMI (black), PPMI in presence of Ni(Il) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S21 Emission spectra of PPMI (black), PPMI in presence of Zn(Il) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S22 Emission spectra of PPMI (black), PPMI in presence of Cd(II) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S23 Emission spectra of PPMI (black), PPMI in presence of As(V) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S24 Emission spectra of PPMI (black), PPMI in presence of As(IIl) (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S25 Emission spectra of PPMI (black), PPMI in presence of NO, (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S26 Emission spectra of PPMI (black), PPMI in presence of BF, (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S27 Emission spectra of PPMI (black), PPMI in presence of COs;* (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S28 Emission spectra of PPMI (black), PPMI in presence of PO,* (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).
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Fig. S29 Emission spectra of PPMI (black), PPMI in presence of HPO42 (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).

18



PL Intensity (a.u.) x 10°

10

@
1

—PPMI

—— PPMI+H,PO,

—— PPMI+H,PO; +Cr(VI)

350

400

450 500

550

Wavelength (nm)

600

Fig. S30 Emission spectra of PPMI (black), PPMI in presence of H,PO, (10 uM) (red),
followed by addition of Cr(VI) (10 uM) (blue).

Table S3. Calculations for IFE corrections for quenching of PPMI by Cr(VI).

Cr(VI) Aex Aem Lobs Leorr Leorr /Tobs Eobs Ecorr
C tion fact

(M) orrec(é(;n) actor

0 0.110057 | 0.008537 | 737813.1751 | 845752.7257 | 1.146296589 | O 0

1 0.112169 | 0.010511 | 348499.2005 | 401367.1144 | 1.151701679 | 52.76593 | 52.54321
2 0.114876 | 0.013311 | 239672.1064 | 277786.4084 | 1.159026858 | 67.51588 | 67.15513
3 0.117624 | 0.015311 | 199720.9991 | 232750.8255 | 1.165379838 | 72.93068 | 72.48004
4 0.117805 | 0.015336 | 158308.7156 | 184533.5452 | 1.165656259 | 78.54352 | 78.18115
5 0.119372 | 0.015156 | 136513.9897 | 159382.6926 | 1.167519116 | 81.49749 | 81.15493
6 0.120572 | 0.015622 | 123761.5528 | 144771.3918 | 1.169760629 | 83.2259 82.88254
7 0.120755 | 0.01497 107523.0151 | 125708.2945 | 1.16912918 85.4268 85.13652
8 0.12165 0.015491 | 97319.72742 | 113964.9709 | 1.171036684 | 86.80971 | 86.52502
9 0.121675 | 0.015306 | 91008.45298 | 106554.6071 | 1.170820991 | 87.66511 | 87.40121
10 0.123496 | 0.015998 | 82843.89113 | 97276.39986 | 1.174213313 | 88.7717 88.49825
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