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Information for the Experimental Section

Reagents and Materials

Commercial reagents DMF, DMSO, THF, CH3;CN, anhydrous ethanol, methanol,
1, 4-dioxane, dichloromethane, petroleum ether, glacial acetic acid, concentrated
sulfuric acid were all analytical grades. The experimental water was secondary
deionized water. For the synthesis of ICZ-p1-S and Br-ICZ-pl-S, the
tetrakis(triphenylphosphine)palladium were prepared from literatures!!} the starting
materials of the Pd(dppf)Cl,, 1, 4-cyclohexanedione, phenylhydrazine hydrochloride,

4-bromophenylhydrazine  hydrochloride, 1-bromobutane, n-bromosuccinimide

(NBS), 5-bromo-2-hydroxybenzaldehyde, bis (pinacolato)  diboron,  tert-

butyldimethylchlorosilane, potassium hydroxide, sodium acetate, sodium carbonate,
imidazole, tetrabutylammonium salt (F~, CI~, Br—, I, AcO~, BF,~, PFs~, HSO4~, NO5~,
CN-, ClO4~ and H,PO,” ) were purchased from a commercial supplier (Shanghai

Energy & Chemical, China) and can be used without further purification.

Physical Characterization

'"H-NMR, '*C-NMR spectra were measured in DMSO and CDCl; with a JNM-
ECZ400s MHz spectrometer with the chemical shifts quoted relative to
tetramethylsiliane (TMS) at room temperature. High resolution TOF-MS data were
recorded at the Agilent 6545 Q-TOF LC/MS. ICZ-p1-S crystal was obtained by slow
evaporation at room temperature after acetonitrile dissolution, and then its single crystal
X-ray data were collected on Bruker D8 VENTURE. The UV-Vis spectra and the

fluorescent spectra were obtained by UV-2700 double beam UV-visible



spectrophotometer and Varian Cary Eclipse fluorescence spectrometer. The excitation
wavelength measured by solution PL was set to 332 nm. The relevant data of time
dependent density functional theory (TD-DFT) calculation was collected by using the

Gaussian 16 software with B3LYP/6-311g* basis set.

Anion sensing studies

The probes ICZ-p1-S and Br-ICZ-p1-S were dissolved in acetonitrile to produce
a 2x103 M solution, and were diluted 100 times to obtain the final test concentration
of 2.0x10~> M. The tetrabutylammonium salt solution of each anion was prepared in
acetonitrile to 2.0x10-2 M. The anion solution was added into the probe solution, and
the spectral data were recorded by UV-vis and emission spectra to investigate the
selectivity of the probe to anions (F~, Cl-, Br—, I", AcO~, BF,~, PFs~, HSO4,~, NO;~, CN",

ClO4 and H,PO4~ )

Limit of detection (LOD)

The LOD of the fluoride ion were calculated according to the following formula:

LOD =3dc/k
0: Standard deviation, which was obtained by measuring the fluorescence intensity of
ICZ-p1-S and Br-ICZ-p1-S in CH;CN (blank solution) over 20 times and calculating
according to the standard deviation formula, the related spectra and data are shown in
Fig S5 ; k: Add different times of fluoride ion solution into the same probe solution in

sequence, and record the related fluorescence intensity of the sensor-F- solutions,



thereby the fluorescence intensities corresponding to different multiples of fluoride ions
were plotted, and then the slope was obtained by linear fitting; C: Molar concentration

of probes solution.

Job’s plot experiment

Keeping the volume and total concentration of a testing solution at 3 mL and
4.0x10°M, and the concentration ratio between the sensor and sensor-F~ is set as 0.0,
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 in such testing solution. Then the
fluorescence spectra of the such testing solution were measured at room temperature.
Finally, the relationship between the intensity changes of relevant emission maximum
and the concentration ratio of F~ to the overall concentration were obtained, namely,

the Job’s plot.

Spiked recovery experiments

Firstly, 3 mL of the sensor solution (2x10~> M) was added to the cuvette, by adding
equal amounts of fluoride ion pure water solutions (2x102 M, 0.5 equiv.) in sequence
into the sensor solutions (2x10-3 M), until the fluorescence intensities were no longer
changed, the fluorescence titration spectra were obtained (Fig S7). Then linear fitting
plots were drawn for different fluoride ion concentrations and fluorescence intensity of
the sensor—F~ mixtures (Fig S8). For the Yuehu Lake water and tap water real samples,
the concentrations of spiked fluoride ions were 1, 3, and 5x105 mol/L (Ciyen), the
fluorescence intensity of these fluoride ion spiked real samples and sensors mixtures
were measured (Fig S9), 3 times of parallel experiments for each spiked real sample

were conducted, and the average values of the concentrations can be obtained, which



defined as the Cgy,g in Table S2. The actual concentration of spiked fluoride ion
concentration was calculated through the formula in the calibration curve diagram
(Table S3). According to the following formula, the average recovery rate (R%) and
relative error (RE%), as well as the relative standard deviation (RSD%), can be

calculated.

Synthesis
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Scheme S1. Synthetic routes for ICZ-p1-S and Br-ICZ-p1-S, and the ORTEP crystal
structures of the ICZ-p1-S, CCDC NO.: 2312194.

For the synthesis scheme of indolocarbazole (ICZ), the compounds were named
ICZ-p1-S and Br-ICZ-p1-S according to the presence or absence of halogen atomic
bromine. The general procedures for synthesizing ICZ-p1-S and Br-ICZ-p1-S are as
follows. The synthesis methods of ICZ-p1, 2Br-ICZ-p1, 2Br-ICZ-p1-Bu and S-Bpin
have been reported!>l.

ICZ-p1-Bu:

The ICZ-p1 (1.0 equiv.) and KOH (2.5 equiv.) were dissolved in DMF. The mixture
was stirred for half an hour at room temperature. Then, 1-bromobutane (2.5 equiv.) was
dropped into the reaction flask at 0 °C and heated to 25 °C for 10 hours. The mixture

was dried and purified with dichloromethane/petroleum ether (1:2) as eluent by column



chromatography. ICZ-p1-Bu as yellow solid, yield (75.36%). 'H NMR (400 MHz,
CDCl5) 6 8.21 (d, J = 7.7 Hz, 2H), 8.02 (s, 2H), 7.51 — 7.46 (m, 2H), 7.42 (d, J = 8.1
Hz, 2H), 7.25 - 7.20 (m, 2H), 4.42 (t,J = 7.2 Hz, 4H), 1.99 — 1.91 (m, 4H), 1.48 (dd, J
=15.2,7.5 Hz, 4H), 0.98 (t, /= 7.4 Hz, 6H).

Br-1CZ-p1-Bu:

The ICZ-p1-Bu (1.0 equiv.) was dissolved in THF solution and cooled with an ice
bath. N-bromosuccinimide (NBS) was added in small amounts (1.1 equiv.) in several
batches under light-shielding condition. The temperature was increased to room
temperature gradually and held for 4 hours. The 1Br-ICZ-p1-Bu as yellow-green solid
was purified by column chromatography using dichloromethane/petroleum ether (1:15)
as eluent (yield 57.67%). 'H NMR (400 MHz, CDCl;) 6 8.31 (d, /= 1.9 Hz, 1H), 8.20
(d, J=17.7 Hz, 1H), 8.00 (s, 1H), 7.96 (d, J = 0.5 Hz, 1H), 7.54 (dd, J = 5.6, 3.0 Hz,
1H), 7.50 (ddd, J= 8.2, 7.1, 1.2 Hz, 1H), 7.42 (d, /= 8.1 Hz, 1H), 7.28 (d, J = 8.6 Hz,
1H), 7.25 — 7.21 (m, 1H), 4.43 — 4.35 (m, 4H), 1.98 — 1.88 (m, 4H), 1.51 — 1.41 (m,

4H), 0.98 (td, J= 7.3, 5.4 Hz, 6H).

Synthetic procedures for the sensors: Under a N, atmosphere, in a Schlenk tube, the
compound 1Br-ICZ-p1 or 2Br-ICZ-p1 (1.0 equiv.) was reacted with the S-Bpin (1.2
or 0.9 equiv.) in the presence of the Pd(pphs)4 (0.05 equiv.) and 2 M Na,COj; solution
(1 equiv.) in THF. Then, the mixture was heated and refluxed for 2 hours. By using
dichloromethane : petroleum ether (2 : 3) as eluent, the products were purified via flash
column chromatography.

ICZ-p1-S was obtained as yellow solid, yield (51.57%). 'H NMR (400 MHz, CDCls )
0 10.99 (s, 1H), 10.05 (s, 1H), 8.37 (d, /= 1.7 Hz, 1H), 8.22 (d, J= 7.7 Hz, 1H), 8.05

(d, J=8.7 Hz, 2H), 7.94 (dd, J= 8.5, 2.3 Hz, 1H), 7.90 (d, J= 2.3 Hz, 1H), 7.66 (dd, J



=8.3, 1.7 Hz, 1H), 7.47 (dt, J=16.8, 7.7 Hz, 3H), 7.23 (d, /= 7.5 Hz, 1H), 7.13 (d, J
=8.5Hz, 1H), 4.44 (dd, J=14.1, 7.1 Hz, 4H), 1.96 (dt, J= 14.2, 7.2 Hz, 4H), 1.48 (it,
J=18.9, 4.4 Hz, 4H), 0.99 (td, J = 7.4, 4.8 Hz, 6H). 13C NMR (101 MHz, CDCl; ) 3
196.98, 160.37, 141.84, 141.19, 136.52, 136.17, 134.67, 131.85, 129.56, 125.92,
124.57, 123.54, 123.21, 122.76, 120.92, 120.34, 118.18, 108.85, 108.54, 99.13, 98.87,
43.26, 31.16, 20.83, 14.11. TOF-MS (ESI): m/z calculated for C;3H3N,0,:
488.2459[M]*, observed :511.2356[M + Na]*.

Br-ICZ-p1-S was obtained as light yellowish green solid, yield (32.06%). 'H
NMR (400 MHz, CDCl;3) 6 11.00 (s, 1H), 10.04 (s, 1H), 8.34 (dd, /= 13.6, 1.8 Hz, 2H),
8.04 (s, 1H), 7.96 (s, 1H), 7.93 (dd, /= 8.5, 2.2 Hz, 1H), 7.89 (d, J= 2.3 Hz, 1H), 7.76
—7.65 (m, 1H), 7.55 (dd, J= 8.6, 1.8 Hz, 1H), 7.49 — 7.41 (m, 1H), 7.28 (d, J= 8.6 Hz,
1H), 7.13 (d, J= 8.6 Hz, 1H), 4.38 (dq, J=15.1, 7.5 Hz, 4H), 1.93 (ddd, /= 14.9, 11.3,
7.4 Hz, 4H), 1.45 (ddd, J = 20.3, 11.2, 6.3 Hz, 4H), 0.97 (ddd, J = 10.8, 7.4, 3.2 Hz,
6H). 3C NMR (101 MHz, CDCls) 8 196.95, 160.41, 141.32, 140.38, 136.62, 136.37,
136.12, 134.56, 131.86, 129.74, 128.38, 124.93, 124.57, 123.18, 122.01, 120.91,
118.39, 118.12, 110.72, 109.92, 108.94, 99.18, 43.34, 31.09, 20.80, 14.07. TOF-
MS(ESI): m/z calculated for C33H3;N,O,Br: 567.1563[M]*, observed: 568.1562 [M +

H]*.

Text S1 for the synthesis discussion of these two sensors

Following the synthetic routes provided in Scheme S1, the ICZ-p1-S and Br-

ICZ-p1-S were obtained by Suzuki cross coupling reaction of indolo[3, 2-b]bromide



and salicylaldehyde borate catalyzed by palladium tetrakis (triphenylphosphine). Their
chemical structures were confirmed by the 'H NMR, 3C NMR, TOF-MS
spectroscopies and X-ray single crystal diffraction. In their "H NMR spectra, the single
peaks with chemical shifts of about 11.00 ppm and 10.00 ppm should be derived from
the —OH and —CHO protons, respectively. The rest of proton peaks with chemical shifts
of 6.00 to 9.00 ppm should be attributed to the proton on the aromatic ring of the ICZ
backbone and salicylaldehyde unit. The proton signals located at ca. 4.40, 1.90, 1.40
and 0.97 ppm were attributed to the methylene and methyl protons on the butane group,
respectively (Fig. S1). The 13C NMR spectra showed that the chemical shifts around
196.90 ppm should be the carbon signal of carbonyl group. The chemical shifts at about
43.30, 31.10, 20.80, 14.10 ppm should be the carbon signal of butane unit. While, the
other chemical shifts should be from the carbon signal of aromatic ring (Fig. S2). These
results were consistent with the chemical structure characteristics of these sensors,
preliminarily indicating the successful synthesis of them. Meanwhile, their TOF-MS
data were also acquired, showing the main fragment peaks at m/z 511.2356 and
568.1562, which were consistent with the theoretical values of [ICZ-p1-S + Na]* and
[Br-ICZ-p1-S + H]* (Fig. S3). It provided further support for the confirmation of their
chemical structures. In order to obtain the absolute structure information of these two
sensors, ICZ-p1-S single crystal was obtained by slowly evaporation in acetonitrile
solution. The X-ray single crystal diffraction results were consistent with the molecular

structure of the sensor, which more accurately confirmed the successful synthesis of



these sensors (Scheme S1).

0T°L,

[AWA
YL
YL
el
SE'Ly

SELp———

LEL
LEL
8E°L
GE'L
L
oL
s
8I°8
07’8’

€0II— —

/50T
~81°7
Loe
00T
‘g0z

=00'T

1.0

4.0
f1 (ppm)

8.3

7.0

10.5

5

-

960
8670+,
001/
SPTy

L
oF'1
1T
€51

16°T
£6'T
¥6'l
S6'T
96'L
Le'T
66'1

—v.v/

208
078~
8’

\

=09

=0Er

=0E'y

=20%

1.0 05 00

15

45 40 35 30 25 20

f1 (ppm)

5.0

5.5

80 75 70 65 6.0

8.5



Br

—

=80°%

0.0

1.0

2.0

3.0

4.0

6.0

7.0

8.0

9.0

L6°0,
860
660

YL

06'L

£6°L
S6°L
0’8
L0'8
17’8
£T'8
LE'S
LE'S

o190
“HTF

S0°0T
66°0T-

LR

=00'¥

(660
v8'0
66T
dror
mfﬁ_
168°0

60

7.0 3.3 4.0 25 1.0 -0.5

85

10.5

f1 (ppm)



Br

=4

(J

Br

WLy
€L
8hL
6L
08 Ly —— —
Is°L

ws,
]

)

eI ——

JLOT
orr

~90'T
60T

=00'T

1.5

25

55
f1 (ppm)

6.5

11.0

——

681
06°1
:m.—N
€61

SEr
nm.vw SSee
(334

8Ly

0€°L|

em.h/f —
SS'L —
cm.nw

LSL .
S6'L —
_miﬁ

€8

3 L
679
LTV

,‘k.mu:v

=00'%|

rz|

861

=007}

06T

-1.5

-0.5

35 25

f1 (ppm)

45

wi

[ wi

6.5

7.5



51
‘LT
ELEF

g.mw £

=00'F

=0T

“T0°T

5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

6.0

8.0

9.0

10.5

£ T—

[LFan S

I}

OH

-81'C

- 0

3.0 2.0 1.0 0.0

4.0

5.0

6.0

7.0

8.0

9.0

2.0

f1 (ppm)

Fig. S1 'H NMR spectra of the concerned compounds, and the target compound ICZ-

p1-S and Br-ICZ-p1-S



TFI~
80T
£8°0T

T’ IE—

ey
0E°Er

L8'86|
£1'66
rE80T
SE80T
60811
LTBTT
rE0zI
6071
0Lzl
(3444
17671
pSETT
LSPTI
w6521
95671}
sger|
LOPET
TrogT
£T9ET ﬁ

750l
6T THI
PETHT
LE09T—

86'961—

0

10

90 80 70 60 50 40 30 20

f1 (ppm)

110

130

170

190

LOFT—
0807~
90°TE,

et

3217

€266
F6'80T
76'601
wont
TIBIL

6€'81T
16071
WETT
£EETT
LSFTT
£6°771
8871
PL6TT
98°I€T
[ARTIN
LE9ET
29'9e1)
et

091~

$6'961—

180

200

220

-10

40 120 100 80 60 40 20
f1 (ppm)
Fig. S2 13C NMR spectra of ICZ-p1-S and Br-ICZ-p1-S

160



Item name: ZJ-231024-1
Item description:

1.6e67

1.5e6 4

1.3e64

1.2e64

1.1e6

9e54

8e54

Intensity [Counts]

Te54

6e5-1

Se5

4e54

3e5

2e5

100000

0 bl d

?95.26548

?96.2?047 501

10264
il h1|

|

Channel name: 1: Average Time 0.1597 min : TOF MS (50-1500) ESI+ : Centroided : Combined

503.10706

—504.20443
505.16493

I T o

511.23486

51223841
/

5130741
]

Sinzn 51325551

51509526

| |

519.14029

L

[ICZ-p1-S+Na]* = 511.2356

524.14821

526.14758
\ 527.15094
/
LL
T

52027217

i F

495

Item name: 7J-231024-2
Item description:

1.3e6

1.2e6

1.1e6

Teb

Be5

Te5

Intensity [Counts]

Be5

5e5

de5-

3e5

2e5-

551.3|305?
[

4975

500

566.15629

364.27745
!

557.09757
|. I— 559.133¢
Jh L rL L

502.5

505

507.5

T T T
510 5125 515
Observed mass [m/z]

517.5

520

r T
5225 525 5275 530

Channel name: 1: Average Time 0.1462 min : TOF MS (50-1500) ESI= : Centroided : Combined

568.15615

L,

1.38e6

569.16412
7

[Br-ICZ-p1-S+H]* = 568.1563

59149571

57117767 591 “uf
f

509,1463(3

572.18296 58726719
! 1

18391
STnaNs 58456126

?9349975

59905593 607.39241

1a
f

l-593.|ﬁo64 H
llx'J "I b

550

355

360

565

570

575 580
Observed mass [m/z]

385 390

60005966 \
T P
J
605 6

T
595 600 10

Fig. S3. High resolution mass spectra of ICZ-p1-S and Br-ICZ-p1-S



1.2 o .

12

bt LIC)
_ 1.0
2 1.0 -~

= =
Sos g8
= =
og c .E 0 6
*é 0.6 2
8 04 F § 0.4
< <

0.2 0.2

0.0 L~ : — 0.0 : s —

300 350 500 300 350 400 450 500
Wavelength(nm) Wavelength(nm)

Fig. S4. UV-Vis spectra of the sensor interacting with different multiples of F~ : (a)
ICZ-p1-S, (b) Br-ICZ-p1-S.

200 200
(a) (b)

—
th
<

T

—

o

=]
T

Intensity(a. u.)
z 8

Intensity(a. u.)
=

n
=
T

400 450 500 550 600

Wavelength(nm) Wavelength(nm)

Fig. S5. Fluorescence spectra of the blank sensor solutions measured with 20 times: (a)
ICZ-p1-S was 0.52, (b) Br-ICZ-p1-S was 0.31.

1000 1000
(a) —— 1min (b) —— 1min
—— 2min ——— 2min
_ 800 | ——— 3min - 800 L — 3min
= =
S 600 E 600
g 400 £ 400
2 %]
: o
5 =
200 200
0 1 1 1 1 0 ——
450 500 550 600 650 450 500 550 600 650
Wavelegth (nm) Wavelength (nm)

Fig. S6. Fluorescence spectra of sensor solutions with F~ at different times for the
response time experiment.



600 800

700 +

1]

(=3

<
T

3.5 equiv

=

[—1

=3

T

wn (=)
S <
=] =]
T T

Intensity(a. u.)
Intensity(a. u.
o

2001 300 -
200 -
100 -
100 |
0 - h 1 0l -
450 500 550 600 650 450 500 550 600 650
Wavelength(nm) Wavelength(nm)

Fig. S7. Fluorescence spectra of sensor solutions with different multiples of F~ aqueous
solutions:(a) ICZ-p1-S, (b) Br-ICZ-p1-S.

600 800
ICZ-pl-S
_s00  J=83.36x+124.70 BrICZpl-S
= R2=0.9912 ';-‘600 F o y=141.02x+22.50
< v R*=0.9917
=400 - =
-2 £ 400
wn
= =
E 300 - §
= — 200
200+ &
1 2 3 4 5 0 1 2 3 4 5

i -5
C - 10" mol/L C(F-10- mol/L

Fig. S8. Calibration curves of fluorescence intensities of sensors ICZ-p1-S and Br-

ICZ-p1-S corresponding to aqueous solutions with different fluoride ion
concentrations.

600 800
() —10pM (b) —10pM
700 |
500
-~ —~600 |
S 400k =
, 400 < 5001
2 <
S’
£300 La00t
w wn
g S 300f
= 200 - =
= —= 200
100 - TG
() B 1 1 1 - = (1] = 1 1 I -
450 500 550 600 650 700 450 500 550 600 650 700

Wavelength(nm) Wavelength(nm)



600

© — iopM
500 | 30pM
—50uM
-~
= 400 -
[
N
2300 b
-
wn
=
Sl
=
e
100 -
0

450 500 550 600 650 700
Wavelength(nm)

700 -

600 |

74

=3

=)
T

Intensity(a. u.)
W - (2
S S

[
<
=

-

=

=
T

=

450 500 550 600 650 700

Wavelength(nm)

Fig. S9. Fluorescence intensities of solutions containing the sensors and tap water or
Yuehu Lake water adding with 1, 3, and 5%10 mol/L fluoride ion solutions,
respectively. Tap water: (a) ICZ-p1-S, (b) Br-ICZ-p1-S; Yuehu Lake water: (c) ICZ-

p1-S, (d) Br-ICZ-p1-S.

Table S1. Single crystal data for ICZ-p1-S

Compounds ICZ-p1-S
Empirical formula Cs33H3,N,0,
Molecular weight 488.63
Temperature (K) 298.15
Wavelength (A) 0.71073
Crystal system monoclinic
Space group P21/n
a(A) 14.4740(12)
b(A) 12.9605(10)
c(A) 14.8707(12)
a(®) 90

B (°) 110.226(2)
v (®) 90

Volume (A?) 2617.6(4)

Z 4

Dearc (g cm-3) 1.240

F (000) 1040.0
CCDC No. 2312194




Table S2. Fluorescence intensities of solutions containing sensor and the real water

samples spiked with different fluoride ion concentrations, as well as the determined

actual fluoride ion concentration.

Sensor ICZ-p1-S
Tap water
Claken (105 M) 1.00 3.00 5.00
Intensity (a.u.) | 207.05 | 206.16 | 199.12 | 383.09 | 383.27 | 377.40 | 537.22 | 537.00 | 534.42
Crouna (105M) | 0.9879 | 0.9772 | 0.8928 | 3.0673 | 3.1018 | 3.0314 | 4.9887 | 4.9460 | 4.9151
River water
Ctaken (10° M) 1.00 3.00 5.00
Intensity (a.u.) | 206.96 | 202.61 | 201.26 | 378.39 | 377.36 | 379.92 | 534.49 | 535.46 | 537.48
Crouna (103M) | 0.9868 | 0.9346 | 0.9184 | 3.0433 | 3.0310 | 3.0617 | 4.9159 | 4.9275 | 4.9518
Sensor Br-ICZ-p1-S
Tap water
Craken (10° M) 1.00 3.00 5.00
Intensity (a.u.) | 162.96 | 163.54 | 161.40 | 453.59 | 451.80 | 453.04 | 703.33 | 700.47 | 695.18
Cround (103M) | 0.9960 | 1.0001 | 0.9850 | 3.0555 | 3.0442 | 3.0530 | 4.8279 | 4.8076 | 4.7701
River water
Ciake (10° M) 1.00 3.00 5.00
Intensity (a.u.) | 157.20 | 160.44 | 160.78 | 447.41 | 445.74 | 447.27 | 689.18 | 688.73 | 689.67
Cround(10°M) | 0.9552 | 0.9782 | 0.9806 | 3.0131 | 3.0013 | 3.0121 | 4.7276 | 4.7244 | 4.7310

Table S3. Results of precision and accuracy using standard addition method for these
sensors (2.0x10> M), three sets of parallel experiments (n=3) were determined. Tap

water and Yuehu lake water from Guizhou University are used.

Sample [Taken]/M [Found]/M R% RE% RSD%
Tap water ~ 1.00x107 0.95x10-5/0.99x10-3 95.0/99.0 -4.74/-0.63  5.468/0.786
3.00x10- 3.07x10-5/3.05%10>  102.3/101.7 2.23/1.70 1.147/0.195
5.00x10-3 4.95x10/4.80%107 99.0/96.0 -1.00/-3.92  0.747/0.611
River 1.00x10-3 0.95%103/0.97x10- 95.0/97.0 -5.34/-2.87  3.78/1.443
water 3.00x10- 3.05x10-%/3.01x10°  101.7/100.3 1.51/0.29 0.507/0.217
5.00x10- 4.93x1075/4.73x107 98.6/94.6 -1.34/-5.45  0.371/0.070




Table S4. Some reported sensors with F~ response characteristics.

Sensor Response time Ref.

Spectrochimica
Acta Part A:
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10s Biomolecular

Spectroscopy,
2021, 252:

119518.

Spectrochimica

Acta Part A:

Molecular and
1 min Biomolecular
Spectroscopy,
2019, 211: 125-

131.

Dyes and
. Pigments, 2022,

1 min

201: 110200.

Dyes and
Pigments, 2011,
91(3): 442-445.

3 min

Analytica
Chimica Acta,

2018, 1030: 172-

182.

6 min

Spectrochimica
Acta Part A:
i Molecular and
5-10 min

Biomolecular

Spectroscopy,
2018, 204: 777-




782.

10 min

ACS Omega
2022, 7 (38),
34317-34325

Si-O

25 min

Biosensors and

Bioelectronics,

2014, 52: 298-
303.

OTBDPS

30 min

Spectrochimica
Acta Part A:
Molecular and
Biomolecular
Spectroscopy,
2024, 309:
123822.

30 min

Chemical Papers,
2023, 77(3):
1741-1749.

30 min

Tetrahedron
letters, 2015,
56(35): 4975-

4979.

30 min

35 min

Journal of
Photochemistry
and Photobiology
A: Chemistry,
2020, 390:




112349.

N Spectrochimica

Acta Part A:

\ >L . Molecular and
. Si— . .
0 (0] 40 min Biomolecular
A /U\N Spectroscopy,
H 2019, 220:
117108.

HO

Chemical
Communications,
2012, 48(82):
10243-10245.

60 min

Analytica
chimica acta,
2005, 539(1-2):
311-316.

90 min

Spectrochimica
Acta Part A:
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150 min Biomolecular
Spectroscopy,
2023, 285:
121816.

Journal of
240 min Fluorescence,
2023: 1-9.
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