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1. Crystal description of FJI-C8
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Fig. S1 (a) The coordination environment of ligand HgL; (b) The coordination

environment of Zn;O cluster and mono-zinc ion.
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Fig. S2 TG of as synthesized and activated FJI-C8

The loss of guest molecules and Me,NH," cations were started from room
temperature to 400 °C concurrently. Then the structure compound starts to

decompose.
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Fig. S3 The N, sorption of FJI-C8.



2. Ions detection with FJI-C8 suspension

Table S1 Quenching effect coefficients (Kj,) of different metal ions detected by FJI-

C8 suspension sample.

No. Metal ion K, (M)
1 SrZ* 176
2 Na* 177
3 Ca?* 212
4 Gd** 255
5 Zn** 260
6 A 336
7 Cd** 345
8 Mn?2* 400
9 Bi** 426
10 Niz* 435
11 K* 667
12 Mg2* 886
13 Co?* 1205
14 Cr3* 1224
15 Cu?* 2241
16 Fe3* 8245

Table S2 Quenching effect coefficients (Kj,) of different anions detected by FJI-C8

suspension sample.

No. Anions K, (M)
1 NO;5 177
2 Br 194
3 ClO4 243
4 F 300
5 I 347
6 NOy 356
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Fig. S4 Fluorescence spectra of FJI-C8 suspended in DMF (2 mg/mL) upon
incremental addition of M(NOj3), (10 mM).
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Fig. S5 S-V plot of FJI-C8 suspended in DMF (2 mg/mL) upon incremental addition
of M(NO3), (10 mM).
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Fig. S6 Fluorescence spectra of FJI-C8 suspended in DMF (a) 0.4 mg/mL, (b) 0.04
mg/mL upon incremental addition of M(NOj3), (10 mM).
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Fig. S7 S-V plot of FJI-C8 suspended in DMF (a) 0.4 mg/mL, (b) 0.04 mg/mL upon
incremental addition of M(NOj3), (10 mM).

Table S3 Quenching effect coefficients (Kj,) of M(NOs3), effect on the luminescence

intensity of molecule incorporated FJI-C8 suspension sample.

No. M(NO3) Ky (M)
12 Fe(NO;); 8496

2 Cu(NO;), 2055

3 Co(NO3), 1242

4 Cr(NO;); 1169

5 KNO; 883

6 Mg(NOs), 666
70 Fe(NOs); 9590
g Fe(NO); 8240

a the concentration of FJI-C8 solution was 2mg/mL
b the concentration of FJI-C8 solution was 0.4mg/mL

¢ the concentration of FJI-C8 solution was 0.04mg/mL
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Fig. S8 Decrease in fluorescence intensity upon adding M(NO;)y solution (1 mL stock

suspension, ] mL DMF, 10 pL M(NOs) (1 M), and 10 pL Fe(NOs); (1 M)).
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Fig. S9 Time-dependent fluorescence quenching detections of Fe(NO;); (1 mL stock
suspension, | mL DMF, and 0.1 mL analyte solution (10 mM)).
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Fig. S10 Three quenching cycles of the FJI-C8 dispersed in DMF with the addition
of Fe(NOs); solution (1 mL stock suspension, 1 mL DMF, and 0.1 mL analyte
solution (10 mM)).



Standard deviation and detection limit calculation

To calculate the standard deviation and detection limit of this detection method,
FJI-C8 with fine particles was made into a 2 mg/mL suspension. Then, Fe(NOs);
solution (I mM, 10-100 uL) was added into the suspension and the fluorescent
intensities were recorded. Standard deviation (o) was calculated from five blank tests
of FJI-C8 suspension and the detection limit was calculated via the formula: 3o6/m

(m: the slope of the fitting line).

Table S4 Standard deviation calculation

Entry Fluorescence intensity (x10°)
Test 1 1.437
Test 2 1.502
Test 3 1.488
Test 4 1.514
Test 5 1.467
Standard deviation (o) 0.0272
2.0

Equation y=a+b*
Weight No Weighting
Residual Sum 0.00555
of Squares
Pearson's r -0.99106
Adj. R-Square 0.97628
Value  Standard Error

-
an
1

Intercept 1.2995 0.03332
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Fig. S11 Linear curve of fluorescence intensity of FJI-C8 suspension upon
incremental addition of Fe3* (10 mM).

Table S5 Detection limit calculation for Fe3*.

Slope (m) 3.50x10° mM-!

Detection limit (36/m) 0.0233 mM




3. Ions detection with FJI-C8 solid
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Fig. S12 PXRD of metal ion incorporated FJI-C8 (metal ion stands for K*, Hg?*, Co?*, Ba?*,
Na', Gd*', Zn?*, Mg?*, Cr**, Ni?*, Ca?*, Pb?", AI**, Sr?*, Bi**, Mn?*, Cu?*, or Fe’").
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Fig. 13 The PXRD of anion incorporated FJI-C8 (anion stands for F-, Br-, I, NO,", NO5",
ClOy).



Table S6 Quenching effect coefficients (Kj,) of different metal ions detected by FJI-

C8 solid sample.

No. Metal ion K.,
1 K* 7
2 Co?* 18
3 Na* 32
4 Gd2* 44
5 Cd* 45
6 Zn** 47
7 Mg** 64
8 Cr¥* 72
9 Ni% 81
10 Ca?* 82
11 AP* 87
12 Sr2 119
13 Bi** 121
14 Mn?2* 121
15 Cu?* 143
16 Fe3* 2188

Table S7 Quenching effect coefficients (Kj,) of different anions detected by FJI-C8

solid sample.

No. Anions K,
1 F 11
2 NO5 32
3 ClO4 46
4 NO; 52
5 Br 63
6 I 88
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Fig. S14 The emission intensity of FJI-C8 suspension after addition of M(NOs3),.

Blank
—— 5 min
— 30 min
——=6h
——30h

Intensity(a.u.)

500 550 600 650 700
Wavelength (nm)

400 450

Fig. S15 Time-dependent fluorescence quenching detections of Fe(NOs); with FJI-
C8 solid after filtration.



4. Detection mechanisms

Table S8 Integral orbital overlap J (A) values of M(NOs) absorption spectrum and

FJI-C8 emission spectrum.

No. M(NO3), J )
1 Fe(NO;)s 10.56
2 Cu(NO;), <0.1
3 Co(NO3), <0.1
4 Cr(NOs); <0.1
5 KNO; <0.1
6 Mg(NO;), <0.1

Table S9 Integral orbital overlap J (A) values of M(NO;) absorption spectrum and

FJI-C8 excitation spectrum.

No. M(NO;), J®)
1 Fe(NOs); 37.53
2 Cu(NO3), 4.79
3 Co(NO3), 2.17
4 Cr(NO;); <0.1
5 KNO; <0.1
6 Mg(NOs), <0.1
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Fig. S16 Fluorescence lifetime decay profile of FJI-C8 before and after adding of

Fe(NO;3)s.

Table S10 Fluorescence life time data for FJI-C8 with Fe(NOj);.

Adding

amount 71 [ns] o T2 [ns] 0 Tay [1S]
0puL 3.28 44 .47 7.62 55.53 5.69

100 pL 3.34 4725 8.17 52.75 5.89

200 pL 3.15 48.68 8.80 51.32 6.05




Table S11 Summary of the chemosensor suspension concentration for metal ions

detection detection.

Concentration | Sensitivity | Selectivity
MOF Ref.
of suspension (mM) M1
UMCM-1 0.2 mg/mL -- -- !
UMCM-1-NH, 0.2 mg/mL -- -- !
La-MOF 0.25 mg/mL -- 13600 2
NNU-1 1.7 mg/mL 0.2 -- 3
EusL; 1.5 mg/mL - 2942 4
[Tb(L)(DMA)]-(DMA)-(0.5H
([TH(LX I a 0.2 mg/mL -- 1913 3
20)}
[(CH3),NH;]-[Tb(bptc)] 0.8 mg/mL 0.1801 -- 6
BUT-14 0.33 mg/mL 0.0038 2170 7
BUT-15 0.33 mg/mL 0.0003 16600 7
This
FJI-C8 0.04 mg/mL 0.0233 8245

work
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