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Chemicals and instrumentations.

3, 5-bis(imidazole-1-yl)pyridine (Bip) was prepared under laboratory 

conditions according to references1, while other reagents and solvents were 

obtained commercially and used without further purification. The FT-IR spectra 

were carried out on a Nicolet Magna 750 FTIR spectrometer using KBr pellets 

in the range of 4000-400 cm-1. The UV-vis absorption spectra were measured 

and obtained with a Varian Cary 50 spectrophotometer. Thermal gravimetric 

analysis (TGA) was performed on a EVO2G-TG-08 analyzer in a nitrogen 

atmosphere with a temperature range of 35-800 °C and a heating rate of 10°C 

min-1. Powder X-ray diffraction (PXRD) patterns were obtained on a Rigaku 

Smart Lab with Cu-Kα (λ = 1.5418 Å) radiation in the range 5-50°. Solid state 

fluorescence and all fluorescence sensing experiments were carried out on a F-

7000 fluorescence spectrometer.

X-ray crystallography.

The single-crystal X-ray diffraction measurements of all crystals were 

performed on a Bruker Axs Apex Ⅲ CCD diffractometer equipped with 

graphite monochromated Mo-Ka radiation (λ =0.71073 Å). The data of crystals 

were collected at room temperature. Multi-scan absorption corrections were 

applied using the SADABS program. The structure of crystals was solved by 

direct methods and refined by F2 full-matrix refinement using the SHELXTL 

package (SHELXTL-97). The detail single-crystal data of CUST-751 and 

CUST-752 are showed in Table 1. The selected bond lengths (Å) are presented 

in Table S1-S2. The CCDC numbers of CUST-751 and CUST-752 are 

2171855 and 2171856, respectively.

Luminescence sensing experiments.

The whole process of the experiments was manipulated at room temperature. DMF 

was chosen as the solvent, and the long-term stability of MOFs in DMF could be 

proved in Fig. S6-S7.

Sensing of cations and anions.

The as-synthesized CUST-751 and CUST-752 were finely ground for sensing tests. 



For each test, a ground sample (2 mg) was dispersed into different DMF solutions (2 

mL, 1.0 mmol·L-1) containing M(NO3)x (M = Al3+, Ba2+, Ca2+, Cd2+, Cr3+, Cu2+, Co2+, 

K+, Hg2+, Mg2+, Na+, Ni2+, Zn2+ and Fe3+) or KX (X = F-, Cl-, Br-, I-, CH3COO-, 

H2PO4
-, BrO3

-, OH-, CO3
2-, HPO4

2-, CrO4
2-, and Cr2O7

2-). DMF suspensions of 

CUST-751 and CUST-752 were obtained by ultrasound for 30 min. The anti-

interference experiments were carried out to verify the sensitivity in the presence of 

Fe3+ and other interfering metal ions with an equal concentration in DMF (1.0 

mmol·L-1).

Sensing of nitroaromatic explosives.

Dissolve the analyte in DMF and prepare it into a solution with different 

concentrations. Then take 2 mL of the solution and add it into the sample tube 

containing 2 mg of crystal powder. After ultrasonic treatment for 30 min, disperse it 

evenly and form a stable suspension. Let it stand for 1 min. Test it by fluorescence 

spectrometer to check the quenching condition of the material. Check the selective 

quenching of different analytes according to the quenching condition of the material.

Computational details.

The fluorescence quenching was analyzed using the Stern-Volmer equations:

I0/I= 1 + KSV [M]

where I0 and I are the fluorescence intensity, in the absence and presence of analyte, 

respectively, KSV is the Stern-Volmer quenching constant and [M] is the concentration 

of analyte. 

The quenching percentage was calculated using the equation as follows:

Fluorescence quenching% = (1 - I/I0) × 100%

where I0 is the initial fluorescence intensity in the absence of metal ions, I is the 

fluorescence intensity in the presence of corresponding analyte.

The limit of detection concentration (LOD) was calculated according to the formula:

LOD = 3σ / KSV

and σ is the standard deviation of the detection method.

Recyclable luminescence experiments.

After the first fluorescence detection of various analytes, the powder samples of 



CUST-751 and CUST-752 were recovered by centrifugation and washed by DMF. 

After drying, the samples collected were used again for the detection of various 

analytes.

Table S1. Selected bond length (Å) for CUST-751.
Bond length (Å) Bond length (Å)

Zn1-O8 2.018(16) Zn2-O2 1.94(2)

Zn1-O10 2.229(19) Zn2-N5 1.922(13)

Zn1-N6 1.990(13) Zn3-O12 1.969(17)

Zn1-N15 1.985(12) Zn3-O11 2.131(17)

Zn1-N11 2.15(2) Zn3-N11 1.943(13)

Zn2-O3 1.91(2) Zn3-N10 1.976(13)

Zn2-O1 1.99(2) Zn3-N32 2.3(2)
Symmetry transformations used to generate equivalent atoms: 11+X, +Y, -1+Z; 21-X, -1/2+Y, 1-Z; 3-1+X, +Y, 
1+Z; 41-X, 1/2+Y, 1-Z.

Table S2. Selected bond length (Å) for CUST-752.
Bond length (Å) Bond length (Å)

Cd1-O11 2.490(4) Cd2-O53 2.355(5)

Cd1-O2 2.481(4) Cd2-O5 2.355(5)

Cd1-O33 2.265(4) Cd2-O64 2.356(4)

Cd1-N1 2.223(4) Cd2-O65 2.356(4)

Cd1-O4 2.250(4) Cd2-N53 2.238(5)

Cd1-O7 2.363(4) Cd2-N5 2.238(5)
Symmetry transformations used to generate equivalent atoms: 12-X, 1-Y, 1-Z; 2+X,1+Y, +Z; 3-X, 2-Y, 2-Z; 41-
X, 1-Y, 1-Z; 5-1+X, 1+Y, 1+Z; 6+X, -1+Y, +Z; 71+X, -1+Y, -1+Z.

Characterizations and results.

Fig. S1 Asymmetric unit of CUST-751 (all hydrogen atoms are omitted for clarity).



Fig. S2 The cluster simplification of CUST-751 in ToposPro.

Fig. S3 Asymmetric unit of CUST-752 (all hydrogen atoms are omitted for clarity).

Fig. S4 1D chain formed by binuclear [Cd2(COO)2] units.

Fig. S5 The cluster simplification of CUST-752 in ToposPro.



Fig. S6 Powder X-ray diffraction patterns of CUST-751.

Fig. S7 Powder X-ray diffraction patterns of CUST-752.

Fig. S8 The IR spectrum of CUST-751, Bip and H2sip.



Fig. S9 The IR spectrum of CUST-752, Bip and H2sip.

Fig. S10 Variable temperature PXRD patterns of CUST-751.

Fig. S11 Variable temperature PXRD patterns of CUST-752.



Fig. S12 PXRD patterns of CUST-751 with different relative humidity.

Fig. S13 PXRD patterns of CUST-752 with different relative humidity.

Fig.S14 The PXRD patterns of CUST-751 in different solvents.



Fig.S15 The PXRD patterns of CUST-752 in different solvents.

Fig. S16 TGA curve of CUST-751.

Fig. S17 TGA curve of CUST-752.



Fig.S18 The solid-state excitation spectra of free ligands and MOFs.

Fig.S19 Fluorescence emission spectrum of free ligands and CUST-751.

Fig.S20 Fluorescence emission spectrum of free ligands and CUST-752.



Fig.S21 Photoluminescence spectra of CUST-751 in different solvents.

Fig.S22 Photoluminescence spectra of CUST-752 in different solvents.

Fig.S23 Emission peak intensity of CUST-751 in the presence of different metal ions.



Fig.S24 Emission peak intensity of CUST-752 in the presence of different metal ions.

Fig.S25 Selective detection of Fe3+ for CUST-751 in the presence of other 

interference cations.

Fig.S26 Selective detection of Fe3+ for CUST-752 in the presence of other 

interference cations.



Fig.S27 Recyclability study for the DMF suspension of CUST-751 towards the 

sensing of Fe3+ ions.

Fig.S28 Recyclability study for the DMF suspension of CUST-752 towards the 

sensing of Fe3+ ions.

Fig.S29 Fluorescence intensity response of different anions to CUST-751.



Fig.S30 Fluorescence intensity response of different anions to CUST-752.

Fig.S31 Fluorescence intensity response of CUST-751 in the presence of Cr2O7
2− and 

other anions.

Fig.S32 Fluorescence intensity response of CUST-752 in the presence of Cr2O7
2− and 

other anions.



Fig.S33 Five cycle tests of CUST-751 sensing Cr2O7
2- ions.

Fig.S34 Five cycle tests of CUST-751 sensing Cr2O7
2- ions.

Fig.S35 Fluorescence intensity of CUST-751 in DMF solutions of different 

nitroaromatic compounds.



Fig.S36 UV-vis spectra of quenchers with fluorescence excitation spectra of CUST-

751 and CUST-752.

Fig.S37 UV-vis spectra of quenchers with fluorescence emission spectra of CUST-

751 and CUST-752.

Fig.S38 PXRD patterns of CUST-751 after immersing in analyte solutions for 24 

hours.



Fig.S39 PXRD patterns of CUST-752 after immersing in analyte solutions for 24 

hours.

Fig.S40 PXRD patterns of CUST-751 after five cycles for Fe3+, Cr2O7
2- and TNP 

sensing.

Fig.S41 PXRD patterns of CUST-752 after five cycles for Fe3+, Cr2O7
2- and TNP 

sensing.



Table S3. A summary of the quenching constant for detecting Fe3+/Cr2O7
2-/TNP.

MOF
Quenching Constant (KSV/M-1) 

for Fe3+

Quenching Constant (KSV/M-1) 

for Cr2O7
2-

Quenching Constant (KSV/M-1) 

for TNP
Ref.

CUST-751 1.27×104M-1 1.02×104M-1 3.44×104M−1 This work

CUST-752 8.92×103M-1 1.10×104M-1 --- This work

[Zn3(dpcp)2(1,4′-bmib)2]n 4.06×104M-1 5.32×104M-1 --- [2]

[Zn(2-ata)(bidpe)]n]n 5.27×104M-1 1.03×105M-1 --- [2]

[Cd(dbta)]n 3.47×103M−1 3.5×103M-1 6.24×103M-1 [3]

{[H2N(Me)2]2[Zn5(L)2(OH)2]·3DMF}n 9.79×104M−1 1.45×104M−1 --- [4]

[Zn(L)]·2MeOH·H2O 1.03×104M−1 1.18×103M−1 3.21×104M−1 [5]

[Zn2(4,4′-nba)2(1,4-bib)2]n 1.68×104M−1 6.70×103M−1 --- [6]

[Cd3(L)2(BDC)6(DMF)2] 4.04×104M−1 2.28×104M−1 4.29×104M−1 [7]

[Cd3(L)2(NH2-BDC)6(DMF)2] 3.23×104M−1 2.33×104M−1 3.89×104M−1 [7]

[Cd3(L)2(Br-BDC)6(DMF)2] 5.25×104M−1 8.18×104M−1 7.57×104M−1 [7]

[Eu2(HICA)(BTEC)(H2O)2]n 2.03×104M-1 1.14×104M-1 --- [8]

{[Tb2(HICA)(BTEC)(H2O)2]·2.5H2O}n 1.20×104M-1 8.23×103M-1 --- [8]

{[Zn(IPA)(L)]}n --- 1.37×103M-1 2.16×104M-1 [9]
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