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Supporting Information

Materials and general methods

All chemicals were commercially obtained that without further purification.
Eu(NO;);-:6H,0 and H,bpdc were purchased by Jinan Henghua Sci. & Tec. Co., Ltd.
Elemental analyses (C, H and N) were measured on a PerkinElmer 2400 analyzer.
The IR spectra were understaned using KBr pellets on a Nicolet Avatar-360

spectrometer in the 4004000 cm—1 region. Thermogravimetric analyses (TGA) were

recorded on a PerkinElmer TG-7 analyzer heated from 30 to 1000°C under a nitrogen

atmosphere. Powder X-ray diffraction (PXRD) was performed on an Analytical
Empyrean instrument using Cu Ka radiation at room temperature. The
Photoluminescence (PL) spectra were measured on a FLS920 spectrophotometer. The
UV-vis spectroscopic researches were received on a Hitachi U-3900 spectro-
photometer. X-ray photoelectron spectroscopy(XPS) were studies on a Thermo
Scientific ESCALAB 250Xi photo-electron spectrometer.

X-Ray crystallography

Crystallographic data for1 and 2 was collected on a Bruker Smart 1000
diffractometer equipped with graphite-monochromatic Cu Ka radiation
(A=0.71073 A) using the w-scan technique at room temperature. Semiempirical
absorption corrections were applied using the SADABS program. The structure was
solved by direct methods using SHELXS-2018 and was refined by full matrix least-
squares on |FJ?> using the SHELXTL-2018 program. All non-hydrogen atoms were
refined anisotropically. The organic hydrogen atoms were geometrically generated,
the hydrogen atoms of water molecules were located from difference Fourier maps
and were refined with the common isotropic thermal parameter. Details of the crystal
parameter data collection and refinement for 1 are summarized in Supplementary
Table S1.

Luminescence sensing experiments

In a typical fluorescence sensing experiment of complex 1, 1.65mg of ground

compound 1 was dispersed in 3.0 mL deionized water. After adding different analytes,


https://www.sciencedirect.com/topics/chemical-engineering/deionized-water

the uniform suspension was formed after ultrasonic treatment at room temperature for
30 min. The suspension was added into the quartz tube and the fluorescence spectrum

was measured at 356 nm excited and a slit width of 2 nm.
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Fig.S1 The BJH pore diameter distribution curve.
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Fig.S2 TG analysis plots of complex 1.
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Fig.S3 PXRD Patterns of complex 1 simulated from the X-ray single-crystal structure

and as- synthesized samples of complex 1.
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Fig.S4 IR spectra of complex 1.
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Fig.S5 The emission spectra of H,dbta and complex 1 at room temperature.
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Fig.S6 (a) PXRD patterns of complex 1 dispersed in aqueous solutions of pH = 1-14; (b)
Comparison of intensity of complex 1 in aqueous solutions of pH = 1-14 when excited at 356 nm.
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Fig.S7 The anti-interference experiment of complex 1 for detecting Fe*" ions in the
presence of other cations (1.0 x 103 M).
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Fig.S8 (a) Recovery experiment of Fe3* detected by complex 1: the light colored
cylindrical bar represents the initial luminous intensity, and the dark colored
cylindrical bar represents the luminous intensity after adding Fe3* ions; (b) PXRD

patterns complex 1 after cycling.

1 after immersed in CrzO:'

1 after immersed in CrO:'

; m 1 after immersed in Fe''
" mm‘ 1 as-synthesized

Fig.S9 PXRD patterns for complex 1 and 1 after immersed in Fe3*, Cr,O,%, CrO4*
ions for 72h.
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Fig.S10 The UV-Vis adsorption spectra of different metal ions and the
excitation spectrum of 1 in aqueous solutions
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Fig.S11 IR spectra of complex 1 and 1 after immersed in Fe* ions.
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Fig.S12 The anti-interference experiment of complex 1 for detecting CrO4* ions in
the presence of other anions (1.0 x 103 M).
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Fig.S13 The anti-interference experiment of complex 1 for detecting Cr,0,% ions in
the presence of other anions (1.0 x 10-3 M).
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Fig.S14 Recovery experiment of CrO4*(a)/ Cr,0,%(b) detected by complex 1: the

light colored cylindrical bar represents the initial luminous intensity, and the dark

colored cylindrical bar represents the luminous intensity after adding CrO4>-(a)/

Cr,07%(b) ions; (¢) (d) PXRD patterns complex 1 after cycling.
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Fig.S15 (a) Recovery experiment of TNP detected by complex 1: the light colored
cylindrical bar represents the initial luminous intensity, and the dark colored cylindrical bar
represents the luminous intensity after adding TNP ions; (b) PXRD patterns complex 1 after

cycling
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Fig.S16 PXRD for complex 1 and 1 after soaking in TNP solvents for 72h.



Table S1 The BET specific surface area and the pore structure data.

Sample BET surface Pore volume Average pore
Formula .
No. area (m?/g) (cm3/g) diameter (nm)




Table S2 The crystal data for 1

Compound 2
Formula Cy3H3N504Cd
Formula weight 507.76

T/K 113

Crystal system Orthorhombic
Space group Fddd

a(A) 8.9617(12)
b(A) 19.198(3)
c(A) 40.595(7)
o(®) 90.000

L) 90.000

7(°) 90.000

V( A3) 6984.5(19)
Z 16

Deate(g cm™ 1.932

1 (mm) 1.292

F(000) 4032.0

Rint 0.0608
GOOF 1.121

R2 [I>20(D)] 0.0369

@R [1>20(1)] 0.0793

R, (all data) 0.0535

WR; (all data) 0.0869
largest diff. peak and hole (e A=) 1.830, -0.997




Table S3 Selected bond lengths [A] and angles [°] for 1

Complex 1
Cd(1)-O(1)#1 2.273(8) Cd(1)-0(1)#2 2.273(8)
Cd (1)-N(2) 2.336(10) Cd (1)-N(1)#3 2.362(8)
Cd (1)-N(1) 2.362(8) Cd(1)-0(2)#2 2.738(10)
Cd(1)-0(2)#1 2.738(10)
O(#1-Cd(1)-O(1)#2  108.1(4) O(H#1-Cd(1)-N(2) 125.9(2)
O(1)#2-Cd(1)-N(2) 125.9(2) O(D#1-Cd(1)-N(1)#3  87.0(3)
O(#2-Cd(1)-N(D#3  118.5(3) N(2)-Cd(1)-N(1)#3 68.7(2)
O(D#1-Cd(1)-N(1) 118.5(3) O(D#2-Cd(1)-N(1) 87.0(3)
N(2)-Cd(1)-N(1) 68.7(2) N(1)#3-Cd(1)-N(1) 137.5(4)
O(D#1-Cd(1)-0(2)#2  149.7(3) O(D#2-Cd(1)-0(2)#2  49.4(3)
N(2)-Cd(1)-0O(2)#2 79.56(16) N(DH#3-Cd(1)-O(2)#2  88.5(3)
N(1)-Cd(1)-O(2)#2 83.9(3) O(1)#1-Cd(1)-O(2)#1  49.4(3)
O(1)#2-Cd(1)-0O(2)#1  149.7(3) N(2)-Cd(1)-O(2)#1 79.56(16)
N(1)#3-Cd(1)-02)#1  83.9(3) N(1)-Cd(1)-O(2)#1 88.5(3)

OQ)#2-Cd(1)-0Q2)#1  159.1(3)

Symmetry transformations used to generate equivalent atoms: #1 -x+1,-y,-z+2 #2 -X,-y,-z+2




Table S4 HOMO and LUMO energies calculated for nitroaromatic explosives at

B3LYP/6-31G** level of theory

Analytes HOMO (eV) LUMO (eV) Band gap
TNP [l -8.2374 -3.8978 4.3396
TNT [1] -8.4592 -3.4926 4.9666
1,3-DNB [ -7.9855 -3.4311 4.5544
2,4-DNT -7.7645 -3.2174 4.5471
NB (1] -7.5912 -2.4283 5.1629
1,4-DNB [ -8.3525 -3.4967 4.8557
1,3,5-TNB [ -8.9338 -3.6831 5.2507
Table S5 Comparison of literature reports for complexes as sensors of TNP
Detection
-1
Complexes K, (M) Limit Ref.
This
[Cd(dbta)], (1) 6.24x10° | 5.35x10°M
work
4.13 x 10°
{[La(H,0)4(HL)]-H,O} (1) 4.61x10* v [3]
(Probe 1)
N,N'-(2-hydroxypropane-1,3-diyl)bis(1,8- 1.35x107 5.86 ppt (4]
naphthalimide-m-benzenesulfonamide)
2.54 x 1076
[Zn,(1,2-bdc),(BPDPE),], (1) 1.99x104 v [5]
[Zny(L?)(p s-dca)y(pi-dea)], (2) 1.542x10* | 0.0985 ppm [6]
[Ba(PSTP),5(H,0)]. (1) 9.6x10° 0.31 ppm [7]
DFCAP 4.14x10° 1.74 uM [8]
SP 9.74x10* 19 ppm [9]
[(CPh)AI(OH)(H,0)INO; / 0.99 uM [10]
Compound (1) 2.19x10* 0.79 uM [11]
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