
Highly selectivity and sensitivity Zn(II) coordination 

polymer luminescent sensor for Al3+ and NACs in 

aqueous phase 
Xiao Zhang‡*a, Xuan Luo‡a, Nanxi Zhangc, Jie Wu**b, Yong-Qing Huangd

Supporting information 

Figure cation:
Fig.S1 The TGA plots of compound 1. 

Fig.S2 Powder X-ray diffraction patterns for ZnO and residue of compound 1 after 

thermogravimetric analysis.

Fig. S3 Experimental and simulated Powder X-ray diffraction patterns for compound 1.

Fig. S4 IR spectra of compound 1 and H2TBA ligand.

Fig. S5 Solid state emission spectra of compound 1 and free H2TBA ligand upon excitation at 303 

nm and 276 nm, respectively.

Fig. S6 Emission spectra of 1 dispersed in different solvents when excited at 295 nm.

Fig. S7 Powder XRD patterns of 1 immersed in different solvents at room temperature.

Fig. S8 Powder XRD patterns of simulated from the single-crystal data of 1 and synthesized 

compound and 1/Mn+

Fig. S9 The fitting curve of the luminescence intensity of 1 at different Al3+ concentration

Fig. S10 IR spectra of compound 1 and 1/Al3+.

Fig. S11 The XPS of Al3+/1 shows the typical peak of Al3+ at 531 ev.

Fig. S12 The luminescence intensity of 1 upon incremental addition of Al3+ ions and addition of 

HCl and Al3+ ions, respectively.

Fig. S13 Powder XRD patterns of simulated from the single-crystal data of 1 and synthesized 

compound and washed 1/Al3+.

Fig. S14 - S22 (a) The luminescence intensity of 1 upon incremental addition of NACs solution (5 

mM) in water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of 

NACs solution (5 mM) in water.

Fig. S23 - S31 The fitting curve of the luminescence intensity of 1 at different NACs.

Fig. S32 HOMO and LUMO of H2TBA ligand and NACs

Fig. S33 Spectral overlaps between absorbance spectra of NACs and emission spectra of 1.

Table cation:
Table S1. The Selected Bond Lengths (Å) and Angles (deg) of Compound 1

Table S2 HOMO and LUMO energies for calculated NACs and H2TBA at B3LYP/6-31G* level of 

theory.

Electronic Supplementary Material (ESI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2017



100 200 300 400 500 600 700

20

40

60

80

100

 

 

  W
eig

ht
 (%

)

Temperature (OC)

Fig.S1 The TGA plots of compound 1 
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Fig.S2 Powder X-ray diffraction patterns for ZnO and residue of compound 1 after 

thermogravimetric analysis.
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Fig. S3 Experimental and simulated Powder X-ray diffraction patterns for compound 1.
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Fig. S4 IR spectra of compound 1 and H2TBA ligand
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 Fig. S5 Solid state emission spectra of compound 1 and free H2TBA ligand upon excitation at 

303 nm and 276 nm, respectively.
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 Fig S6 Emission spectra of 1 dispersed in different solvents when excited at 295 nm.
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Fig. S7 Powder XRD patterns of 1 immersed in different solvents at room temperature.
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Fig. S8 Powder XRD patterns of simulated from the single-crystal data of 1 and synthesized 

compound and 1/Mn+
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δ=4.21 (N=10)

Limit detection =3δ/Slope=7.18×10-6 M
Fig. S9 The fitting curve of the luminescence intensity of 1 at different Al3+ concentration
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Fig. S10 IR spectra of compound 1 and 1/Al3+
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Fig. S11 The XPS of 1/Al3+ shows the typical peak of Al3+ at 74.8 ev
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Fig. S12 Powder XRD patterns of simulated from the single-crystal data of 1 and synthesized 

compound and washed 1/Al3+.
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Fig. S13 The luminescence intensity of 1 upon incremental addition of Al3+ ions and addition of 

HCl and Al3+ ions, respectively.
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Fig.14 (a) The luminescence intensity of 1 upon incremental addition of PA solution (5 mM) in 

water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of PA solution 



(5 mM) in water.
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Fig.15 (a) The luminescence intensity of 1 upon incremental addition of 4-NP solution (5 mM) in 

water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of 4-NP 

solution (5 mM) in water.
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Fig.16 (a) The luminescence intensity of 1 upon incremental addition of p-NT solution (5 mM) in 

water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of p-NT 

solution (5 mM) in water.
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Fig.17 (a) The luminescence intensity of 1 upon incremental addition of 2,4-DNT solution (5 mM) 

in water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of 2,4-DNT 

solution (5 mM) in water.
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Fig.18 (a) The luminescence intensity of 1 upon incremental addition of 2-NP solution (5 mM) in 

water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of 2 - NP 

solution (5 mM) in water.
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Fig.19 (a) The luminescence intensity of 1 upon incremental addition of NB solution (5 mM) in 

water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of NB solution 

(5 mM) in water.
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Fig. Fig.20 (a) The luminescence intensity of 1 upon incremental addition of o-NT solution (5 

mM) in water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of o-

NT solution (5 mM) in water.
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Fig.21 (a) The luminescence intensity of 1 upon incremental addition of m-NT solution (5 mM) in 

water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of m-NT 

solution (5 mM) in water.
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Fig.22 (a) The luminescence intensity of 1 upon incremental addition of m-DNB solution (5 

mM) in water. (b) Stern-Volmer plot for the luminescence intensity of 1 upon the addition of m-

DNB solution (5 mM) in water.
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Fig. S23 The fitting curve of the luminescence intensity of 1 at different PA concentration 

(linear range 0-0.040 mM).
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Fig. S24 The fitting curve of the luminescence intensity of 1 at different 4-NP concentration 

(linear range 0-0.040 mM).
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Fig. S25 The fitting curve of the luminescence intensity of 1 at different p-NT

 concentration (linear range 0-0.040 mM).
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Fig. S26 The fitting curve of the luminescence intensity of 1 at different 2,4-DNT

 concentration (linear range 0-0.040 mM).
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Fig. S27 The fitting curve of the luminescence intensity of 1 at different 2-Np concentration 

(linear range 0-0.040 mM).
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Fig. S28 The fitting curve of the luminescence intensity of 1 at different NB concentration 

(linear range 0-0.040 mM).
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Fig. S29 The fitting curve of the luminescence intensity of 1 at different o-NT concentration 

(linear range 0-0.040 mM).
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Fig. S30 The fitting curve of the luminescence intensity of 1 at different m-NT concentration 

(linear range 0-0.040 mM).
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Fig. S31 The fitting curve of the luminescence intensity of 1 at different m-DNB concentration 

(linear range 0-0.040 mM).
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Fig. S32 HOMO and LUMO of H2TBA ligand and NACs
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Fig. S33 Spectral overlaps between absorbance spectra of NACs and emission spectra of 1.

Table S1. The Selected Bond Lengths (Å) and Angles (deg) of Compound 1

Zn1-O1 1.920(2) Zn1-O3 1.981(2)

Zn1-N1i 2.033(3) Zn1-N4ii 2.015(3)

O1-Zn1-O3 124.76(11) O1-Zn1-N1i 104.44(12)

O1-Zn1-N4ii 112.13(12) O3-Zn1-N1i 100.78(10)

O3-Zn1-N4ii 103.05(11) N4ii-Zn1-N1i 110.92(11)

Symmetry codes: (i) 1/2+X,3/2-Y,1-Z; (ii) 1-X,1-Y,1-Z; 

TableS2 HOMO and LUMO energies calculated for NACs and H2TBA at B3LYP/6-31G* level 

of theory[1]

Analytes Homo(ev) LUmo(ev) Bond gap



PA -8.595166 -4.320934 4.274232

2,4-DNT -8.41361 -3.409107 5.004502

p-NT -7.655022 -2.792225 4.862798

NB -7.887787 -2.912631 4.975156

m-DNB -8.730522 -3.596104 5.134419

o-NT -7.554773 -2.746777 4.807996

m-NT -7.55031 -2.838932 4.711378

2-Np -7.160373 -3.172671 3.987702

4-Np -7.290064 -2.73967 4.550394

H2TBA -7.478068 -2.605952 5.034275
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