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Table S1. The selected bond lengths [Å] and angles [º] of complex CTGU-19. 

Eu1-O1   2.384(2) Eu1-O3#3  2.406(2) 

Eu1-O2#3  2.404(3) Eu1-O4#5  2.387(2) 

Eu1-O3  2.364(2) Eu1-O5#4  2.446(2) 

Eu1-O3#1   2.384(2) Eu1-N1#5  2.593(3) 

O1-Eu1-O5#4  78.17(8) O3#2-Eu1-O2#1  78.84(9) 

O1-Eu1-O3#1  73.68(8) O3-Eu1-O4#5  108.19(8) 

O1-Eu1-O4#5  144.57(8) O3#2-Eu1-O4#5  71.69(8) 

O1-Eu1-O2#1  97.13(10) O3-Eu1-O3#1  69.71(8) 

O1-Eu1-N1#5  80.53(9) O3-Eu1-O3#2  69.08(9) 

O2#1-Eu1-N1#5  79.20(9) O3#2-Eu1-O3#1  69.38(8) 

O2#1-Eu1-O3#1  79.24(8) O3-Eu1-O5#4  68.76(8) 

O2#1-Eu1-O5#4  149.80(9)  O3#2-Eu1-O5#4  122.51(8) 

O3#1-Eu1-N1#5  143.77(8) O3#1-Eu1-O5#4  126.27(8)  

O3#2-Eu1-N1#5  133.21(9)  O4#5-Eu1-O5#4  86.49(8) 

O3-Eu1-N1#5  139.07(9) O4#5-Eu1-O3#2  138.75(8) 

O3-Eu1-O1  95.78(9) O4#5-Eu1-O2#1  80.41(9) 

O3#2-Eu1-O1  142.96(7) O4#5-Eu1-N1#5  64.22(9) 

O3-Eu1-O2##1  141.28(8) O5#4-Eu1-N1#5  70.61(8) 

Symmetry code: #1 1-X,3/2-Y,+Z; #2 -1/4+Y,5/4-X,5/4-Z; #3 5/4-Y,1/4+X,5/4-Z; #4 3/4-Y,1/4+X,-3/4+Z;  

#5 1-X,1-Y,1-Z; #6 -1/4+Y,3/4-X,3/4+Z 

 



 

Figure S1. The channel width of CTGU-19. 

 

 

Figure S2. The powder X-ray diffraction pattern of CTGU-19 are immersed in different pH 
solutions for 24 h. 

 



 

Figure S3. The PXRD was obtained after CTGU-19 was immersed in 0.2mM different antibiotic 
solutions for 48h. 

 

 

Figure S4. TGA curves for CTGU-19 under air atmosphere. 
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(b) 

Figure S5. (a) Solid-state excitation and emission spectra for CTGU-19 at room temperature. (b) 
Liquid excitation and emission spectra of CTGU-19 at room temperature. 
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(b) 

Figure S6. Fluorescence spectrum of CTGU-19 dispersed in aqueous solutions of different  
antibiotics under (a) 320nm; (b) 359nm excitation 
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Figure S7. (a) The plot of I0/I - 1 of CTGU-19 in different concentration of ODZ solution. (b) The 
plot of I0/I - 1 of CTGU-19 in different concentration of NFT solution. 
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Figure S8. Fluorescence intensity of CTGU-19 by different antibiotics at room temperature and 
selective detection of (a) ODZ; (b)NFT in water. 

 

 



 

Figure S9. Uv-vis absorption spectra of different antibiotic solutions. 

 

Table S2. Element content in composite catalyst. 

Ag@CTGU-19 
Ag 0.85% 

Eu 33.73% 

Au@CTGU-19 
Au 0.94% 

Eu 27.67% 

Ag0.2-Au0.8@CTGU-19 

Au 4.60% 

Ag 4.14% 

Eu 23.45% 

 



 

(a) 

 

(b) 



 

(c) 

Figure S10. The energy dispersive X-ray (EDX) spectroscopy analysis of (a) Ag@CTGU-19; (b) 
Au@CTGU-19; (c) Ag0.8-Au0.2@CTGU-19. 
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(b) 
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(c) 

 

(d) 

 

(e) 

 

(f) 

 



 

(g) 

 

(h) 

Figure S11. The catalytic reduction 4-NP and the plot of ln(Ct/C0) ~t of Ag0.1-Au0.9@CTGU-19 
(a), Ag0.2-Au0.8@CTGU-19 (b), Ag0.3-Au0.7@CTGU-19 (c); Ag0.4-Au0.6@CTGU-19 (d), 
Ag0.5-Au0.5@CTGU-19 (e), Ag0.6-Au0.4@CTGU-19 (f), Ag0.7-Au0.3@CTGU-19 (g) and 
Ag0.9-Au0.1@CTGU-19 (h). 

 

 

Figure S12. Relationship between In (Ct/C0) and reaction time (t) of 4-NP in CTGU-19 catalytic 
reduction with different silver nitrate loads. 

 

 



Table S3. The catalytic activity of 0.1 mg composite catalyst for 4-NP reduction reaction. 

Ag@CTGU-19 93.67 s-1·g-1 

Ag0.9-Au0.1@CTGU-19 78 s-1·g-1 

Ag0.8-Au0.2@CTGU-19 298 s-1·g-1 

Ag0.7-Au0.3@CTGU-19 105 s-1·g-1 

Ag0.6-Au0.4@CTGU-19 139.5 s-1·g-1 

Ag0.5-Au0.5@CTGU-19 64.5 s-1·g-1 

Ag0.4-Au0.6@CTGU-19 145 s-1·g-1 

Ag0.3-Au0.7@CTGU-19 124.4 s-1·g-1 

Ag0.2-Au0.8@CTGU-19 107.6 s-1·g-1 

Ag0.1-Au0.9@CTGU-19 124.1 s-1·g-1 

Au@CTGU-19 9.56 s-1·g-1 

 

Table S4. The catalytic activity of 0.2 mg composite catalyst for 4-NP reduction reaction. 

Ag@CTGU-19 164.5 s-1·g-1 

Ag0.9-Au0.1@CTGU-19 142 s-1·g-1 

Ag0.8-Au0.2@CTGU-19 193.5 s-1·g-1 

Ag0.7-Au0.3@CTGU-19 225.5 s-1·g-1 

Ag0.6-Au0.4@CTGU-19 220 s-1·g-1 

Ag0.5-Au0.5@CTGU-19 257.5 s-1·g-1 

Ag0.4-Au0.6@CTGU-19 156.5 s-1·g-1 

Ag0.3-Au0.7@CTGU-19 212.5 s-1·g-1 

Ag0.2-Au0.8@CTGU-19 141.5 s-1·g-1 

Ag0.1-Au0.9@CTGU-19 138.5 s-1·g-1 

Au@CTGU-19 64.5 s-1·g-1 

 

 

 



Table S5. Catalytic activity of composite catalyst for 4-NP reduction reaction. 

Ag@CTGU-19 19.04 s-1·g-1 

Ag0.9-Au0.1@CTGU-19 21.90 s-1·g-1 

Ag0.8-Au0.2@CTGU-19 52.34 s-1·g-1 

Ag0.7-Au0.3@CTGU-19 24.80 s-1·g-1 

Ag0.6-Au0.4@CTGU-19 32.60 s-1·g-1 

Ag0.5-Au0.5@CTGU-19 33.40 s-1·g-1 

Ag0.4-Au0.6@CTGU-19 33.90 s-1·g-1 

Ag0.3-Au0.7@CTGU-19 28.90 s-1·g-1 

Ag0.2-Au0.8@CTGU-19 20.60 s-1·g-1 

Ag0.1-Au0.9@CTGU-19 33.86 s-1·g-1 

Au@CTGU-19 30.32 s-1·g-1 

 

 

 

 

(a) 

 

(b) 



 

 

(c) 

Figure S13. PXRD of (a) Ag@CTGU-19; (b) Au@CTGU-19; (c) Ag0.8-Au0.2@CTGU-19 before 
and after nitrophenol reduction experiment. 
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Figure S14. Five cycles of Ag0.8-Au0.2@CTGU-19 reduction of 4-NP. 

 

Table S6. Summary of rate constants of other similar 4-nitrophenol reduction reactions catalyzed 
by previously reported catalysts 

Name of Catalyst reaction rate constants per unit mass (s-1 g-1) Reference 

CuO-Ag   6.40 (1) 

Au/ZSBA-PL   2.36 (2) 

Au@S-CLLCS   2.30 (3) 

Au NPs   0.51 (4) 

Au-Pd/clay   13.66 (5) 

Pt@OMS   3.53 (6) 

Pt-in-ANTs   13.3 (7) 

Ag@CTGU-3  8.64 (8) 

Ag@CTGU-4   3.03 (8) 

Ag@CTGU-1 25.7 (9) 

Ag0.8-Au0.2@CTGU-19 52.34 This work 
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Table S7. Summary of rate constants of other similar 2-nitrophenol reduction reactions catalyzed 
by previously reported catalysts 

Name of Catalyst reaction rate constants per unit mass (s-1 g-1) Reference 

Cu/CS-CMM   6 (10) 

Fe3O4/SiO2@Ag   5.5 (11) 

Au NPs   53 (12) 

Au@CTGU-3  3.33 (8) 

Au@CTGU-4  0.85 (8) 

Ag/Au NPs   0.55 (s-1) (13) 

Ag0.8-Au0.2@CTGU-19 68.80 This work 

 

 

 

 

Table S8. Summary of rate constants of other similar 3-nitrophenol reduction reactions catalyzed 
by previously reported catalysts 

Name of Catalyst reaction rate constants per unit mass (s-1 g-1) Reference 

Ag@AuNPs   0.69 (s-1) (13) 

Colloidal Au NPs   7.33 (14) 

Au@CTGU-3  4.5 (8) 

Au@CTGU-4  1.58 (8) 

Colloidal Pt-NPs   3.2 (s-1) (15) 

Ag0.8-Au0.2@CTGU-19 53.60 This work 
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