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Scheme S1. Molecular structure of the water pollutants examined in this study: Diclofenac Sodium 

(DCF) and Ibuprofen Sodium (IBR). 

 

 

Scheme S2. Molecular structure of the rigid body adopted to concomitantly model the two linkers. 

Element colour code: carbon, grey; hydrogen, white; nitrogen, blue; oxygen, red; sulphur, yellow. 
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Figure S1. Infrared spectra (KBr, T = 298 K, 2000-400 cm-1) of Zr_BTDZ and its constitutive 

linkers H2TPDC and H2BTDZ at comparison.  
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Figure S2. Graphical representation of the final stage of the structure refinement, carried out with 

the Rietveld method, on the powder X-ray diffraction data of a sample of thermally activated 

Zr_BTDZ. Observed, calculated and difference patterns: blue, red and grey trace, respectively. 

The green ticks above the horizontal axis indicate the positions of the Bragg reflection maxima. 

The portion above 15° has been magnified for the sake of visibility. 

 

 

Figure S3. X-ray fluorescence spectra of powdered samples of (a) thermally activated Zr_BTDZ 

and (b) [DCF@Zr_BTDZ], with the corresponding elemental analysis. The signals of chromium 

are due to the chemical nature of the X-ray source anode, while the signal of argon descends from 

the fact that the spectra were acquired in air.   

a) b)
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Figure S4. Scanning electron microscopy images of a powdered sample of Zr_BTDZ. 

 

 

Figure S5. Energy dispersive X-ray analysis of Zr_BTDZ employed for the acquisition of the 

images in collected in Figure S4. The distribution of carbon (also due to the carbon tape on which 

the sample was deposited), oxygen, zirconium and sulphur can be appreciated.  
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Figure S6. 1H NMR spectrum [400 MHz, Na(OD)/D2O/DMSO-d6, 298 K] of digested 

Zr_BTDZ·DMF. Highlighted the signals of the two ligands used to retrieve their stoichiometric 

ratio. The asterisk marks a signal of DMF. 
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Figure S7. TG-DTG traces of Zr_BTDZ.  

 

 

Figure S8. Whole powder pattern refinement carried out with the Le Bail method on the powder 

X-ray diffraction pattern of the solid residue recovered at the end of the thermal analysis performed 

on Zr_BTDZ with the space group and unit cell parameters of the tetragonal polymorph of ZrO2 

(ICSD entry 68589). Observed, calculated and difference patterns: blue, red and grey trace, 

respectively. The green ticks above the horizontal axis indicate the positions of the Bragg reflection 

maxima of tetragonal ZrO2. 
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Figure S9. DSC trace of thermally activated Zr_BTDZ.   
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Figure S10. (a) Temperature-resolved powder X-ray diffraction patterns acquired in air on a 

sample of thermally activated Zr_BTDZ in the temperature range 303-763 K. (b) Percentage 

relative variation of the unit cell parameters (p) of Zr_BTDZ as a function of the temperature, 

retrieved by means of a parametric whole powder pattern refinement on the data shown in (a). 

 

a)

b)
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Figure S11. Absorption spectra of H2BTDZ and Zr_BTDZ at comparison. 

 

 

Figure S12. Benesi-Hildebrand fitting on the I vs. [C] plots for the determination of the Kb values 

of DCF and IBR for Zr_BTDZ. 

 

 

Figure S13. Linear fitting on the I vs. [C] plots for the determination of the LOD values of DCF 

and IBR by Zr_BTDZ.  
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Figure S14. (a) HOCO and (b) LUCO of Zr_BTDZ. 

 

 

Figure S15. (a) HOMO (E = 4.001135 eV) and (b) LUMO (E = 0.706570 eV) of DCF. 

 

 

Figure S16. (a) HOMO (E = 3.799980 eV) and (b) LUMO (E = 1.040722 eV) of IBR.  
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(a) 

 

 

(b) 

 

Figure S17. Adsorption data on the (a) single-component and (b) binary mixture fitting on 

Zr_BTDZ according to a Langmuir model.  
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Figure S18. Luminescence spectra acquired for Zr_BTDZ after two successive IBR adsorption 

and desorption cycles.  
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Table S1. Comparison of the DCF/IBR adsorption performance of Zr_BTDZ with other ZrIV 

MOFs from the literature. 

 

MOF 
SSA 

[m2/g] 

Xm 

(DCF) 

[mg/g] 

Xm 

(IBR) 

[mg/g] 

Reference 

Zr_BTDZ 3770 100 161.3 This work 

TTz@PCN-700 757 263 --- [1] 

TzPhTzMe@PCN-700 547 167 --- [1] 

UiO-67-TzTz 1310 62 --- [2] 

PCN-134 756 649 --- [3] 

MOF-525 427 519 --- [4] 

UiO-66 1082/1123 189 127 [5/6] 

UiO-66-NH2 902/532 106 55 [7/8] 

Zr-MOF-

NH2/triptophane 
730 --- 

371 [9] 

UiO-67-BA(10) 2900 --- 213 [10] 

UiO-66-SO3H 910 263  [7] 

UiO-66-(COOH)2 980 480  [11] 

MOF-808 1517/1314 833 300 [12/13] 

MOF-802 5 --- 48 [13] 

ZJU-101 561 546  [14] 
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