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Section S.1 
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Figure S.1.1. Boltzmann’s functions for single parabens. 
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Figure S.1.2. Selectivity of each paraben. All the axes reports the concentration values (g/mL). 

  



 

 
 

Figure S.1.3. Chemical structures of a. Propyl paraben; b. iso–Butyl paraben; 

c. Butyl paraben; d. Benzyl paraben 

  



Section S.1.4. MIPs characterization 
Thermogravimetric analysis was carried out on a series of MIP samples, on a Netzsch STA 2500 Regulus 

instrument. Measurements were conducted in air atmosphere in the 25°C-950°C temperature range.  

Thermogravimetric plots (Figure S.1.4.1.) mainly consist in a series of pseudo-plateaus, indicating the 

occurrence of several physical and/or chemical processes with the increasing of temperature. The pseudo-

plateau regions associated with weight loss have been respectively labelled from A to D. Region A (up to 

270°C) could be assigned to the loss of physically adsorbed and volatile chemical species and solvent residues.  

 
Figure S.1.4.1. Thermogravimetric (TGA) plots of the MIP sample series. 

 

Looking at Figure S.1.4.1., which reports the detailed regions of the MIP sample series TGA plots, region 

B and D, respectively located between 270°C÷399°C (region B) and 491°C÷715°C (region D), have been 

assigned to chemical processes. The 60% weight residue is related to the silica residue, which is the inorganic 

fraction of the sample. The reason for this assignment is clear from the investigation of the differential thermal 

analysis (DTA) plots of the MIP samples, reported in Figure S.1.4.2.  

 

 
Figure S.1.4.2. Differential thermal analysis (DTA) 

 

Looking at the DTA plots, region B and D are characterized by the presence of two exothermal peaks. 

Peak B appears to be quite sharp, and the partial decomposition of the functional moieties bonded to the Si 

atoms, as is expected from the MIPs synthetic procedure, can be hypothesized. On the other hand, region D 



appears to be larger and falls in the temperature range in which the combustion reaction that generates CO2 

generally occurs, since the analysis has been conducted in air atmosphere. Given the mixed organic-inorganic 

nature of the presented MIPs, from both the thermogravimetric plot and the DTA analysis is possible to 

confirm a good reproducibility of the synthetic procedure. 

 

FTIR spectra were recorded on a Perkin-Elmer Spectrum Two instrument, equipped with an Attenuated 

Total Reflectance (ATR) accessory, with a Zirconium Selenide (ZnSe) window. Spectra were recorded on 

pristine powder samples in the 4000 cm-1 - 450 cm-1 range. The Fourier transform infrared spectroscopy (FTIR) 

spectra band intensity has been normalized to 100% for all the eight samples. The preliminary FTIR analysis 

of the MIP samples, reported in Figure S.1.4.3, shows several frequency bands in the range of 3600 cm-1 - 3900 

cm-1 (labelled as A), 2700 cm-1 - 3000 cm-1 (labelled as B), 1500 cm-1 - 2400 cm-1 (labelled as C) and below 1300 

cm-1 (labelled as D). 

 
Figure S.1.4.3. Overall view of the MIP series FTIR spectra. 

 

Broadly speaking, the spectra show a very good overlap in the various frequency ranges along all the 

sample series. In particular, as shown in Figure S.1.4.4, in both 2700 cm-1 - 3100 cm-1 and 3600 cm-1 - 3900 cm-1 

frequency ranges, a progressive increase in intensity is clearly visible with the progressive increase in size and 

branching of the alkyl groups of the template molecule.  

 



Figure S.1.4.4. Detail of a) 2600 cm-1 ÷ 4000 cm-1 frequency range and 

b) detail of 1500 cm-1 ÷ 410 cm-1 frequency range. 

 

The absorption in the 3600 cm-1 - 3900 cm-1 range (region A) could be assigned to O-H bond stretching; 

since the bands appear to be relatively broad, it could be hypothesized that the -OH functional group is 

involved in some bonding interactions. On the other hand, the absorption bands in the 2700 cm-1 - 3100 cm-1 

range (region B) could be assigned to C-H symmetric bond stretching. In particular, the increase in absorption 

intensity is mostly visible from the “MIP – Isopropyl paraben Sample”. Then considering panel b of figure 6, 

the large peak cantered at 1045 cm-1 was assigned to the Si-O-Si bond stretching, while the series of peaks 

between 790 cm-1-700 cm-1 was assigned to Si-C bond vibrations, being carbon atoms both aromatic and 

aliphatic. The reported data is consistent with the outcome of the synthetic procedure used for the preparation 

of the MIPs. 

 


