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S1. Analytical Method 

The concentration of the pesticides was measured by UHPLC-DAD device (Series 

1200 coupled to diode-array detector, Agilent Technologies, Foster City, CA, USA) using 

a linear gradient from 100% phase A to 100% phase B in 6.1 min. A HPLC reversed-phase 

XDB-C18 analytical column (Zorbax Eclipse XDB-C18, 1.8 μm, 4.6 × 50 mm, Agilent Tech-

nologies, Foster City, CA, USA) was used. The mobile phase used was a mixture of sol-

vents A (ultrapure water acidified with 0.1% formic acid) and B (acetonitrile). The flow 

rate was 1 mL/min and the injection volume was 100 μL. The UV-signal for each com-

pound was recorded at the wavelength of maximum absorption: 300 and 248 for thia-

bendazole and acetamiprid, respectively. Before UPLC analysis, 9 mL of sample were fil-

tered (0.22 μm) and the filter was then washed with 1 mL of acetonitrile (ACN) for a final 

volume of 10 mL (9:1 sample:ACN). 

S2. Photoluminescence (PL) experiments 

Fluorescence spectroscopy measurements were performed employing a Jasco FP-

8300 spectrofluorometer (Jasco, Tsukuba, Japan) at room temperature. The obtained re-

sults summarized in the Figure below (Figure S1) show the corresponding PL spectra for 

the three samples (sol, P25 and sol/P25). Following the literature [1], a strong emission 

intensity is usually associated with high electron-hole recombination probability. How-

ever, our results show that the sol sample presents the lower PL intensity. It must be taken 

into account that even if we have used the same quantities for the catalysts, their disper-

sions in the corresponding samples were not equivalent. Indeed, the materials differ in 

terms of physicochemical properties that might affect the PL emission (e.g., scattering ef-

fects). It is then clear that for sol sample the obtained PL data do not fully support the fast 

complexation of electron-hole pairs of sol compared to P25 and sol/P25. To better under-

stand its moderate catalytic activity, it should be taken into consideration that the sol sam-

ple is crystallized only in the anatase phase, so it has different electronic states, and might 

have different PL behavior and photogenerated radicals’ formation mechanism. Moreo-

ver, the surface chemistry of sol sample might differ from the P25-based materials, so an-

other plausible explanation might be the pH zero charge point and the ability to adsorb 

the target molecules. 
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Figure S1. PL emission spectra of three samples (sol, P25 and sol/P25). 

 

 

Figure S2. Final RhB rejection (%) due to photocatalytic degradation by PHFs under UV-A illumi-

nation for 90 min, after five successive cycles (C0 = 5 ppm, pH = 6, 25 °C). 
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Figure S3. Micropollutant’s rejection evolution in permeate and retentate effluents during the num-

ber of operation cycles of the PNFR unit without complete regeneration of the unit. 
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