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Figure S1.  ATR-IR spectra show the appearance of a shoulder for the functionalized membranes 
around 1060-1100 cm-1.  An absorption peak around 1070-1080 cm-1 is commonly attributed to 
stretching mode of Si-O-Si bonds, confirming the presence of silanized SiO2 particles at the 
membrane surface. 
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The four hollow bars represent, respectively:
0.6 M NaCl - pH 2 (HCl) - pH 11 (NaOH) - Bath Son.
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Figure S2.  XPS and SEM analyses performed after the membranes functionalized with 
nanoparticles coated with –N(CH3)3

+-terminated ligands were subjected to stress.  Results are 
within experimental error with those obtained on membranes as functionalized, suggesting the 
irreversibility of the functionalization. 



 
 
 
 

Figure S3. Statistics of foulant-membrane interaction forces measured by AFM 
(presented as F/R, with R being the radius of the particle probe).  Data for control 
polyamide and for membranes functionalized with –N(CH3)3

+-functionalized 
nanoparticles are shown in black and red, respectively.  Plot 7A shows data for BSA-
fouled tip, while plot 7B presents results obtained using an alginate-fouled tip.  The 
average, median, standard deviation, 1st, 5th, 95th, and 99th percentile are shown for 125 
separate retracting curves. The test solution for the measurements is synthetic wastewater 
effluent as described in the experimental section.  Measurements were carried out at room 
temperature (23 °C). 



Table S4. Summary of the forward osmosis performance test parameters, including feed solution 
concentration, cF, draw solution concentration, cD, water flux, Jw, reverse NaCl flux, Js, and 
resulting transport parameters A, B, and S.  All tests were conducted at 25 °C and at a cross-flow 
of 21.4 cm/s (without spacers). 
 

 


