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Supporting information contains 7 figures  

Index: 

Figure S-1. Representative behavior of the permeate flux, salt rejection and salt 

permeability of RO membranes during preconditioning (BSA-free and 10 

mmol/L-NaCl solution at 0.7 MPa). (a) MWCNT-PA nanocomposite membrane and 

(b) laboratory-made plain PA membrane. 
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Figure S-2. Snapshots by fluorescence microscopy of the spacer and membrane 

observed as a function of fouling time under crossflow filtration at 0-144 h on (a) 

CM-A, (b) CM-B, (c) laboratory-made plain PA membrane and (d) MWCNT-PA 

nanocomposite membrane. 
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Figure S-3. (a) Fluorescent patterns and (b) patterns seen through the transparent 

spacer. Fluorescent distortions by diffraction due to light passing though the spacer 

can be seen in the images. 
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Figure S-4. Optical (left) and fluorescent (right) images of (a,b) the MWCNT-PA 

nanocomposite membrane and (c,d) CM-A observed, respectively. 
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Figure S-5. (a) Optical microscope image with arrows indicating white lines. (b) FM 

image of the MWCNT-PA nanocomposite membrane with indications that the BSA 

adhesion formed a line, which is consistent with figure (a). The brightness and 

contrast were altered to reveal the small degree of fouling. 
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Figure S-6. (a) MD snapshot of GPA after relaxation. Orange atoms depict the 

graphene layers and blue atoms represent the PA matrix. (b) Charge transfer 

mapping from PA to graphene sheet. (c) MD snapshot of the triple-wall carbon 

nanotube and PA after relaxation. Orange concentric layers are carbon nanotubes 

walls and blue atoms represent the PA matrix. (d) The charge transfer mapping 

from PA to carbon nanotube. 
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Figure S-7. The calculated model of the surface of (a) the GPA and (b) plain PA 

and their corresponding interfacial water layer. The blue spheres correspond to the 

amide bonds of PA molecules. The surface of the GPA is well-covered by 

hydrogen-bonded water molecules compared with the plain PA suggesting the 

interfacial water layer of the GPA can prevent the interaction of amide bonds and 

the proteins in the water source. 
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Figure S-1. Representative behavior of the permeate flux, salt rejection and salt 

permeability of RO membranes during preconditioning (BSA-free and 10 mmol/L-NaCl 

solution at 0.7 MPa). (a) MWCNT-PA nanocomposite membrane and (b) laboratory-made 

plain PA membrane. 
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Figure S-2. Snapshots by fluorescence microscopy of the spacer and membrane observed 

as a function of fouling time under crossflow filtration at 0-144 h on (a) CM-A, (b) CM-B, (c) 

laboratory-made plain PA membrane and (d) MWCNT-PA nanocomposite membrane. 
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Figure S-3. (a) Fluorescent patterns and (b) patterns seen through the transparent spacer. 

Fluorescent distortions by diffraction due to light passing though the spacer can be seen in 

the images. 

 

 

 

 

 

Figure S-4. Optical (left) and fluorescent (right) images of (a,b) the MWCNT-PA 

nanocomposite membrane and (c,d) CM-A observed, respectively. 
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Figure S-5. (a) Optical microscope image with arrows indicating white lines. (b) FM image 

of the MWCNT-PA nanocomposite membrane with indications that the BSA adhesion 

formed a line, which is consistent with figure (a). The brightness and contrast were altered to 

reveal the small degree of fouling. 

 

 

Figure S-6. (a) MD snapshot of GPA after relaxation. Orange atoms depict the graphene 

layers and blue atoms represent the PA matrix. (b) Charge transfer mapping from PA to 

graphene sheet. (c) MD snapshot of the triple-wall carbon nanotube and PA after relaxation. 

Orange concentric layers are carbon nanotubes walls and blue atoms represent the PA 

matrix. (d) The charge transfer mapping from PA to carbon nanotube. 
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Figure S-7. The calculated model of the surface of (a) the GPA and (b) plain PA and their 

corresponding interfacial water layer. The blue spheres correspond to the amide bonds of 

PA molecules. The surface of the GPA is well-covered by hydrogen-bonded water molecules 

compared with the plain PA suggesting the interfacial water layer of the GPA can prevent the 

interaction of amide bonds and the proteins in the water source.  

 


