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Supplementary material 
 
 
1. Experimental Section 

The porosity (ε) was determined by gravimetric method and calculated by the following 

equation: 

𝜀(100%) = (𝑊𝑤 −𝑊𝑑) ∕ (𝜌 × 𝐴 × 𝐿) × 100 

where Ww and Wd are the weight of wet and dry membrane (g), respectively; A is the effective 

area of the membrane (cm2); ρ is the density of water; L is the wet membrane thickness (cm). 
 
2. Figures and Tables 

 
 

  
Fig. S1 Cross-section of the CNT-PVA selective layer (a), PVDF (b) and PES 

membrane (c). 

 
Fig. S2 The porosity of the CNT-PVA selective layer, PVDF and PES membrane. 

 
 

  
Fig. S3 CNT-PVA membrane is stable in acid, neutral and basic solution for at least 21 days. 
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Fig. S4 After ultrasonic treatment: (a) CNT-PVA membrane without crosslinking and (b) CNT-PVA 

membrane with crosslinking. 

 

  
Fig. S5 The intrusion pressure of the CNT-PVA selective layer, PVDF and PES 

membrane. 

 
 

Fig. S6 Permeation flux for filtration of soybean oil-in-water emulsion under the pressure of 0.2 bar (a) and 

0.5 bar (b), respectively. 
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Fig. S7 Oil concentration in filtrate (a) and oil retention rate (b) of CNT-PVA membrane, PVDF membrane 

and PES membrane for filtration of soybean oil-in- water emulsion under different pressures. 

 

 

Table S1 Comparison of the performance of CNT-PVA membrane with other membranes in previous 

reports  

 
Membrane 

Pore size 

(nm) 

Oil 

concentration 

Water permeability 

(L/m2/h/bar) 

Rejection 

rate (%) 

 
Reference 

Modified PES 70 200 ppm 770 99 [1] 

Modified PVDF 136 500 ppm 20 99 [2] 

Modified PS 680 1:99 (V/V) 500 99 [3] 

Ceramic 200 30 ppm 300 95 [4] 

Modified PES 80 1000 ppm 570 99 [5] 
 

CNT-PVA 
 

130 
 

640 ppm 
 

4200 
 

97 
This 

work 
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