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Estimation of the membrane density 

The membrane density was estimated according to the expression: 

m

V
 =        (S1) 

where m and V are, respectively, mass and volume of the membrane sample.  

Samples of surface approximately square about 100x100 mm2 were used (Fig. S1). 

The volume was estimated as: 

x yV l l d=      (S2) 

where lx and ly are the two sides of the membrane sample, and d is the membrane 

thickness.  

 

Figure S1. Membrane sample 
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The membrane samples were dried under vacuum for 24 h and weighted in a high 

precision balance (0.0001g). Afterwards, the length of the two sides of the squared 

sample was measured with a palmer (0.01mm), and the membrane thickness was 

measured with a PCE-THM-20 material thickness meter with resolution 0.0002 mm. 

Final value of membrane thickness was obtained by averaging the results of at least ten 

measurements made at different points of the sample under study. The maximum standard 

error was always lower than 0.001 mm. 


