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Figure S1: Equivalent circuit of the CNM-coated Si3N4 aperture in the current-voltage 

measurement. To obtain the conductance of the BPT-CNM from the measured I(V) curves, 

the resistance of each CNM-coated Si3N4 aperture was determined as  . The 
𝑅 𝑖

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 =
𝑉
𝐼

measured resistance is the sum of the contributions from the Si3N4 aperture and the CNM. To 

account for this, the resistance that was recorded before membrane deposition (red data points 

in Figure 2a) is subtracted from the measured resistance: . The 𝑅𝑖 = 𝑅 𝑖
𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 ‒ 𝑅 𝑖

𝑆𝑖𝑁

conductance of the CNM samples, then, is . The conductance of the BPT-CNM 
𝐺𝑖 =

1

𝑅𝑖

membrane is determined by taking the average value of the conductance measured on each 

sample: . 𝐺𝐶𝑁𝑀 = 〈𝐺𝑖〉
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Table S2. Activity coefficients of electrolytes used in the measurements of ion selective 
transport.1

                 γ                       
C (mol/kg) KCl CsCl MgCl2

0.1 0.768 0.751 0.535

1 0.604 0.546 0.577

The theoretical maximum membrane potential was calculated using Nernst equation:2

𝑉𝑁𝑒𝑟𝑠𝑡 =
𝑅𝑇
𝐹𝑍

𝑙𝑛(𝛾𝐶 ℎ𝑖𝑔ℎ𝐶ℎ𝑖𝑔ℎ

𝛾𝐶 𝑙𝑜𝑤𝐶𝑙𝑜𝑤
)

where R is the universal gas constant, T is the temperature, F Faradays constant and Z the 

valency of the electrolyte, C the electrolyte concentration on either side of the membrane and 

γ the electrolyte activity coefficient as tabulated above.
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Figure S3: Elemental analysis of the BPT-CNM based on XP survey spectra of BPT-SAM 

before cross-linking into a covalent membrane, and of the BPT-CNM after cross-linking. XPS 

measurements were done on the BPT-SAM and the BPT-CNM on Au/mica substrates. The 

Au4f7/2 (84.0 eV) peak was used for the binding energy calibration. The red dashed line are 

included to guide the eye to the respective XP peaks in both samples. The C1s peak indicates 

the presence of carbon.
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Figure S4: High-resolution XP spectra of BPT-SAM and BPT-CNM on gold/mica substrates 

including the S2p, C1s and O1s signals. For better visualization, the intensity of the S2p peak 

is multiplied by a factor of 10. The spectra were fitted employing the Voigt functions with 

Gaussian-Lorentzian ratio of 80:20 and after subtraction of the Shirley background. As 

expected3,4 the C1s signal of the BPT-SAM consist of a main aromatic peak at 284.0 eV 

accompanied by a smaller shoulder at 285.3 eV due to C-S bonds. The S2p signal is the 

characteristic thiolate doublet with the binding energies (BEs) of S2p3/2 and S2p1/2 at 162.0 eV 

and 163.2 eV, respectively, and the I(S2p3/2):I(S2p1/2) intensity ratio of 2:1. After the 

formation of a BPT-CNM, the C1s peak widens and its intensity decreases by ~10% and a 

new S2p doublet at BEs of 163.2 eV and 164.4 eV for S2p3/2 and S2p1/2, respectively, forms. 

Both changes are due to the formation of covalently bond network out of the SAM.3,4 As the 

samples were transferred to the ultra-high vacuum XPS chamber from ambient conditions, a 

small amount of airborne contaminations (O1s peak) can be recognized on the surface of both 

samples.            
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