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Calculation of PDA content in PCTA 

According to our measurements, the dimensions of the PCTA membrane are 

90 mm × 110 mm, with a thickness of approximately 0.022 mm. The weight of 

the CTA membrane is 0.223 g. To coat the CTA membrane, 8 mL of a dopamine 

solution with concentration 2 mg·mL−1 is used. So the total amount of PDA used 

for coating is: 

𝑇𝑜𝑡𝑎𝑙 𝑃𝐷𝐴 𝑚𝑎𝑠𝑠 = 8 mL × 2 mg · mL−1 = 16 mg 

The mass ratio of PDA to CTA can be calculated as: 

𝑀𝑎𝑠𝑠 𝑟𝑎𝑡𝑖𝑜 =
16 mg

0.233 g
≈ 0.068 mg · mg−1 

The surface area of the CTA membrane is: 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 90 mm × 110 mm = 9900 mm2 

The amount of PDA per square millimeter is: 

𝑃𝐷𝐴 𝑝𝑒𝑟 mm2 =
16 mg

9900 mm2
≈ 0.0016 mg · mm−2 

Given the extremely low mass ratio (0.068 mg·mg−1) and the low surface 

density (0.00016 mg mm−2) of PDA relative to the CTA, the concentration of 

PDA is below the detection threshold of FTIR spectroscopy. 

Determination of PDA and Ag content in Ag@PCTA 

First, the Ag@PCTA membrane was prepared by coating an 8 mL solution of 

polydopamine (2 mg/mL) onto a CTA membrane with an area of 6800 mm2 (85 

mm × 80 mm) and a mass of 0.2034 g.  
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The mass ratio of PDA to CTA is calculated as: 

𝑀𝑎𝑠𝑠 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑃𝐷𝐴 𝑡𝑜 𝐶𝑇𝐴 =
8 mL × 2 mg · mL−1

0.2034
= 0.079 mg · mg−1 

Then, the Ag@PCTA membrane was prepared by coating a 5.1 mL solution of 

Ag[NH3]2OH (0.002 mol·L−1) onto the above PCTA membrane (area = 

6800 mm2, mass = 0.2034 g). 

The mass ratio of silver to CTA is calculated as: 

𝑀𝑎𝑠𝑠 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝐴𝑔 𝑡𝑜 𝐶𝑇𝐴 =
5.1 mL × 0.002 mol · L−1 × 107.87 g · mol−1

0.2034

≈ 0.0054 mg · mg−1 

The PDA coating on PCTA and Ag@PCTA, while providing functional groups 

for further modification, does not introduce distinct IR peaks that are easily 

distinguishable from the CTA matrix. The low concentration of Ag nanoparticles 

in Ag@PCTA also results in minimal spectral changes compared to PCTA. The 

Ag nanoparticles are present in trace amounts, which may not significantly alter 

the overall FTIR spectrum.  
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Figure S1: (a) The polymerization of dopamine under alkaline conditions, (b) 

the reduction and fixation of Ag by polydopamine, and (c) interactions between 

polydopamine and CTA including hydrogen bonding and ether substitution. 

 

 

 

Figure S2: (a) Dopamine monomers are added into an alkaline solution in the 

initial stage, (b) polymerization to PDA after 24 h.   
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Figure S3: PCTA coated with Ag[NH3]2OH (a) and not coated with Ag[NH3]2OH 

solution (b). 

 

 

Figure S4: EDS elemental mappings show the distribution of elements in 

different materials: (a, b) C and O in CTA, respectively; (c) N in PCTA; (d) Ag 

in Ag@PCTA.  
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Figure S5: EDS of Ag, N, and Na within the layer of Ag@PCTA after 

desalination. 
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