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Abstract: There are increasing demands for highly efficient and multi-functional membranes in various separation processes. Mussel-inspired
polydopamine (PDA) has provided a promising way to meet these requirements due to both of the surface-adhesive property and film-forming ability.
Herein, uniform, compact and robust PDA coatings were fabricated on an ultrafiltration substrate via tailoring the oxidized self-polymerization of
dopamine. The as-prepared PDA coatings are nanoporous (0.56-0.04 nm and 0.93-0.04 nm) with a thickness of ~75 nm, endowing the composite
membranes with high solute rejection and solvent permeability during molecular separation. They are useful in organic solvent nanofiltration due to
their superior structural stability. Moreover, the composite membranes can be applied for nanometer catalyst recycle from organic solvents for the
first time, which has much broadened the potential applications of these mussel-inspired coatings for versatile separation processes.
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Conclusions

In summary, we provide a facile and efficient strategy to fabricate compact and robust PDA coatings via accurately regulating oxidants to tailor the
oxidized self-polymerization of dopamine. The CuSO,/H,O,-triggered PDA coatings possess nanopores with a thickness of ~75 nm, resulting a
rejection of over 90% for NaSO, and PEG 1000 accompanied with water permeation flux as high as 60 L/m?h, which is much better than that of
conventional PDA-based nanofiltration membranes. In addition, the PDA-coated composite membranes exhibit robust stability in organic solvents and
were firstly applied for nanometer catalyst recycle from organic solvents. These mussel-inspired coatings employed in versatile molecular separation
 processes have opened a new door for practical applications.
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