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Fig. 2 Schematic illustration of three interfacial polymerization (IP) processes for polyamide layer formation (a);

field-emission scanning electron microscopy (FE-SEM) characterization of n—PA, {-PA and i-PA membranes?’ (b)
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Advances in the role of nanobubbles in polyamide membrane fabrication

ZHAO Lianrui', XU Haoyang', WU Kunpeng',

KANG Yan', WU Zongce', LI Ying*
(1. Vontron Technology Company Limited, Guiyang 550014, China;
2. Shenzhen Polytechnic University, Shenzhen 518118, China)

Abstract: Nanobubbles have attracted increasing attention in recent years due to their unique
physicochemical properties, particularly in the fabrication of reverse osmosis (RO) and nanofiltration
(NF) membranes. This review systematically summarizes the role of nanobubbles in the formation of
ridge-and-valley structures on the surface of polyamide membranes. The formation mechanisms,
directional construction method and stabilization strategies of nanobubbles during interfacial polymerization
are comprehensively discussed. Additionally, the effects of surfactants, solvent regulation, and non-
isothermal interfacial conditions on nanobubble stability are analyzed. The coupling relationship between
nanovoid size and membrane layer thickness, as well as their combined impact on membrane performance,
is also examined.

Key words: nanobubbles; polyamide membrane; interfacial polymerization; ridge-and-valley structure
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While nanofiltration and electrodialysis demonstrate excellent separation effects in key aspects such as salt
separation and concentration, challenges such as the trade-off between permeability and selectivity, long-
term stability, and high operational costs remain unresolved. Large-scale application remains a serious
challenge. Future research needs to focus on the optimization of membrane material structures and the
development of new processes. Ion membranes with dual functions of “ion sieving” and ion exchange are of
significant research value, Breaking through the bottleneck of separating and purifying complex solutions
composed of multiple ions as soon as possible is crucial to promoting the efficient extraction and recycling
of lithium resources.

Key words: membrane separation; ion sieve; lithium extraction; Li"/Mg®*" separation



