S1. Chemical reaction of the boehmite sol
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Figure S1. Sol-gel reaction of the boehmite, (a) hydrolysis, and (b) poly-
condensation.

S2. Formation of membrane layer
52.1 Mathematical model

Gu et al.[1] described the formation of a membrane layer on a porous

substrate using the following model (51):
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where L,, is the membrane thickness, & is the porosity of the
substrate, y is the surface tension of the liquid solution, K, is the
permeability of the formed membrane, 7 is the viscosity of the solution,
a is the ratio of the particle concentration in the solution to that in the wet
membrane, R is the pore radius of the substrate, and t is the dip-coating
time.

52.2. Effect of PVA concentration on surface area
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Figure S2. Schematic presentation of surface area of unsupported y-AlOs
membrane A and PVA concentration in boehmite sol.



S3. Calculation of permeate flux

Hagen-Poiseuille model[2] described the effects of membrane
thickness, pore size, and porosity on the permeate flux using the
following equation (52):
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where j is the pure water flux, AP is the transmembrane pressure,
d, is the pore diameter, & is the membrane porosity, u is the liquid
viscosity, L is the membrane thickness, and 7 is the tortuosity of the
membrane.

(52)
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