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Abstract A modified polyamide reverse osmosis composite membrane was prepared by doping spherical
mesoporous silica nanoparticles which were synthesized by modified hydrothermal method. The silica nanoparticles were
characterized by SEM, XRD and N,-adsorption and desorption. The properties and structures of the membranes were
tested and characterized by reverse osmosis membrane evaluation device, AFM, SEM and static contact angle
instrument. Effects of porous and nonporous silica nanoparticles with same particle size on the membrane permeability
and selectivity were also compared. The results demonstrated the successful synthesis of the mesoporous silica
nanoparticles with uniformed pore size distribution, uniformed particle size, large specific surface area, good dispersion
and sphere structure, The SEM photographs confirmed that the nano-materials were uniformly distributed on the
surface of the membrane and the membrane hydrophilicity was improved with larger surface roughness. Furthermore,
the membrane with mesoporous silica had higher water flux than the one with solid silica of the same size, which
implied that the mesoporous silica with pore structure was more conducive to the transport of water molecules. When
the content of mesoporous silica was 0. 06wt % »the water flux increased from 23L/(m?+h) to 39L/(m”*h),while the

rejection of sodium chloride remained above 98%.
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