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Abstract

Two insoluble polyimides, pyromellitic dianhydride oxydianiline-4,4’-oxydianiline (PMDA-ODA) and pyromellitic dianhydride oxydianiline-4,4’-methylenedianiline (PMDA-MDA), have been utilized to form nanofiltration membranes using a two-step method. Specifically, the polyimides’ precursor, polyamic acid(PAA), was used to form integrated asymmetric membranes via the non-solvent induced phase separation method, and then the PAA membrane was converted to PI membrane via thermal or chemical induced imidization. We systematically studied the effect of molecular weight of the polyamic acid (PAA) precursors to the skin layer formation and separation performance. It is believed that the polyimide membranes with better performances on chemical and thermal stability are achieved by higher a molecular weight of PAA. We also investigated the method of heating induced imidization, and found that by heating the membrane from 2 to 2.5h at a heat temperature ranged from 200 to 300℃ in vacuum resulted in the rejections to Crystal Violet and Eriochrome Blue Black R up to 99.8% and 97.9% with a relatively high level fluxes of some common organic solvents. Additionally, a gelation process is taken to prepare PAA precursors before phase inversion, while the chemical imidization method is used for later process instead. The PAA membranes after gelation process using NMP as solvent show the largest flux of 98 L • m-2• h-1 and the highest rejection of 98% to Bengal Rose aqueous solution (10mg • L-1). However, the chemical imidization may result in the reduction on performances of PI membrane. Subsequently, the non-waven fabrics are served as substrates for casting process to stabilize the performances, it is found that the flux of pure water is steady at 50.3-53.4 L • m-2 • h-1, while the flux and the rejection maintains at 37-42 L • m-2 • h-1 and 99% in Bengal Rose aqueous solution (100ppm), respectively.
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