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Responsive membranes are well studied as a platform for incorporating Pd-Fe bimetallic nanoparticles for degradation of chlorinated organic compounds (COCs). However, role of polymerization conditions during making responsive membranes are overlooked. This study has demonstrated the effects of changing monomer and cross-linker concentrations on the mass gain, water permeability, Pd-Fe nanoparticle (NP) loading, and the rate of degradation of 3,3',4,4',5-pentachlorobiphenyl (PCB 126) of pore functionalized polyvinylidene fluoride (PVDF) membranes. Results showed that responsive behavior of membrane could be tuned in terms of water permeability over a range of 270 to 1 L·m-2·hr-1·bar-1, which is a function of water pH. The NP size on the membrane surface was found in the range of 16~23 nm. With increasing cross-linker density the percentage of smaller NPs (<10 nm) increases due to smaller mesh size formation of during in-situ polymerization of membrane. NP loading was found to vary from 0.21~0.94 mg per cm2 of membrane area depending on the variation of available carboxyl groups in membrane pore domain. The NPs functionalized membranes were then tested for use as a platform for the degradation of PCB 126. The observed batch reaction rate (Kobs) for PCB 126 degradation for per mg of catalyst loading was found 0.08~0.1 hr-1. Degradation study in convective flow mode shows 98.6% PCB 126 is degraded at a residence time of 46.2 seconds. The corresponding surface area normalized reaction rate (Ksa) is found about two times higher than Ksa of batch degradation; suggesting elimination of the effect of diffusion resistance for degradation of PCB 126 in convective flow mode operation. Finally, statistical analysis based on experimental results allows us to depict responsive behavior of functionalized membrane.
