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Cellulose and lignin are seeing increased use as membrane materials in an effort to enhance the value of plant derived materials. This work looks at two approaches for integrating cellulose and lignin into high performance membranes. In the first approach, cellulose was crosslinked with graphene oxide quantum dots (GQD) to create a high performance membrane capable of selectively separating small organic molecules in aqueous solutions and organic solvents.  In order to achieve this, graphene quantum dots were integrated with microcrystalline cellulose (Avicel PH-101) using an ionic liquid solvent in order to create a nanocomposite membrane. Aggregation that commonly occurs in mixed matrix membranes is prevented by the hydrogen bonding that forms among GQD, cellulose, and ionic liquid. Membrane morphology and GQD distribution throughout the membrane has been thoroughly studied using dual beam FIB/STEM and confocal microscopy.  GQDs enhance membrane surface hydrophilicity and add negative charge. GQD nanocomposite membranes have been shown to reject up to 80% methylene blue (MW 319.8 Da) while maintaining a water permeability of 10 LMH/bar. The second approach involves functionalizing lignin sulfonate, a common byproduct of paper production, onto the surface of the DOW-Filmtec NF-270. Lignin sulfonate is baked onto the NF-270 surface for 30 minutes at 90°C. This simple approach results in vastly reduced BSA fouling after simple rinsing with DI water when comparted pristine NF-270. Lignin sulfonate functionalization does not significantly degrade membrane permeability or selectivity and, as it requires no special reagents, is able to be integrated into the commercial membrane process with minimal expenses.	Comment by DB Bhattacharyya: Give mol weight
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