Cellulose – GQD Nanocomposite membranes and applications to of NF type separation of Lignin Derived and other Molecules
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Graphene oxide quantum dots (GQD) have seen increased interest in membranes due to their antibacterial and hydrophilic properties. This study looks to crosslink cellulose with GQD to create a high performance membrane capable of selectively separating small organic molecules in aqueous and organic solution.  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. GQD Cellulose membranes have been shown to exhibit minimal flux loss due to swelling during permeation of isopropyl alcohol. High-throughput purification of small organic molecules via membrane processes would add immensely reduce costs of purification.  Future work will focus on utilizing these membranes to separate and purify small organic chemicals including monomers and dimers derived from lignin.	Comment by DB Bhattacharyya: Give mol weight
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