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	Title: Adsorption of Organic Components from Fluid Mixtures on Cold Plasma Coated Aerogels in Supercritical Fluid Chromatography:  Experiment and Simulation
	Authors: Isabella Jung, Baldur Schroeter, Pavel Gurikov, Irina Smirnova
	Presenter: Isabella Jung
	Abstract: Aerogels are mesoporous materials characterized by special properties: high pore volumes (> 90% v/v), high specific surfaces (up to 1200 m2/g) and low densities (< 0.2 g/cm3). In presented research, biopolymer aerogel microparticles (e.g., derived from alginate, chitosan, cellulose and proteins) are produced via supercritical CO2-drying and used as stationary phase in supercritical fluid chromatography (SFC). The physicochemical interactions with various solutes are determined. In particular, adsorption behavior of various organic solutes in dependence of the microstructural and surface properties are investigated. Since functionalization and change of aerogels exterior and inner surface energy can be achieved via cold plasma treatment, pristine as well as plasma-coated aerogels are compared. Aerogel particles (diameter < 50 µm) were prepared by emulsion gelation or milling processes. Cold plasma coating of the aerogels with C4F8 was performed subsequently to applicate nanometer-precise hydrophobic and superhydrophobic polymer layers. Measurements were performed using an Acquity UPC2 SFC (Waters, Milford, USA); the fluid phase consisted of pure CO2 and an aromatic organic solute (e.g. caffeine). Interactions between the solutes and modified biopolymer aerogels measured as retention data were determined with quantitative models. A modified van't-Hoff equation was applied to calculate the temperature dependent adsorption enthalpy of different solutes from the mobile phase to the stationary phase. Overall, the use of supercritical fluid chromatography for characterization of adsorption behavior with substrates is demonstrated, covering a wide range of different pore structures and surface energies. Acknowledgment: The funding of the presented research in the framework of research training group GRK 2462 by German Research Foundation (Deutsche Forschungsgemeinschaft, DFG) is gratefully acknowledged References: Schroeter, B.; Jung, I., Bauer, K.;  Gurikov P.; Smirnova, I. (2021), Polymers., 13, 3000; Sun, M.; Ruiz Barbero, S.; Johannsen, M.; Smirnova, I.; Gurikov, P. (2019), J. Chromatogr. A., Vol. 15888. 
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