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Static Light Scattering Spectroscopy (SLS) is a powerful “in situ” technique that allows reliable determination of a molecular weight, radius of gyration, and second virial coefficient of well-dispersed particles in a solution. The examples include bio-polymer or protein solutions, lyposomes or smart nanoparticles in a solvent, and large biomolecules in a cell cytoplasm. The method is challenging and requires a state of the art laser light scattering set up with perfect alignment and an understanding of meticulous details (such as obtaining the Rayleigh ratio) of the light scattering process. Also required is the independent measurement of the specific refractive index increment (dn/dc) for the solution of interest. This project focuses on mastering the SLS method on the example of hydroxypropylcellulose (HPC) polymer solutions. First, the dn/dc values for HPC solutions were measured using the Brice-Phoenix differential refractometer at a range of concentrations, molecular weights, wavelengths, temperatures, and filtration protocols. Then SLS measurements were performed using an Ar+ laser and a Brookhaven Instruments Spectrometer on the same HPC solutions at a range of different scattering angles. The results of both experiments were used to deduce a molecular weight, radius of gyration, and second virial coefficient for HPC solutions and to analyze the performance and resolution of the SLS technique available at CSU.
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