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The motivation for this work was to utilize capillary electrophoresis for the separation of organic
dyes and salts in our investigation of their binding properties with various metal oxide
nanoparticles, nanoplastics, casein micelles, or liposomes present in water samples. The free
dyes/salts were separated from each other and the dye/salt-bound nanoparticles, thus eliminating
any potential interference and guaranteeing high accuracy in the % binding determination. Our
strategy was to use laser-induced fluorescence (LIF) for the detection of all dyes/salts, thus
enabling high-throughput analysis for screening environmental water samples. Experimental
results have been obtained in our lab that verify binding of rhodamine 6G dye and acridine orange
salt with transition metal oxide nanoparticles, polystyrene nanospheres, casein micelles, and soy
lecithin liposomes. Two diode lasers were operated at lex of 450 and 480 nm, together with
interference filters collecting emission photons with lem from 520 to 580 nm, to facilitate the
simultaneous detection of several dyes/salts. The dual LIF detectors could be placed at two
detection windows along the fused silica capillary, thus permitting flexible adjustment of the
migration times for overlapped dye/salt peaks in the electropherogram. This analytical approach
could potentially be expanded to employ multiple LIF detectors with fiber optics.
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