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Size separation of silver nanoparticles was investigated in a counter-current chromatograph (CCC)
based on continuous extractions. Carboxylate anions were modified on silver nanoparticles to
produce water-soluble nanoparticles. The water-dispersible nanoparticles were readily transferred
to an organic phase (toluene/ hexane = 1:1, v/v) with the presence of the phase transfer catalyst,
tetraoctylammonium bromide (TOAB), due to formation of ion-pair adducts formed by the silver
nanoparticle anions and tetraoctylammonium cations. It was found that smaller nanoparticles
were more easily transferred to the organic phase than larger nanoparticles. Various
concentrations of TOAB in the organic elution phase were investigated in the CCC extraction
experiments. The extraction signal of nanoparticles was recorded and the fractions of the effluent
were collected. It appeared that 20 uM of TOAB was an adequate concentration to achieve
optimum separation and recovery in the CCC experiments. Particle size distributions, studied
using scanning electron microscopy, were found much narrower than those obtained using
batch-type extractions, especially for smaller nanoparticles. In addition, we studied analytes of
different molecular weights in a single phase CCC. The results provided new information of the

characteristics in CCC.
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8] 7 Peak profiles obtained for AgNPs (solid line » 7~ *7j~") and tartrazine (dash line » %“]
’]»55+") samples eluted in a static CCC coiled tube. The flow rate was set to (a) 0.5 ml/min, (b) 1

ml/min, (c) 1.5 ml/min, (d) 2.0 ml/min, (¢) 2.5 ml/min, and (f) 3.0 ml/min.
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