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Effective liquid chromatographic separation of polycyclic aromatic hydrocarbons by a C60-fullerene coated capillary column
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Introduction and Results: 
 Recently, carbon-based nano materials (e.g. graphene, fullerene, and carbon nanotubes) have been investigated in many fields because of their excellent properties. They have large delocalized π-electrons, which can form π-stacking interactions with aromatic compounds. Therefore the carbon materials have been studied for various applications in separation chemistry as an adsorbent of solid-phase extraction and a pseudo stationary phase of the capillary electrophoresis.
 As one of the drawbacks of carbon-based nano materials, the aggregation via strong π-stacking interactions is a troublesome, so they hardly dissolve and/or disperse in any solvents. This is the major limitation of carbonmaterials for the practical uses. Though functionalizations of the surface of the carbonmaterials to improve its solubility have been studied, it varies the superficial properties of the materials. In this study, to develop a novel separation medium enabling the specific separation based on π-stacking using carbon-based nano materials, we suppose an immobilization of the carbonmaterials onto the capillary inner wall and utilize the capillary as a column for an open-tubular capillary liquid chromatography.

 In this study, C60-fullerene was employed as a stationary phase because of its better solubility and reactivity compared to the other carbonmaterials. Then, perfluorophenylazide, PFPA(1-3) as a photoactive molecule was used to immobilize the C60-fullerene onto the capillary inner wall. The conditions of immobilization of C60-fullerene were optimized and we confirmed the specific separations based in the π-stacking by the capillary column. Furthermore, we demonstrated the effective separation of polycyclic aromatic hydrocarbons (PAHs) by liquid chromatography. (Figure 1)
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    Figure 1. Chromatograms of PAHs by a C60-coated capillary column
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