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Study of crumb rubber, impregnated and heat treated carbon nanotubes using inverse gas chromatography

Keywords: composite, surface energy, acid-base properties, reproducibility
Composites are used in many aspects of our life (automotive, textiles, sport equipments, etc.). Properties of the composites are influenced by the content, structure and features of the components. With the knowledge of the surface energy, the interaction strength between the matrix and reinforcing phase, which has important affect to the properties of the composites. My aim was to study surface energy characteristics of carbon nanotubes and crumb rubber as dispersed phase and reinforced materials in composites.
Inverse gas chromatography (IGC) is a technique to determine the surface energy of materials quickly and accurately. During the IGC measurements the column is filled with the sample (adsorbent) and the mobile phase consisting of probe molecules (adsorbate) with known properties is used to evaluate the surface of the adsorbent. The instrument I used (called SEA - Surface Energy Analyzer) was provided by the company SMS (Surface Measurement System) Ltd. SEA is a second generation inverse gas chromatograph. A Flame Ionization Detector (FID) was used to measure the retention times.
The surface energy of the treated carbon nanotubes was determined using inverse gas chromatography at column temperatures 70 and 110 °C. Surface energy measurements of two different sized crumb rubber were performed at column temperatures 70, 90 and 110 °C. The observed properties of these adsorbents are the dispersive components of surface energy, Gibbs energy and enthalpy of sorption, and Lewis acid-base parameters.



