Comparison study on the dielectrophoresis alignment of carbon nanotubes using DNA and SDS molecules
Jocelyn Bush, Lifeng Dong*, Jun Jiao*
Department of Biology, *Department of Physics, Portland State University

Carbon nanotubes are the focus of much research because of their unique structure. Because of their strength and the electrical and mechanical properties associated with them, these carbon structures are promising candidates for incorporation into new nanoscale devices. This type of application, however, requires manipulation at the nanoscale. Single-walled carbon nanotubes (SWCNTs) are difficult to separate for manipulation. This study involved separating and aligning these tubes. SWCNTs were dispersed in two different solvents: sodium dodecyl sulfate (SDS) in heavy water (deuterium oxide, D2O) and deionized water and diluted DNA. SWCNTs were then dispersed into these solutions. After sonication, a pipette was used to drop small amounts onto the region with patterned electrodes on a silicon substrate coated with a thermally oxidized layer. A micromanipulator probe station was set up to provide an electric field through the electrodes. This electric field aligns the tubes between the two electrodes. After dispersal, characterization with a scanning electron microscope (SEM) showed that each solvent gave different results. This presentation will demonstrate the electrochemical properties of carbon nanotubes and the chemical properties of the solvents in which they are dispersed. This will help to further develop the procedures for dispersion and displacement of carbon nanotubes with greater control using the dielectrophoresis process.
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