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Single-wall carbon nanotubes (SWCNTSs) exhibit high aspect ratios that can lead
to extreme anisotropic mechanical and electrical properties if macroscopically aligned
SWCNT ensembles can be made. Here, we used simple macro-scale bubble structures to
align SWCNTs in larger quantities and in less time compared to pre-existing methods.

| We mixed SWCNTs, surfactant, and water to make the macro-scale bubbles that were
composed of three layers with a total thickness of around 1 um. The inner and outer
surfaces of these bubbles were made up of surfactant and the middle layer was composed
of SWCNTs and water. After using a pipette to create a 5 to 25 mm diameter bubble,
pressing a glass substrate against a living bubble garnered a flat sample for testing. We
demonstrated the bubble's aligning qualities from this two-dimensional imprint via
polarized Raman microscopy. Since SWCNT's Raman G-bands intensities are dependent
on the polarization of light, the alignment direction and intensity were determined by
using a half-wave plate and light polarizer. Our results show that SWCNTs can be
aligned in bubbles oriented towards the peak apex of the bubble structure. We also have
evidence that SWCNTs are aligned tangent to the curvature of the bubble near the
boundary. Possible reasons for these behaviors include water molecule runoff down the
side of the bubble and surface tension forces pulling the SWCNTs into thin spaces where
they are forced to align. Our method is promising for a wide range of applications that
include nanoelectronics, sensors, and photonic devices.
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