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Presentation

Short Description: The study was designed to investigate nanoparticle emissions from the production of carbon nanotube at a university laboratory. The furnace was located in a laboratory fume hood, and the emissions were measured at the furnace exhaust and at the researcher’s breathing zone.. Emissions were measured for the production of multi-walled carbon nanotubes under varying operating conditions. Significant nanoparticle release was found under all conditions, and under certain operating conditions carbon nanotubes were found in the exhaust as well. Due to the excellent performance of the fume hood, no particles were found in the researcher’s breathing zone.
Keywords: carbon nanotube, nanoparticle emission, chemical vapor deposition, laboratory production  
Abstract: In January 2009 the state of California asked all manufacturers of CNTs to submit information on CNT operations and release from their facilities, including fate and transport in the environment. Emissions from CNT furnaces have not been extensively characterized. The laboratory production of multi-walled carbon nanotubes by chemical vapor deposition was studied to evaluate and characterize the nanoparticle emission. Particle number concentrations for diameters from 5 nm to 20 µm were measured using the Fast Mobility Particle Sizer and the Aerodynamic Particle Sizer; the particles released from the furnace were found to be less than 500 nm in diameter. The morphology and elemental composition of the released nanoparticles were characterized by scanning and transmission electron microscopy and energy dispersive spectroscopy. Different operating conditions were studied to evaluate their effects on the number and morphology of aerosol particles, and the number of particles released. High concentration of nanoparticle aerosols were measured in the exhaust and CNT filaments and carbon particles in clusters were found. The increase in concentration compared to the background exceeded 106 particle/cm3 and mostly the particle diameters were generally less than 100 nm.  Different operating conditions changed the morphology of aerosol particles formed during production of multi-walled carbon nanotubes. The operating condition of using a lower injector temperature during production results in the mutual benefits of enhanced production yield and reduced filament formation during production. 
This study demonstrated that large quantities of spherical carbon nanoparticles can be found in the exhaust from carbon nanotube furnaces. That results in the potential for significant exposure to production personnel and the general public. It is essential that steps be taken to control these exposures.
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