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Presentation

Short Description: The study was designed to investigate nanoparticle release from fume hoods, and design a standardized testing protocol for evaluating fume hood performance when handling nanopowders.  Four different hood designs were studied. Their performance was evaluated using the manual handling method previously developed by the authors, and an alternative method using a dust feeder. Particle release from the hoods varied greatly with hood type. The performance using the dust feeder correlated well with the performance using the dust feeder.
Keywords: nanoparticle release, fume hoods, testing protocol, exposure  
Abstract: Tsai et al.[1] found that the handling of dry nano-powders inside laboratory fume hoods can cause significant airborne nanoparticle release. Hood design affects the magnitude of release. Four types of hoods, i.e. conventional, constant velocity, by pass, and air-curtain hoods were evaluated. With traditionally-designed fume hoods, airflow into the hood causes turbulence to be formed in the worker wake region, which interacts with the hood vortex and can cause nanoparticles to be carried out with the circulating airflow. This turbulence pattern has been seen for conventional, constant velocity and by pass hoods. 
Airborne particle concentrations were measured for 4 hoods during the manual handling of nanoalumina particles, using the method developed by Dr. Tsai. In order to develop a standard test protocol for evaluating hood performance, it would be desirable to eliminate the manual handling process. The development of an automated testing protocol to compare the manual handling protocol was studied by using a dust generator to release airborne nanoalumina particles. The TSI Fast Mobility and Aerodynamic Particle Sizers were used to measure airborne particle concentrations for diameters from 5-20,000 nm. Air samples were also collected and characterized by TEM. The highest breathing zone concentration was detected while using the conventional hood; the increased concentration above background was as high as 10,000 particles/cm3 using the dust generator.  Smoke tests showed more intense turbulent airflow in the conventional hood than the constant velocity hood, and that the downward airflow from the double-layered sash to the suction slot located on the floor of the air-curtain hood caused no turbulence. The increase in breathing zone concentration for the air-curtain hood was barely detectable using the dust generator, with stable and very low exposure during manual handling. The results when using the constant velocity hood and by-pass hood varied by operating conditions; typically, the release was found to be very low. The performance of the air-curtain hood was consistent under all operating conditions.  The hood performance when using the dust generator correlated well with the performance during manual handling for most hoods.
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