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A nanopowder dispersion system for generating stable
submicron particle concentrations

Shi-Nian Uang?, Chuen-Jinn Tsai?, Kuang-Yu Chang? and Ding Han?

LInstitute of Labor, Occupational Safety and Health (ILOSH), Ministry of Labor,
Executive Yuan, 99, Lane 407, Hengke Road, Shijr, Taipei, 22143, Taiwan
2 Institute of Environmental Engineering, National Chiao Tung University, Taiwan

Keywords: carbon nanotube, nanopowder dispersion system, nanoparticles, impactor

ABSTRACT: Particles generated by nanopowder dispersion method are used in
animal inhalation toxicity tests. However, the mass median aerodynamic diameter
(MMAD) of generated particles often falls in the micron size range making the
experimental data different from those of submicron particles. In this study, a novel
SFA-WFI disperser (Shaker-Fluidized bed-Atomizer with Wet Film Impactor) was
developed and tested to produce submicron particles with stable concentrations. The
SFA-WFI consists of an orbital shaker (TS-500, YSC Inc., Hsinchu City, Taiwan), a
fluidized bed, an atomizer and a wet-film particle impactor to further remove micron
size particles by mass. The test results for non-purified carbon nanotube (NPCNT)
and purified carbon nanotube (PCNT) indicate that the SFA-WFI system is enable to
generate stable submicron particle concentrations in number with the mass
distributions are smaller than those dispersed by other systems shown in the literature.
Bimodal mass distribution was observed with a smaller mass fraction in the micron
size range than the submicron size range for the NPCNTs. For the PCNT, single
modal mass distribution was observed with the MMAD falls in the submicron size
range. Tests are under way to examine the differences between generated

nanoparticles of different dispersion states in cell toxicities.

19



