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ABSTRACT

This study designed a personal dust sampler which used PUF(Polyurethane
Foam) as the impactor substrates to make the collection efficiency curves of the
impactors smoother. The sampler was calibrated in the laboratory and was compared
with other samplers for dust concentrations in the workplaces. The sampler includes a
annular inlet, a thoracic inertial impactor with 10 um cutsize, a respirable inertial

impactor wit 4pum cutsize, and a final filter.

The laboratory calibration results show that with 100 ppi PUF substrates at the
flow rate of 3.2 lpm that the collection efficiencies of the thoracic and respirable dusts

match with the ISO/CEN/ACGIH criteria when the jet-to-plate distance is 1.0. The

cut-off aerodynamic diameter is 9.6 and 4.0 z m for a thoracic inertial impactor and a

respirable inertial impactor. It was also found that the collection efficiency for solid
particles is equal to that for liquid particles, indicating that there is no solid particle

bounce from the PUF substrates.

This research also compared the -inhalable,- thoracic and respirable dust
concentrations measured by the presentipersonal -dust samplers, IOSH cyclones,
Marple personal impactors and Respicon samplers at these A, B and C workplaces.
The field results show that inhalable dust concentrations of the present sampler and
the Respicon sampler are not significant different at three workplaces. For
respirable dust concentrations, the present sampler and the Respicon sampler have
significant differences at a plant C , but not plants A and B. For thoracic dust
concentrations, the present sampler and the Respicon sampler have significant

differences at plants A and C.
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