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The ultimate goal of aerosol sampling is to evaluate the health hazard caused by
the deposited particles in the human breathing system. Theidea sampler that can
provide the accurate monitoring of the ambient aerosol is also used to estimate the
contribution of the human health effects. Therefore, aerosol must enter the sampler
and be deposited on the collection medium without loss.  The latest performance
standards, set by the American Conference of Governmental Industrial Hygienists



(ACGIH), International Standards Organization (ISO), and Comite European de
Normalisation (CEN), clearly define the aerosol size-selective characteristics of
respirable convention (alveolar or gas exchange region), thoracic convention
(tracheo-bronchial region), and inhalable convention (head-airwaysregion). These
penetration curves have been modeled. Application of the respirable criterion or the
thoracic criterion to fiber sampling would restrict the measurement of fibersto those
most likely to pose a hazard. For now, size-selective sampling has not been officialy
applied to fiber method, so the ultimate goals of this work are not only to develop a
respirable sampler for size-selective fibrous aerosol particles, but also to deliver an
aerosol deposition with satisfactory uniformity.

An ultrasonic atomizing nozzle was used to generate challenge aerosol particles
(Potassium Sodium Tartrate Tetrahydrate & Dioctyl Phthalate). A 25-mCi
radioactive source, P0210, was used to neutralize the challenge particles to the
Boltzmann charge equilibrium.  An Aerodynamic Particle Sizer was used to measure
the number concentrations and size distributions upstream and downstream of the
size-selective devices. The results show that the multi-hole aerosol size-selective
samplers and adapters are improved and evaluated for the fit to the international
standards. The solid PST particles bounce effect has been eliminated by using agar as
the coating media on the impaction plate.
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Dioctyl Phthalate, DOP
(Ultrasonic Atomizer, Sono-Tek Inc., Pongh keepsie, NY, U.SA.)

Potassium Sodium Tartrate Tetrahydrate, PST

Peristaltic Pump;
Cartridge Pump Head System, Model 7550-90, Cole-Parmer Instrument Co., Niles L,
U.SA. Ultrasonic Atomizing Nozzle,

Model 8700-60MS Model 8700-120MS, Sono-Tek Inc., Ponghkeepsie, NY, U.SA.

1~ 60 RPM
Tygon 0.19 mm
0.007 ~ 0.4 ml/min Silicone 0.90 mm
0.09 ~ 5.4 ml/min
Pulsation
Y Y Connector
Cartridge
Piezoel ectric Transducer
120 KHz
20 um
Po-210 Modd P-2001, NRD Inc., Grand Island, New York
Boltzmann charge equilibrium
Polonium 210 138

i

Aerosol Electrometer, Model 3068,
TSI Inc., St. Paul, MN, U.SA.

Mass
Flow Controller, Hastings Instrument, Hampton, VA
Gilian Instrument Co. west caldcoell, NT



Aerodynamic Particle Sizer, APS,
Model APS 3321, TSl Inc., St. Paul, MN

Time of Flight, TOF

Aerodynamic Diameter, Dae 0.37 ~
20 pm
Impaction Plate Qil Grease Coating
Adhesion Energy
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