Sedimentation — the key for aerosol
characterization
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Aerodynamic diameter: mostly the
correct parameter

Traditional measuring methods are
suitable for traditional aerosols only

Analysing particles by impaction or laser
diffraction is not quite adequate for the
definition of the aerodynamic diameter, if
the particle has a low density or is in-
homogenous

The result of an optical measurement is
the geometric diameter.

The sedimentation chamber is an absolute
measurement method which uses the
settling velocity to specify the
aerodynamic diameter
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ultrafine particle

geometric diameter 9 um
aerodynamic diameter 3 um
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What Is the aerodynamic equivalence _'
diameter?

DEFINITION OF THE AERODYNAMIC EQUIVALENCE DIAMETER

The aerodynamic diameter of a particle is the diameter of a unit-density
sphere that has the same settling velocity as the particle in question

Considered particle Unit-density sphere
Settling velocity Settling velocity
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Particle size measurement by

sedimentation
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v,: settling velocity
d_.: aerodynamic diameter of particle
h_: dynamic viscosity of air

g: gravitational constant

C.: slip correction factor (Cunningham)
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Sectional view of the sedimentation

chamber

brass block

laser diode
CCD-camera

aerosol outlet
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Function of the Sedimentation
Chamber:

Aerosol is filled into a
sedimentation chamber

Particles will be illuminated by
laser light

The light scattered by the
particles will be mapped on a
CCD-Chip

Sedimentation velocity can be
analysed by a PC
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Set up of the sedimentation chamber
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Technical Specification

Measurement of the aerodynamic equivalence diameter
Measurement of polydisperse aerosols

Measurement range 0,5 —-10 pm

Accuracy: £0.2 um

High specificity

Short measurement period (results are available after a few
minutes)

Light source: IR-laser diode

Light detection by CCD-camera

High particle-concentration up to 6 x 104 P/cm3
Statistical analysis (MMAD, GSD)

lllustrative display of measurement results by PC
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Simple graphical user interface:
example analysis
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Examination of specificity with
multimodal latex aerosols

Cumulative particle size distribution [%0]
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Aerodynamical equivalential diameter [um]
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Density number distribution (1/nges Dn/ D d)




Possible applications of the
sedimentation chamber

Examples:

Particle size analysis of medical aerosols
Dry powder analysis
Droplets (by measurement of nuclei after evaporation)
MDI

Research in aerosols

Inhalation toxicology

Dusts

Environmental aerosols (pollens etc.)

Characterisation of dust and aerosols for testing
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Sedimentation Chamber

End of Presentation — Thank You

Activaero GmbH

Wohraer Str. 37
D-35285 Geminden/Wohra
Germany

Tel: +49 (0) 6453 - 64818 - 0

Fax: +49 (0) 6453 - 64818 - 22
www.activaero.de
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