
CHARACTERISTICS OF PARTICLES AND PARTICLE DISPERSOIDS

Equivalent
Sizes

Gas
Dispersoids

Soil:

Solid:

X-Rays Ultraviolet

Fume Dust

SprayMist

Clay

Smog

Rosin Smoke Fertilizer, Ground Limestone
Fly AshOil Smokes

Cement Dust
Sulfuric

Pulverized CoalCarbon Black

Beach Sand

Sulfuric Mist
Paint Pigments

Zinc Oxide Fume
Colloidal

Silica

Aitken
Nuclei

Combustion
Nuclei

Pneumatic
Nozzle Drops

Electroformed
Sieves

Ultrasonics
(very limited industrial application)

Thermal Precipitation
(used only for sampling)

Lung Damaging
Dust

Plant
Spores

Insecticide Dusts

Ground Talc
Spray Dried Milk

Alkali Fume

Atmospheric Dust

Red Blood Cell Diameter (Adults): 7.5µ   0.3µ

Sea Salt Nuclei

Viruses

Impingers

Microscope
Electron Microscope

Centrifuge
Ultracentrifuge

Nuclei Counter Electrical Conductivity

Turbidimetry++

Light Scattering++ Machine Tools (Micrometers, Calipers, etc.)

X-Ray Diffraction+ Permeability+ Visible to Eye

Settling Chambers
Centrifugal Separators

Liquid Scubbers
Cloth Collectors

Packed Beds
Common Air Filters

High Efficiency Air Filters
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10–5
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3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
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532

5 3 2 5 3 2 5 3 2 5 3 2 5 3 2 5 3 2 5 3 2 56 4 3 2 56 4 3 2 56 4 3 2 56 4 3 2 56 4 3 2

56 4 3 256 4 3 256 4 3 256 4 3 256 4 3 256 4 3 256 4 3 256 4 3 24 3 2

532 532 532 532 532 532 532 532 532 5 5 6 7 8 932 432

532 5 73 32 21.5 2.5
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10–4

10–4

10–3

10–3

10–2

10–2

10–1

10–1

100

100

101

101

102

102

103

103

104

10–1210–1310–1410–15 10–11

10–11

10–10 10–9 10–8 10–7 10–6 10–5 10–4 10–3 10–2 10–1 100 101

10–10

10–10

10–9

10–9

10–8

10–8

10–7

10–7

10–6

10–6

10–5

10–5

10–11 10–1210–1010–910–810–710–610–5

10–4

10–4

10–3

10–3

10–2

10–2

10–1

10–11

100 101

102 103 104

Electrical Precipitators

Impingement Separators

Mechanical Separators

ScannersAdsorption+

Sedimentation
Elutriation

Ultramicroscope+
Sieving

Bacteria Human Hair

Nebulizer Drops Hydraulic Nozzle Drops

Pollens
Milled Flour

Flotation Ores

Contact
Concentrator Mist

Tobacco Smoke

Ammonium Chloride Fume
Metallurgical Dusts and Fumes

Coal Dust

Clouds and Fog Mist Drizzle Rain

Silt Fine Sand Coarse Sand Gravel

Solar Radiation
Near Infrared Far Infrared Microwaves (Radar, etc.)

Visible

Atterberg or International Std. Classification System
adopted by Internat. Soc. Soil Sci. Since 1934

#Molecular diameters calculated
from viscosity data at 0*C

+Furnishes average
  particle diameter but
  no size distribution

++Size distribution
    may be obtained by
    special calibration

H2

N2

F2

O2 CO2 C6H6

SO2

CI2

CH4

C4H10CO

Gas
Molecules

HCIH2O

Liquid:

In Air
at 25°C.
1atm.

Reynolds Number

Reynolds Number

Settling Velocity,
cm/s

Settling Velocity,
cm/s

In Air
at 25°C.
1atm.

In Water
at

25°C.

In Water
at

25°C.

Electromagnetic
Waves

Technical
Definitions

Common Atmospheric
Dispersoids

Typical Particles
and

Gas Dispersoids

Methods for
Particle Size

Analysis

Types of
Gas Cleaning

Equipment

Particle Diffusion
Coefficient,*

cm2/s

*Stokes-Cunningham
factor included in
values given for air
but not included for water

C.E. Lapple, Stanford Research
Institute Journal, Vol. 5, p.95
(�ird Quarter, 1961)

Terminal
Gravitational

Setting*
for spheres,

sp. gr. 2.0

0.0001

1 10 100 1,000 10,000 2,500 625
400

325 250 170

270 200 150

400

325 230 170 100 50 30 16 8 4

3612204060

100 48 28 14 8 4 3/4”3/8”

3/4”3/8”

1/2”

1/2”3 1”

1”

610203565

270 200 140

5,000 1,250

0.01 0.1 1 10 100 1,000
(1mm)(1nm) (1cm)

(1mm)(1nm) (1cm)

10,0000.001

Ångström Units, Å Theoretical Mesh
(Used very infrequently)

Tyler Screen Mesh

U.S. Screen Mesh

0.0001 0.01

Particle Diameter, microns (µm)

Particle Diameter, microns (µm)

0.1 1 10 100 1,000 10,0000.001

2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 2 34 5 6 8

2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 4 5 6 8 2 3 2 34 5 6 8

From C. E. Lapple, Stanford Research Institute Journal, Vol. 5, p. 95 (Third Quarter) 1961.
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