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Table 8-A.

General Types of Particulate Matter (PM)

Type of PM
Dusts

Mists

Fume

Biological
agents

Smokes

Sub-Type
General

Fibers

Biological
(not micro-
organisms)

Radicactive

General

Fog

Al

Al

Al

Defining Characteristic

Produced by mechanical action on larger
pieces of the material (e.g., grinding,
cutting, tearing)

Dust classified because of its shape as
lang thin tendrils

Typically organic dusts created by
disturbance of plant or animal materials

Radiotoxicity is often more significant than
chemical toxicity

Droplets of liquid. Always defined in the
context of an aerosol. Created by
mechanical action breaking liquid into
small particles

Droplets of liquid caused by
recondensation of vapor

Formed by the evaporation and rapid
condensation of metal vapor into very
small particles

These include living and non-living agents
that may be allergenic, toxigenic or
infectious

Smokes are the products of incomplete
combustion of organic materials. Created
by vaporization of organic material with
subsequent condensation. Sometimes
used interchangeably with “fumes”

Examples/Sources

Lead dust while scraping paint
Quartz dust when jack hammering

Asbestos
Ceramic fibers
Fiberglass

Wood dust
Cotton dust
Animal dander

Radon progeny
Radioactive waste
Uranium

Droplets from bubbling dip tanks
Paint overspray

Boiling acids in chemical digestion

Welding
Arc or torch cutting
Foundry work

Bacteria (and related organisms)
Viruses

Fungal spores
Prions

Diesel exhaust

Coke or coal powered furnaces
Human tissue during laser surgery
Second-hand cigarette smoke



Table 8-G.  Some TIVs® with Respirable Particulate Mass (RPM) Standards

Particulate Matter TLV RPM (mg/m®) Comments

Cadmium 0.002 RPM TLV, but not part of OSHA standard

Coal Dust (Anthracite) 0.4 Under OSHA, limitis: 2.4 mg/m*
(Bituminous) 0.9 % S0z +2

where quartz is <5%, otherwise use OSHA
quartz formula

Diguat Dibromide 0.1 An herbicide, also has
nonrespirable TLV
Graphite 2.0 All forms except fibers
Kaolin 2.0 Under OSHA, standard still only exists in
mppcf units.
Mica 3.0 Under OSHA, standard still only exists in
mppct units
Paraquat 0.1 A pesticide, also nonrespirable TLV
Particulates not otherwise classified (PNOC) 3.0 Under OSHA, 5 mg/m?
Silica:
Free crystalline (quartz, tridymite, cristobalite) 0.05 In Federal OSHA, the quartz standard is given by:
Tripoli 0.1 10 mg/m? (total respirable dust)
Fume 2.0 % Si0x+2
Fused 0.1 which is equal to essentially 0.1 mg/m?® for
Diatomaceous earth 2.0 pure quartz. Tridymite and cristobalite limits

are given as 1/2 the quartz standard. Limits for
amorphous forms are given by:

80 mg/m? (total respirable dust)

% SIi0;
Soap Stone 3.0 Also nonrespirable TLV
Talc 2.0 Not containing asbestos. Under OSHA, standard

still only exists in mppct units.
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Table 16-C. ~ Sampling Technigues for Collection of Airborne Particulates

Sampling Technique Force or Mechanism Examples

Filters Combination of inerfial Impaction, Intetcaption,  Various types and sizes of fibrous,
diffusion, alactrostatic atiraction, and membrane, and nucleapora filters
gravitational forces With holders

Impactors Inertial-Impaction on a solid surface Single- and multjat cascads impactors

and single-stage impactors

Impingers Inertial-Impingement and capture in liqud ~— Greenburg-Smith and midget impingers
media

Elutriators Gravitational separation Horizontal and verfical elutriators

Electrostatic pracipiation Electrical charging with collection on an Tube type, point-to-plane, and plate
electrode of opposite polarty precipiators

Thermal preciptation Thermophoresis-Parficle movement under  Various devicas for particulate collection
the influsnce of a temperature gradient for microscopy analysis
Inthe direction of decreasing temperature

Cyclones Inertial-Centrifugal separation with collection  Tangential and axial inlet cyclones
on a secondary stage In varying sizes

(Reprintad from Oecupational Respiratory Diseasas, Pub. no. DHHS (NIOSH) B6-102, 1986.)
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Table 16-D.  Salected NIOSH-Recommended Filters

Chemical NIOSH Sampling Method N Fiter
Copper 730 MCE

Carbon black 5000 PVC

Mineral ofl mist 5026 PVC or MCE

Ashestos 7400 25-mm MCE

Arsenic trioxida as As 7901 NapCog-mpregnated MCE
12 4-Dichlorophenory) acetic acid 5001 GF

Analytical Method
Atomic emission spactroscopy
Gravimetric
Infrared spectrophotomtry
Phase contract micrascopy
Atomic absorption, graphite furnace
High-presstre liquid chromeatography



Typical Air Sampling Filter Materials

Filter Material

(Characteristics

Typical Applications

Glass fiber

Polyvinylchloride (PVC)
Mixed cellulose ester (MCE)
Gelatin

Ieflon
Polycarbonate

High particulate retention and wet
strength

Low tare weight

Dissolves easily

High moisture content, can be
pre-sterilized

Strong and chemically resistant

Glass-like surface, transparent and
straight-through pores

Gravimetric analysis

Gravimetric analysis

Metals and fibers
Airborne microbes

Acids, bases, and solvents
Gravimetric and
microscopic analyses




Table 8-E.  Filter Particulate Matter Collection Media Used in Industrial Hygiene

Plain Filters
Cellulose

Mixed cellulose
aster

PVC

Glass fiber
Polycarbonate
Silver membrane
Teflon

Nylon

oated Filters

3 berfsuifuric acid

Mixed cellulose aster/
sodium carbonate

Glass fiber/1-(2-pyridyl)
piperazing

Unusual Filters

Diameters / Pore sizes
37 mm Jundefinad
25-47 mm /[ 0.45-1.2 pm

25-47 mm / 0.8-5.0 pm

1347 mm /1.0 pm
25-47 mm/ 0.4-0.8 pm
25-37 mm/ 0.45-0.8 pm
1347 mm / 0.45-5.0 pm

25-37 mm, 1.0 pm pore size
37-47 mm / undefined
Characteristics

Stabilized MOCA on filter

Chemical reaction with isocyanates to stabilize

them on filter
Characteristics

Uses
Radioactive particles

Welding fume, asbestos, lead, cadmium, beryllium,
sodium hydroxide mist

Gravimetric dust, chromium paint overspray, silica,
aluminum oxide, cotton dust

PCE mist, carbaryl, chloramphenicol
Asbestos for TEM
Coke oven emissions

Assorted polynuclear aromatic hydrocarbons (as in
soot, diesel exhaust, petroleum asphalt fumes,
cigarette smoke)

Diesel particles
Examples

4-amino biphenyl
4,4-methylene dianiline
MOCA

Arsenic trioxide

Toluene, diisocyanates, methylene,
diphenylisocyanate, 1 and 2 naphthylamine

Examples

Pesticides, organo-tin compounds, TNT, DNT,
phthalate esters, glycols

Pesticides, PCBs, dioxins, polynuclear aromatic
hydrocarbons (area samplers)

OS5HA versatile sampler Combination vapor/particle collectors. Filter
portion may be glass or quariz fibers

Polyurethane foam Very thick plugs of foam are used to collect
(PUF) tubes mist phase of mixed vapor/mist
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Cellulosic

120 pm

Figure 5-7: Cross-section through an MCETF fileer. Filters
are not sieves, but are more ke mazes into which

particles are pulled and become trapped.
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Figurc 5-6: Photomicrograph of the surface of an air
sampling filter. Filvers used for collection of airborne
particulates do not merely gather marcrial on the surface;
some particulate is actually deposited within the filter.
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PM IN INDOOR AIR USING A PERSONAL IMPACTOR

o Developed by researchers
at the University of S.
California to collect data
on the relationship
between outdoor and
indoor PM levels and to
assess personal exposures.
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o Designed to partner with
a pump at 9 L/min for 24-

hr. ‘
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PERSONAL CASCADE IMPACTOR

Four impaction stages
and after-filter:

02.5-10 um =
01.0-2.5 um %
00.5-1.0 um §
©0.25-0.5 &
0<0.25 um e
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NEW THORACIC SAMPLER

Parallel Particle Impactor
(PPI)

o Designed to give a precise
match to the thoracic
definition

o Has 4 internal impactors in
one sampler

o Used with any suitable 37-
mm filter at 2 L/min
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