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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
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Table 8-G. Some TLVs® 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 % Si0g +2

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

Diguat Dibromide 0.1 An herbicide, also has
nonrespirable TLYV
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
mppcf 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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"TOTAL" PARTICULATE

A misnomer

Only includes particulates
that can be collected by a
37-mm or 25 —mm filter
cassette.




INHALABLE SAMPLERS

A personal sampler for inhalable particulate
was first developed by Mark and Vincent in
1986 at the Institute of Occupational Medicine
and was named the IOM sampler.

17



IOM SAMPLER

r.‘--:wa Cassette Cassette ©-TiNg
Top




00 a3l s 5l eslasl L YOMM 2ls SO oyols 143

PR G VLR VI VIV L GOWR Y B AR R VA VA CRPR4 T R KR T
Soden b Ll oy 58

9 9320 O § S digad )0 D95 Jome ;0 03 leSS g yils ols )8
O ga] S )9:.4|QT 51 eslatel L YL/MING oy gl IS
Ul esas

I Sooes b oxilaeSS g b oo njei 5 605 aigel
IS

19



- e =

4 (5999 Dby S 0us)lagSS g ild lejen (e84 azgi b
55 (50 )18 bl 890 15 Aiged

J3l gl la il 5l dolad jolay &l 5l (6 lade amilis
gl (5o ()98 9 oile (S o )laeSS

20



AN ALTERNATIVE INHALABLE SAMPLER

Button Sampler
Inlet has a screen
with numerous, evenly
spaced holes
Holes act as orifices and
provide multidirectional
sampling capabilities




Collar clip

Curved sampling

A Button aerosol inhalable dust sampler is a reusable filter sampler with a porous
curved-surface sampling inlet designed to improve the collection characteristics of
inhalable dust particles (<100 wm in aerodynamic diameter). (SKC)
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Cap

Inlet Teflon Filter ~ Support Owring
Section O-ring

Outlet Plug

Exploded view of the Button aerosol inhalable dust sampler,
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OTHER INHALABLE SAMPLERS

/-HOLE SAMPLING HEAD

Traditional European method using a 25-mm

filter and cassette with an end cap with 7
equispaced inlet holes with flows of 2.0 L/min.
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OTHER INHALABLE SAMPLERS

Conical Inhalable
Sampler (CIS)

Also known as the GSP
Sampler. This German
sampler aspirates
particles through the
inlet at 3.5 L/min onto a
37-mm filter. Optional
foam plugs collect
multiple size fractions.




OTHER INHALABLE SAMPLERS

Respicon
Particles are aspirated
through the inlet at 3.1
L/min and then separated
into the 3 fractions:
Inhalable; thoracic and
respirable.




OTHER INHALABLE SAMPLERS

CIP-10
A French sampler with 2
key components:
-Impactor/foam
pre-separator to retain
large particles.
-A rotating cup with a
PUF ring that collects the
sample for gravimetric
analysis.
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ALUMINIUM CY CLONE
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Sealing ring

Air flow

»

Filter support grid

y
=

Bottom

Air Qutlet
(to pump)

Filter
cassette
Filter

CAir inlet pipe ’

Grit Pot Transport clip

Air flow E

Figure 2.46 Exploded view of a respirable dust cyclone. (SKC)
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NYLONE CYCLONE




CYCLONE

Cut-point?
Cyclone?
Flow Rate?

Jf ) B



Aluminum
at 2.5 L/min

Each cyclone has
different operating
specifications and
performance criteria.

Be sure you know the
flow rate specified to
achieve the desired
cut-point before using
a cyclone.

39



FIRST THORACIC NIOSH METHOD

Metalworking Fluids

NIOSH Method 5524, Issue
1 specifies a

2-um PTFE filter in a

37-mm filter cassette with
an optional thoracic
particulate sampler.
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