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Airborne nanomaterials in occupational and
environmental settings

Are they common? Are they new?
Important attributes of aerosol nanomaterials
Instrumentation challenges
Role of workplace controls

Role of personal protective equipment
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Potential for exposure via
iInhalation

Product or by-product of many
Industrial processes, for example

Synthesis — metal oxides formed by
flame spray

Handling — metering dry powder
Into an extruder

Finishing — shaping and polishing a
scratch-resistant car part
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Engineered — purposefully made to
meet desired specifications

Incidental — made as a by-product
of a process that may or may not
be synthesizing/processing
nanomaterials, i.e. welding fumes

Background — ambient nanomaterials not synthesized as a
product or by-product by any occupational activity

Anthropogenic - diesel exhaust originating from a
loading dock or adjacent roadway

Non-Anthropogenic - pine forest emissions, salt spra y
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Aerosol size distributions change over time

Nanoparticles have high diffusivity - move quickly and often
Larger particles have low diffusivity - move slowly \ ®

o

Nanoparticle collision cross-section is insignificant
Larger particle collision cross-section is significant

Diffusivity and collision cross  -section combination:

High probability of a nanoparticle and larger particle
collision

“Loss” of nanoparticle and negligible growth of the | arger
particle
How would one detect a nanomaterial on a much large  r particle?

.
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Aerosols change over time
Very high surface area
Chemically active surfaces

Deposition of vapors onto
nanomaterial surface

Carriers of adsorbed species

Potential morphologies of respirable particles?

® VS. VS.
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Existing instruments capable of measuring
particle size, size distribution, and concentration

within ~ 5-10%

Expensive, research-level instruments, high
degree of specialization to maintain,
calibrate, and interpret, not portable

New instruments currently under development
Portable, low cost, ~ 3-6 size bins < 300 nm

As the necessary instrumentation is still
under development, occupational
assessment is very difficult to do correctly
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Without available instrumentation to characterize
an occupational environment for nanomaterials or
to differentiate from background levels
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How do you choose workplace controls?
When do you choose to use workplace controls?

What part of your process requires workplace
controls?

How effective are workplace controls?

How do you know?
Do new workplace controls need to be developed?



Test methods exist to quantify
filtration efficiency of filter media

How does filter media compare
with ensembles?

How important is it to use
“occupationally relevant” aerosols
and conditions?

Impact of particle chemistry,
charge, concentration on
performance of filter media

Do test methods adequately
capture performance “in use”?
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Uncharged —d,~30nm

Charged — d ;,~ 60nm
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What is known about nanoparticles in the work
environment?

What do we need to know in order to manage

safely and effectively the technology within our
businesses?

What engineering controls, work practices, and
management systems are appropriate?
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