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Risks associated with exposure to solid particles can be
widespread across industries and sometimes invisible
to the naked eye. The exposure mechanisms and sheer
variety of hazardous solid particles make the selection of
appropriate personal protective equipment (PPE) a key
factor in mitigating risk.
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This e-guide offers support to HSQE managers in the un-
derstanding and assessment of solid particle risks and
guidance about the selection of protective garments for
workers. It includes a summary of relevant legislation
and guidelines, main contamination risks, and how the
latest garment solutions can help address them. The con-
cluding section offers best practice advice to encourage a
more holistic approach to improving employee safety by
raising awareness of solid particle hazards.


https://www.dupont.com/personal-protection/tyvek-for-ppe-language-selection.html
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1/ Introducing
solid particle hazards

Solid particles in industrial and manu-
facturing environments present a
unique set of hazards for employees
and a unique set of challenges for
health and safety professionals. They
are commonly referred to as ‘dust,
but what does this term mean?

DUST - A DEFINITION

Dust is usually defined as a solid which
has been broken down into powder or
fine particles’. Modern workers may be
exposed to a whole range of dusts, in-
cluding, PCB dust, mineral and chemi-
cal particles, and powder coatings
(see box-out). These dusts can be car-
cinogenic, toxic, and/or irritating to the
skin and lungs. From an occupational
health perspective, dust is classified by
its likely effect on the body:

- inhalable dust: larger-sized particles,

most of which will be filtered out in
the nose and throat.

- thoracic dust: smaller-sized dust par-

ticles that can reach the lungs.

- respirable dust: dust that is small

enough to be inhaled deeply, pene-
trating the gas-exchange region of
the lungs.

- Cement
S GEIS A nES
- Minerals

- Nanomaterials
- Paints and coatings
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Common sources of harmful dusts:

- Carbon black (i.e. photocopier/printer toner)
- Dry foodstuffs (e.g. flour, grain, sugar)

- Metals (e.g. chromium, lead, and mercury)

Click on the number to check the source

- HONO)


https://ec.europa.eu/taxation_customs/dds2/SAMANCTA/EN/Safety/Dust_EN.htm
https://www.dupont.com/personal-protection/tyvek-for-ppe-language-selection.html

1/ Introducing

solid particle hazards

Size matters

Generally, the most hazardous dust types are
those with very small particles which are invisi-
ble to the human eye. Not only are these parti-
cles small enough to pass unseen, but they can
also travel deep into the lungs if inhaled. The
human eye can detect particles of 50 microns and
above but some dust particles are smaller than
this. However, there are exceptions: substanc-
es like asbestos produce larger, visible particles
which are also hazardous because they do not
break down easily in the body. In environments
where larger particles are observed smaller,
invisible particles may also be present?

The rise in the use of nanomaterials in
various industrial processes should be noted.
Nanomaterials are defined as having at least one
external dimension that measures 100 nano-
metres or less or with internal structures mea-
suring 100 nm or less. Essentially, nanomaterials
may have the same composition as known ma-
terials in bulk form but may behave differently
if they enter the body. They are rapidly finding
applications in cosmetics, electronics, health-
care, information technology, and environmental
protection. For example, nanosilver is used in a
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range of products, including washing machines,
socks, food packaging, wound dressings, and
even food supplements®.

Means of transmission

Solid particles can be transmitted through
various mechanisms, including being suspended
in the air in aerosol form, which makes them
easy to breathe in. If they pass into the lungs,
they can accumulate over time. The quantities
being inhaled will depend upon multiple factors
but include particle concentration and the ease
and the ease and frequency of airflow into the
lungs*.

Particles can also accumulate readily on surfaces
due to gravity. Workers come into direct contact
by touching or brushing against these contami-
nated surfaces. Larger particles may wash off, but
even short periods of contact may cause irrita-
tion depending on the substance. Smaller parti-
cles can even pass through the skin and enter the
bloodstream to accumulate in the body®.

Health implications

The consequences of exposure to hazardous
solid particles vary depending on the industry,
occupation, and specific substances involved,

but they can include anything from skin irritation
and allergies to long-term respiratory disease,
cancers, and even death.

According to the Health & Safety Executive
(HSE), around 12,000 people die in the UK each
year due to workplace respiratory diseases.
Chronic Obstructive Pulmonary Disease (COPD)
is the largest single Killer, accounting for 34%
of fatalities®. However, statistics on the exact
number of affected individuals in Europe are
not readily available. The EU-OSHA Workers’
Exposure Survey (WES) on cancer risk factors in
Europe seeks to address this lack of data. Initial
findings suggest that there is increased risk for
workers in micro or small-sized workplaces
compared to medium-sized or large workplaces
and for those working over 50 hours a week’.

Whatever the size of your company or the scale
of the risk, choosing the correct type of PPE plays
an essential role in reducing exposure to solid
particles and the health issues they can cause.


https://ec.europa.eu/taxation_customs/dds2/SAMANCTA/EN/Safety/Dust_EN.htm
https://ec.europa.eu/taxation_customs/dds2/SAMANCTA/EN/Safety/Dust_EN.htm
https://ec.europa.eu/health/scientific_committees/opinions_layman/nanomaterials/en/l-2/1.htm
https://ec.europa.eu/health/scientific_committees/opinions_layman/nanomaterials/en/l-2/1.htm
https://iris.who.int/bitstream/handle/10665/344854/9789289000017-eng.pdf
https://www.ccohs.ca/oshanswers/chemicals/how_chem.html
https://www.hse.gov.uk/statistics/causdis/index.htm
https://osha.europa.eu/en/publications/occupational-cancer-risk-factors-europe-first-findings-workers-exposure-survey
https://www.dupont.com/personal-protection/tyvek-for-ppe-language-selection.html
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Identifying complex hazards:

Solid particle hazards vary widely in composition, size, and
sources. Identifying all potential sources and understanding
their impact on health and safety can be complicated.

Quantifying exposure levels:

Measuring airborne particle concentrations accurately re-
quires specialized equipment and expertise. Variability in
exposure over time and across different tasks adds to the
complexity.
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2/ Challenges for HSQE managers

Characterising risk:

Assessing health risks associated with specific particle types
requires knowledge of toxicology and epidemiology, which
can make the assessment of individual risk and cumulative
effects problematic.

Understanding protective clothing choices:

Normal protective overalls do not provide an acceptable
barrier to hazardous solid particles. It is therefore essential for
HSQE managers to familiarize themselves with the specific
barrier properties required (see section 4).

The often-invisible nature of solid particle hazards and their highly variable nature raise specific challenges for HSQE managers, including:

o NONO,


https://www.dupont.com/personal-protection/tyvek-for-ppe-language-selection.html

3/ Regulatory Guidance

Regulation (EU) 2016/425 on PPE governs the
design, manufacture, and sale of PPE within
the EU. It states that Cat Ill Type 5 protective
clothing must be used to protect workers from
solid airborne particulates.

Category Il Type 5 chemical protective coveralls
offer full-body protection, covering the trunk,
arms, and legs. They must meet EN ISO 13982-1
standards to ensure effective protection against
solid particles. A key test for Type 5 garments is the
penetration cabin test, which assesses the ability
of PPE to act as an effective barrier to solid par-
ticles. This test is designed to simulate real-world
conditions where PPE, including protective cloth-
ing, masks, or gloves, might be exposed to dust
particles. The goal is to assess how well the PPE
can prevent dust from penetrating through the
material and reaching the wearer.
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Dust particles of a specific size and concentra-
tion are generated within a test cabin (or dust
chamber) to create a consistent and measura-
ble dust cloud. A test subject, wearing the PPE,
carries out predetermined sequence of test
exercises. Sensitive instruments are then used
to monitor the concentration of dust particles
inside the suit at different locations. The amount
of dust that has penetrated is calculated to
obtain inward leakage rates, and this evidence
determines whether the garment receives a
pass or fail.

Type 5 chemical protective clothing must
achieve inward leakage (IL) <30% IL for 911%
(or more) of all values measured (all exercises,
all sampling positions, all garments) and a total
inward leakage (TIL) £15% for 80% (or more) of
all TIL values.

A word of caution

Cat Il Type 5 ‘pass’ mark does not mean
that the garment is providing total
protection from dust ingress. Coveralls
are only required to meet the minimum
performance requirements specified.
The Type 5 test makes an allowance

for individual leakages of up to 30%,
providing the total inward leakage
average for the garments tested is less
than 15%8.

HSQE managers should therefore ask
to see the percentage of penetration
result when assessing a garment’s Type
5 barrier protection qualities.



https://globusgroup.com/resources/article/guide-to-protective-clothing
https://www.dupont.com/personal-protection/tyvek-for-ppe-language-selection.html

4/ Garment selection

In addition to compliance with regulations, HSQE
managers must consider aspects including the
barrier properties of the garment material,
seams, and closures, as well as wearer comfort
(see Garment Checklist). Protective garments
should be appropriately designed, durable, and
fit the user properly.

Garment checklist:
- High particle barrier (material, seams)

- Smooth surface to prevent particles from adhering
to the garment.

- Tight fit at arm and leg openings (elasticated cuffs
and ankles)

- Compatible with additional PPE (masks, goggles,
gloves)

- Comfortable to wear, high freedom of movement.
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Material considerations

Normal workwear made from woven materials is riddled with holes
through which solid particles can easily pass. Protecting workers from
solid particles therefore requires approved garments that use non-wo-
ven materials with special barrier properties. One example is DuPont™
Tyvek®, a non-woven fabric of spun polyethylene fibers that offers
superior protection against airborne particles as small as 1-2 um. The
difference between woven material and Tyvek® is illustrated in Figure
1. Offering high abrasion and tear resistance, Tyvek® combines a cha-
racteristic smooth surface and antistatic treatment to help prevent par-
ticles from adhering to the coverall.

Non-woven material
- consists of spun chemical fibers

- solidified to form textile fabric
(mechanically or thermally)

Fabric
- consists of threads

- woven together to form textile fabric
(interlaced thread systems)

o NONO,
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4/ Garment selection

Better by design

The design of protective garments is another
important aspect of preventing solid particle
ingress. Seams can be a weak point, due to the
holes caused by stitching. Look for garments that
have taped seams, which offer added protection
from particle penetration. Zippers and fasteners
should also have protective flaps. Particular at-
tention should be paid to the interfaces between
the main garment and other PPE, such as respi-
rators, gloves, and boots. Any gapping raises the
likelihood of the wearer being exposed. Opt for
garments that feature integral gloves and boot
covers (see Figure 2) or a respirator-fit hood to
avoid the usage of adhesive tape to seal off the
connection points.

Wearer comfort

Garments that are comfortable to wear encou-

rage workers to adopt safe practices by using ap-

propriate PPE. Look for coveralls that feature a

comfort-fit design that aids worker mobility and

makes the garments easier to put on and take

off. Also, consider whether the fabric is suitably

lightweight and soft to prevent chafing. Ideally, Figure2:garments withintegralglovesand

it will also be permeable to both air and water boot covers eliminate gapping between

! ) p ) protective coveralls and accessories.

vapour, kgeplng the wearer cool and preventing Consider Tyvek® 600 Plus as the ideal

perspiration build-up. garment protecting against fine particu-
lates as taped seam are tight to dust.
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5/ Beyond compliance

Persuading workers that they are at genuine risk and therefore must wear
appropriate protective garments can be a challenge for HSQE managers. It
is easy to become complacent about a risk you cannot see or a substance
that you believe to be benign, like flour dust.

Ensuring workers understand the risks and follow safety protocols is
just as important as selecting the right level of protective garment. The
value of repeating safety messages and providing appropriate training,
particularly around donning and doffing procedures, is considerable.

Reputable PPE manufacturers like DuPont have developed training
resources to support HSQE managers in educating their workers about
the risks associated with hazardous solid particles and reinforcing best
practices in personal protection.


https://www.dupont.com/personal-protection/tyvek-for-ppe-language-selection.html

6. Conclusion

Solid hazardous particles present a serious risk to
worker health and safety. Although the mechanisms
by which solid particles can cause harm are well
understood, the scale of the problem across
Europe is still being determined. The complex and
variable nature of harmful dusts can make risk
assessment problematic, and the introduction of
new nanomaterials is raising new challenges for
HSQE managers.

PPE such as protective clothing is key to preventing
contamination, but care must be taken to ensure
that the barrier properties of these garments are
adequate. Global suppliers like DuPont Personal
Protection have developed special materials and
garment designs to support HSQE managers in
delivering appropriate levels of protection®.

For more information on DuPont™ Tyvek® solutions
for hazardous solid particle protection visit:

tyvek.com/ppe
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Click on the number to check the source



http://safespec.dupont.co.uk
http://tyvek.com/ppe
https://www.dupont.com/personal-protection/tyvek-for-ppe-language-selection.html
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DuPont Personal Protection Customer Service
DuPont de Nemours (Luxembourg) S.a r.l. mycustomerservice.emea@dupont.com
Contern - L-2984 Luxembourg
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This information is based upon technical data that DuPont believes to be reliable. It is subject to revision as additional knowledge and experience becomes available. DuPont does not guarantee results and assumes no obligation or liability in
connection with this information. It is the user’s responsibility to determine the level of toxicity and the proper personal protective equipment needed. This information is intended for use by persons having the technical expertise to undertake
evaluation under their own specific end-use conditions, at their own discretion and risk. Anyone intending to use this information should first check that the garment selected is suitable for the intended use. The end-user should discontinue use of
garment if fabric becomes torn, worn or punctured, to avoid potential chemical exposure. Since conditions of use are beyond our control, DUPONT MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO WARRANTIES
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND ASSUMES NO LIABILITY IN CONNECTION WITH ANY USE OF THIS INFORMATION. This information is not intended as a license to operate under or a recommendation to
infringe any patent or technical information of DuPont or other persons covering any material or its use

The DuPont Oval Logo, and all trademarks and service marks denoted with ™, *™ or ® are owned by affiliates of DuPont de Nemours, Inc. unless otherwise noted. Not to be used without consent of DuPont. © 2024 DuPont. All rights reserved.
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http://safespec.dupont.co.uk
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