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Air Pollution from Particles—Facts
What Particles Contribute to
Air Pollution?
The U.S. Environmental Protection Agency
defines pollution from particles or particulate matter
(PM) as a complex mixture of solid particles and
liquid droplets suspended in air. Particulate-matter
pollution is composed of some coarse particles that
are large enough to be visible to the naked eye (e.g.,
soil dust) and some fine particles that are extremely
small and only visible when viewed through an
electron microscope. Fine particles are no larger than
2.5 micrometers in diameter, and coarse particles
range from 2.5 to 10 micrometers. (In comparison,
a human hair is about 70 micrometers across.) The
size of the particle plays an important role in
determining the type and probability of adverse
health effects. Because of their small size, fine
particles are capable of reaching the furthest
recesses of the lungs and may enter the bloodstream.
High concentrations of these particles have been
associated with a variety of health problems.
Unlike other air pollutants that are composed of a
single compound—such as carbon monoxide, ozone,
nitrogen dioxide, and sulfur dioxide—particulate
matter is a complex mixture of many shapes, sizes,
and compositions, depending on its sources. In
addition, particulate matter can contain both
inorganic and organic components, including acidic
salts (such as ammonium nitrate and ammonium
sulfate), metals, soil particles, and allergens (such
as pollen and mold spores).
Earlier efforts to combat particulate pollution
concentrated on coarse particles. Such pollution
forms through actions that produce particles that can
become suspended in the air, such as sanding and
grinding, plowing, construction, and dust storms.
Natural coarse particles include soil dust, pollen
and mold spores, volcanic dust, and sea salt. Fine
particles can come from the same sources as coarse
particles, but are more commonly emitted from
combustion processes or are formed as secondary
by-products of gaseous emissions, both natural and
human-made. Fine particles are most commonly
composed of ammonium sulfate, ammonium nitrate,

organic materials, carbon soot, and fine mineral
dust.

What Causes Airborne
Particles to Accumulate in
Harmful Concentrations?
The concentration of particles in the air depends
on the size of the particles, the amount of particles
emitted and formed, and the weather. Coarse
particles generally remain in the atmosphere for
only a short time and are quickly removed by
gravity, except during windy conditions. In contrast,
fine particles may remain in the air for long periods
(days to weeks) and can contribute to air pollution
and visibility problems hundreds or thousands of
miles away from their sources. Wind spreads
particles over wide areas, which may cause dust
problems, whereas hot, sunny days with little wind
can increase the condensation of some types of fine
particles. Rain tends to wash particles out of the air.

When Does Air Pollution
from Particles Occur?
Particulate matter pollution from combustion
sources, such as automobiles, occurs throughout
the year. However, particles from other sources
may vary seasonally. Windy, dry weather tends to
increase dust from construction and agricultural
activities. Humid weather may increase mold
spores. Dry, windy weather can increase pollen
concentrations. During the winter, fireplaces and
other means of heating homes may increase
pollution from particles.

Why Are People Concerned
about Particles?
The primary concern about air pollution from
PM is the health effects that may result from fine
particles. Their small diameter allows them to be
easily drawn deep into the lungs. Once there, the
potential for adverse health effects depends upon the
concentration, size, shape, composition, and number
of the particles. Research has shown associations
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between fine-particle exposure and cardiopulmonary
effects, respiratory illness, hospital admissions, and
mortality. Additionally, these fine particles have a
major impact on visibility, even in our national
parks and wilderness areas. Studies indicate that
the United States, Mexico, and other foreign source
areas all contribute to this pollution.
Exposure to fine-particle air pollution is one of
the most pervasive air quality problems in the world.
Concern about fine-particle air pollution in the
United States was underscored by the 1997 EPA
revisions to the National Ambient Air Quality
Standards for PM that added standards for fineparticle air pollution. Revisions have further limited
the 24-hour peak amount of particulate-matter
pollution allowed under the NAAQS.

What Are Scientists and
Government Agencies Doing
about Pollution Caused by
Particles?
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standard for coarse particulate matter due to a lack
of evidence linking health problems to long-term
exposure to coarse-particle pollution. The revisions
retained the previous 24-hour standard for coarse
PM and the annual standard for fine PM. The EPA
reduced the 24-hour, fine-PM standard from 65 to 35
micrograms per cubic meter of air.
The EPA and state and local environmental
agencies measure coarse and fine particles on a
national scale. Several collaborative studies are
seeking a much better understanding of the
production, accumulation, and movement of
particulate matter pollution in order to develop
effective management strategies. Regional and
international efforts are also under way, as health
scientists from around the world are investigating
the relationship between exposure to particulate
matter and potential health risks.

In 2006 the EPA adopted further revisions to the
NAAQS for particulate matter, revoking the annual
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