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What Youll Do

& Describe the major types of air
pollution. .

& Name the major causes of air
pollution. :

# Explain how air pollution can
affect human health.

& Explain how air pollution can be

reduced.

Figure 21 The a_ir
pollution in Mex:co
City is sometimes SO
dangerous that some
people wear surgical
masks when they

go outside.
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The Air We Breathe

Air polhition, as shown in Figure 21, is not a n,ew pro}iliiié
Bv the middle of the 1700s, many of the world’s largteS iy
stfered from poor air quality. Most %f thedpc(())l:ll;z? ey
i homes that burne :
released from factories and co reney
were complaining a
Even 2,000 years ago, the Romans . e
ir i ir citi hat time the air was thic
bad air in their cities. At t S
i 11 of open sewers. 50 Y A
smoke from fires and the sme . : : 0 you see
iti bled with air pollution.
cities have always been trou B o
i ifferent types of air p X
i ou will learn about the dif : ; ‘
tffgr};ources and what the world is doing to reduce them.

Air Quality | 1
Even “clean” air is not perfectly clean. It contams 11113;11r1yd}§1 4
lutants from natural sources. These pollutants include )

sea salt, volcanic gases and ash, smgke from forest tflrreasl, f(;)&lrirelé
swamp gas, and many otherfma:lentals.tslr; hf:Iclt,h Trln lgns oia
a greater amount of pollutan

Iv)vre(:) i‘;ee agapted to many of these natu.ral pollutan’;s;.a B

Most of the air pollution mentioned in the newst Al
of human activities. Pollutants caused by hurpan elllcuiion .
be solids, liquids, or gases. Human-caused al.r po.tieS AS, .
as that shown in Figure 21, is most com.mor‘l in c;ses . )
people move to cities, urban air pollution increases.

- Types of Air Pollution

Air pollutants are generally described as either
primary pollutants or secondary pollutants.
‘Primary pollutants are pollutants that

are put directly into the air by
human or natural activity. Figure 22

shows some examples of primary air
pollutants.

Figure 22 FExhaust from vehicles,

ash from volcanic eruptions, and

soot from smoke are all examples
of primary pollutants.

Secondary pollutants are pollutants that form from chemi-
cal reactions that occur when primary pollutants come in con-
tact with other primary pollutants or with naturally occurring
substances, such as water vapor. Many secondary pollutants
are formed when a primary pollutant reacts with sunlight.
Ozone and smog are examples of secondary pollutants. As you
read at the beginning of this chapter, ozone is a gas in the
stratosphere that is helpful and absorbs harmful rays from the
sun. Near the ground, however, ozone is a dangerous pollu-
tant that affects the health of all organisms. Ozone and smog

are produced when sunlight reacts with automobile exhaust,
as illustrated in Figure 23.

Figure 23 Many large cities suffer from smog, especially
those with a sunny climate and millions of automobiles.

e Ozone reacts with
automobile exhaust
to form smog.

Smog

&
oY

i ‘ Ozone

0 Automobile exhaust reacts
with air and sunlight to
form ozone.

Automobile
exhaust
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Sources of Human-Caused Air Pollution

Human-caused air pollution comes from a variety of sources.
The major source of air pollution today is transportation, as
shown in Figure 24. Cars contribute about 60 percent of-the
human-caused air pollution in the United States. The oxides
that come from car exhaust, such as nitrogen oxide, con-
. tribute to smog and acid rain. Oxides are chemical compounds

that contain oxygen and other elements.

industrial Air Pollution Many industrial plants and elec-
tric power plants burn fossil fuels to get their energy. But
burning fossil fuels causes large amounts of oxides to be
released into the air, as shown in Figure 25. In fact, the burn-
ing of fossil fuels in industrial and electric power plants is
responsible for 96 percent of the sulfur oxides r;eleased into
the atmosphere.
ponin ; Some industries also produce chemicals ' that form
Figure 24 Seventy p e(cent 2 poisonous fumes. The chemicals used by oil refineries, chem-
the carbon monoxide in the : ) . , :
ical manufacturing plants, dry-cleaning businesses, furniture

United States is produced by I ,
fuel-burning vehicles. refinishers, and auto-body shops can add poisonous fumes to

the air.

Figure 25 This power plant burns
coal to get its energy and releases
sulfur oxides and particulates into

the atmosphere.

Indoor Air Pollution Air pollution is not limited to the out-
doors. Sometimes the air inside a home or building is even
worse than the air outside. The air inside a building can be
polluted by the compounds found i
cooking smoke. The compounds in new carpets, paints,
building materials can also add to indoor air pollution, espe
cially if the windows and doors
bills low.

and

-
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n household cleaners and

are tightly sealed to keep energy
aviolet rays to reach the Earth’s surface. Figure 27 shows

The Air Pollution Problem

Aj g e
allrre ;)(;);hizlaorr; el; bloth a lf)cal and global concern. As you have
e, edt., ZC-al air Pollution, such as smog, generally
b pouitionles. ir pollution becomes a global concern when
it iy frommoves away from its source. Winds can move
the amount of p(())rlllitli)(iilceintothaen()ther’ g
o source area but increasin
" poillrlll(t).ther place. ‘For exaI.nple, the prevailing winds Carrg
10on created in the midwestern United States hundred}SI

F;)gure 26 Acid Precipitation can kill living
things, Sl{Ch as fish and trees, by making
their environment too acidic to live in.

Aci sl 3 2
. Ic)loglr;icC:ElFatlol? i Precipitation that contains acids from
is called acid precipitation. Wh i
are burned, they relea i : S
' : se oxides of sulfur and ni
into the atmosphere. Wh i
. en these oxides combi i

water droplets in the at =

: mosphere, they form i
a ler : : . sulfuric
p(rtleciiar.ltd .nltIIC acid, which fall as precipitation. Acid
I pitation has many negative effects on 'the envi-
onment, as shown in Figure 26.

:'tl)l:ut();;na?r Hz:le Other global concerns brought
e~ Ipl) ution 1nc1ud.e the warming of our
i SCie (?zone hole. in the stratosphere. In
k. in,t i hentlsts determined that some chemicals
Ao el

. a breakdow i
8en, which does not block the sun’s ha?mofi?zu(ﬁlrz:il;fef )I'(Z}-’S

The loss
of oz . ;
one creates an ozone hole, which allows more | 5ere, 2", Tis satellite image,

taken in 1998, sh
as s , shows that the
atellite image of the ozone hole. ?Zon;}?‘ hole, the dark blue areq
is still growing. Y
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ep outside and notice a

Effects on Human Health You st
breath, your throat tin-

smoky haze. When you take a deep
gles and you begin to cough. Air pollution like this affects

many cities around the world. For example, on March 17,
1992, in Mexico City, all children under the age of 14 were
prohibited from going to school because of extremely high
levels of air pollution. This is an extreme case, but daily expo-
e to small amounts of air pollution can cause serious health
problems. Children, elderly people, and people with allergies,
lung problems, and heart problems are especially vulnerable
to the effects of air pollution. Figure 28 illustrates some of the
effects that air pollution has on'the human body.

Nonsmoking city dwellers
are three to four times more

likely to develop lung
cancer than nonsmoking

people in rural areas.

sur

Dizziness
Headaches

Burning, itching eyes

Runny nose

Pz

Coughing and trouble breathing L\ e l'f

iy

Sore throat

Lung cancer and other lung diseases

Chest pains, increased colds, and allergies

Activity
Almost 33 percent of the
global atmospheric pollution
from carbon dioxide is
caused by power plants that
burn coal or other fossil fuels.
We rely on these sources of
power for a better way of life,
but our use of them is pollut-
ing our air and worsening
our quality of life. Use your
school library or the Internet
to find out about some other
sources of electric power.
What special problems does
each source of energy bring

ol
with it? Tevat
Hom.

Environmental Protection Agency blames air
ses of cancer each year.

Figure 28 The
pollution for at least 2,000 new ca

Cleaning Up Our Act
Is all this talk about bad air making you a little choked up? -
Don’t worry, help is on the way! In the United States, progress
has been made in cleaning up the air. One reason for this
progress is the Clean Air Act, which was passed by Congress
in 1970. The Clean Air Act is a law that gives the Environmental
Protection Agency (EPA) the authority to control the amount
of air pollutants that can be released from any SOUICe, such
as cars and factories. The EPA also checks air quality. If aif
quality worsens, the EPA can set stricter standards. What az€
car manufacturers and factories doing to improve air qualitY?

Read on to find out.
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rCem:lt_roclllmg Air Pollution from Vehicles The EPA ha

eX% alliet t;ar manufacturers to meet a certain standard for thz

sy dse : at c}?mes out of the tailpipe on cars. New cars now

vices that remove most of th '

; e pollutants f :

exhaust as it exits the tailpi ke
ailpipe. Car manufactu

- rers are also mak-

Cafs Cﬁi; that liug on fuels other than gasoline. Some of these
on hydrogen and natural i

v S gas, while others run on

: y solar energy. in Fi
bl gy. The car shown in Figure 29

Controlling Air Pollution from Industry The Clean Air Act

requires i i )
q many industries to use scrubbers. A scrubber is a device

Ll::;cn ?:;acl;leli tto smokestacks to remove some of the more
" e Lll)bber atnts befo-re they are released into the air. One
e tOlrs. used in coal-burning power plants in the
o emove ash and .other particles from the smoke-

- Scrubbers prevent 22 million metric tons of ash from

being released into the air each year

Alth
. righfc)ljigi? ‘:’.e have a long way to go, we're taking steps in
ection to keep the air clean for future generations

N O T

1. How can the air insi i
nside a buildi
the air outside? ing be more polluted than

2. Why might it be diffi
. icult to establish a di i
air pollution and health problems? Ry o N

3.H i
ow has the Clean Air Act helped to reduce air pollution?

4. Applying Concept -
s H
i P ow is the water cycle affected by air

s

Are electric cars the cure
for air pollution? Turn to
page 419 and decide
for yourself.

g

Figure 29 Instead of having
to refuel at a gas station, an
electric car is plugged in to a
recharging outlet.
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