Lesson 6 Activity 1

Reading 1

Since the beginning of lime, humans have learned lo
make use of many hings in nalure such as fire and elec-
Iricity. From the early limes through he Induslrial Revolu-
lion lo the Space Age, humans have produced inventions
that use many of the earlh's varied enerqy resources lo
make living easler. Inmany cases lhe energy comes from
burning fossil luels—coal, oil and nalural gas.

Some of the invenlions thal make our lives easier are
also causing pollution. Pollution is the release of harmful
subslances inlo the environmenl. One lorm of pollution is
acid rain. Acid rain s any form of rain thal &s more acidic
than narmal (with a pH lower then 5.6). Pure waler has a
pH of 7, normal rainfall has a pH of a bil less than 7, but
acid rain can have a pH of aboul 5.0-5.5, and even in the
4range in Ihe northeaslern Uniled Slales.

Acid rain can damage plants, animals, soil, waler,
building maleriats, and people. Scientisls have discovered
thal air pollution from the burning of fossil fuels is the ma-
jor cause of acid rain. People burn fossil fuels such as
coal and oil lo make electricity. Electricity heals and lights
buildings and runs appliances such as lelevisions and
video recorders. Fossil fuels power our cars, buses, and
arplanes. The air pollution crealed when these fuels burm
does nol slay in the air forever. lcan relurnlo the earth as
acid rain. And when il does, il may weaken the planl and
animal life it contacts. Acid rain is only one form of pollu-
lion thal resulls from burning fossil fuels. ILis one of par-
licular interes!, however, because il can be ransported over
long dislances. Scienlisls, engineers, and researchers are
learning how lo measure the amount and effects of
pollution in the air, forests, water, and soil. They are in-
venting ways lo reduce the amounl of pollution that enlers
lhe environment and prevenl new damage in the fulure.

The smoke and fumes from buming fossil fuels rise
into the almosphere and combine with the moisture in the
air o form acid rain. The main chemicals in air pollution
Ihal creale acid rain are sulfur dioxide (50 ) and nitragen

oxide (NO,). Acid rain usually forms high in the clouds
where sulfur dioxide and nilragen oxides react with waler,
oxygen, and oxidants. This mixture lorms a mild solulion
of sulfuric acid and nilric acid. Sunlight increases the rale
of mostof Ihese reactions. Rainwaler, snow, fog, and other
forms of precipitation conlaining those mild solutions of
sulfuric and nitric acids fall to earth as acid rain.

The chemical reactions that change air pollution 1o acid
rain can lake from several hours lo several days. Years
ago, when smokestacks were only a few slories high, pol-
lution from smokeslacks usually stayed near the ground
and sellled on land nearby. This caused unhealthy condi-
lions for plants and animals near the smokeslacks. Tore-
duce this pollution, the government passed a law permil-
ling the conslruction of very lall smokeslacks. Allhal lime,
people thought that if the pollution were sent high into the
air il would no longer be a problem. Scientisls now know
thal this s incorrecl. Sending pollution high into the sky
increases the time thal the pollution stays in the air. The
longer the pollution is in the air, the grealer are the chances
that the pollutants will form acid rain. In addition, the wind
can carry these pollutants for hundreds of miles before
they become joined wilth water droplels lo form  acid
rain. For thal reason, acid rain can also be a problem in
areas far from the polluling smokeslacks.

The region of the Conlinental Uniled States most al-
fecled by acid rain is the Northeasl, where pH levels of
between 4.0 and 4.5 are commonplace. Nolably, the mosl
rapidincrease in acid precipitation in the LS. seems
lo be in Ihe Southeas!, an increase paralleling the expan-
sion of Soulheastern urban and industrial activities thal
resullin sulfur and nilrogen emissions.

Wesl of the Mississippi, rain Is generally neutral or
even alkaline. Colorado, the Los Angeles Basin, the San
Francisco Bay Area, Spokane, Tucson, and Porlland are
the known exceplions. Inthese localions, as in the Norths
eas!, precipitation ranges from between pH 4.010 5.0.

Source: Acid Rain. A Student’s First Sourcebook,
EPA, Washinglon, DC



WHAT IS ACID RAIN
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1, Define acid ramn:

[

. Explain the pH difference between acid rain and pure water:

e

. Describe the major cause of acid ramn;

4. Why 15 acid rain of particular interest?

i

. What are the main chemicals in air pollution that create acid rain?

6. How long does the chemical reactions take that change air pollution to acid rain?

7. What did the LS. government do at first to reduce the pollution trom smokestacks?

&. How successful was this povernment action”

9. Which region of the Continental United States 18 the most aftected by acid ran?

10. Which region 15 the least affected by acid rain?




