SECTION

As You Read

Whiat You'll Learn

= Compare renewable and
nonrenewable resources.

| List uses of fossil fuels.

® |dentify alternatives to fossil
fuel use.

Vocabulary

natural resource
renewable resource
nonrenewable resource
petroleum

fossil fuel

hydroelectric power
nuclear energy
geothermal energy

Wéy It’s Important

Wise use of natural resources is
important for the health of all life
on Earth.

Figure 1

Cotton and wood are renewable

resources. [J Cotton cloth is
used for rugs, curtains, and
clothing. A new crop of cotton
can be grown every year.

() Wood is used for furniture,
building materials, and paper.
It will take 20 years for these
young trees to grow large
enough to harvest.

iE Resources

Natural Resources

An earthworm burrowing in moist soil eats decaying plant
material. A robin catches the worm and flies to a tree. The leaves
of the tree use sunlight during photosynthesis. Leaves fall to the
ground, decay, and perhaps become an earthworm’s meal. What
do these living things have in common? They rely on Earth’s
natural resources—the parts of the environment that are useful
or necessary for the survival of living organisms.

What kinds of natural resources do you use? Like other
organisms, you need food, air, and water. You also use resources
that are needed to make everything from clothes to cars. Natural
resources supply energy for automobiles and power plants.
Although some natural resources are plentiful, others are not.

Renewable Resources The Sun, an inexhaustible resource,
provides a constant supply of heat and light. Rain fills lakes and
streams with water. When plants carry out photosynthesis, they
add oxygen to the air. Sunlight, water, air, and the crops shown in
Figure 1 are examples of renewable resources. A renewable
resource is any natural resource that is recycled or replaced
constantly by nature.
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Supply and Demand Even though renewable resources
are recycled or replaced, they are sometimes in short supply.
Rain and melted snow replace the water in streams, lakes, and
reservoirs. Sometimes, there may not be enough rain or
snowmelt to meet all the needs of people, plants, and animals.

In some parts of the world, especially desert regions, water and A
‘ other resources usually are scarce. Other resources can be used

instead, as shown in Figure 2.

‘ Nonrenewable Resources Natural resources that are used
up more quickly than they can be replaced by natural processes
are nonrenewable resources. Earth’s supply of nonrenewable
resources is limited. You use nonrenewable resources when you
take home groceries in a plastic bag, paint a wall, or travel by
car. Plastics, paints, and gasoline are made from an important
nonrenewable resource called petroleum, or oil. Petroleum is
formed mostly from the remains of microscopic marine organ-
isms buried in Earth’s crust. It is nonrenewable because it takes
hundreds of millions of years for it to form.

VILETITTIETIT®  What are nonrenewable resources?

Minerals and metals found in Earth’s crust are nonrenewable
resources. Petroleum is a mineral. So are diamonds and the
graphite in pencil lead. The aluminum used to make soft-drink
cans is a metal. Iron, copper, tin, gold, silver, tungsten, and ura-
nium also are metals. Many manufactured items, like the car
shown in Figure 3, are made from nonrenewable resources.

Figure 2

In parts of Africa, firewood has
become scarce. People in this
village now use solar energy
instead of wood for cooking.

Figure 3
Iron, a nonrenewable resource,
is the main ingredient in steel.
Steel is used to make cars, trucks,
appliances, buildings, bridges,
and even tires. What other
nonrenewable resources are used
to build a car?
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Observing Mineral
Mining Effects

Procedure | 7
1

. Place a chocolate chip
cookie on a paper plate.
Pretend the chips are
mineral deposits and
the rest of the cookie is
Earth'’s crust.

2. Use a toothpick to locate
and dig up the mineral
deposits. Try to disturb the
land as little as possible.

3. When mining is completed,
try to restore the land to its
original condition.

Analysis

1. How well were you able to
restore the land?

2. Compare the difficulty of
digging for mineral deposits
found close to the surface
with digging for those
found deep in Earth’s crust.

3. Describe environmental
changes that might result
from a mining operation.

Figure 4

Coal is a fossil fuel. It often

is obtained by strip mining,
which removes all the soil
above the coal deposit. The
soil is replaced, but it takes
many years for the ecosystem
to recover. The graph shows
that 84 percent of the energy
used in the United States in
1999 came from fossil fuels.
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Fossil Fuels

Coal, oil, and natural gas are nonrenewable resources that
supply energy. Most of the energy you use comes from these fossil
fuels, as the graph in Figure 4 shows. Fossil fuels are fuels formed
in Barth’s crust over hundreds of millions of years. Cars, buses,
trains, and airplanes are powered by gasoline, diesel fuel, and jet
fuel, which are made from oil. Coal is used in many power plants
to produce electricity. Natural gas is used in manufacturing, for
heating and cooking, and sometimes as a vehicle fuel.

Fossil Fuel Conservation Billions of people all over the
world use fossil fuels every- day. Because fossil fuels are non-
renewable, Earth’s supply of them is limited. In the future, they
may become more expensive and difficult to obtain. Also, the
use of fossil fuels can lead to environmental problems. For
example, mining coal can require stripping away thick layers of
soil and rock, as shown in Figure 4, which destroys ecosystems.
Another problem is that fossil fuels must be burned to release
the energy stored in them. The burning of fossil fuels produces
waste gases that cause air pollution, including smog and acid
rain. For these reasons, many people suggest reducing the use of
fossil fuels and finding other sources of energy.

You can use simple conservation measures to help reduce
fossil fuel use. Switch off the light when you leave a room and
turn off the television when you’re not watching it. These
actions reduce your use of electricity, which often is produced in
power plants that burn fossil fuels. Hundreds of millions of
automobiles are in use in the United States. Riding in a car pool
or taking public transportation uses fewer liters of gasoline than
driving alone in a car. Walking or riding a bicycle uses even less
fossil fuel. Reducing fossil fuel use has an added benefit—the
less you use, the more money you save.
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Figure 5 Electricity flows

Most power plants use turbine | Fast-movin e | | Theturbine blades are from the coil into
generators to produce electricity. orwind rushes a cross the attached to a shaft. electrical wires.
In fossil fuel plants, burning fuel ) turbine blades, Thisflowof | | /Vhen the bladestum,

boils water and produces steam // energy causes the turbine so does the shaft.

that turns the turbine. / blades to turn.

Magnet

Generator

The turning shaft is connected to an electric generator.

A simple generator is a coil of wire that spins inside the
Turbine field of a magnet. The turbine shaft spins the coil. The
spinning coil generates electricity.

Alternatives to Fossil Fuels

Another approach to reducing fossil fuel use is to develop
other sources of energy. Much of the electricity used today
comes from power plants that burn fossil fuels. As Figure 5
shows, electricity is generated when a rotating turbine turns a
coil of wires in the magnetic field of an electric generator. Fossil-
fuel power plants boil water to produce steam that turns the tur-
bine. Alternative energy sources, including water, wind, and
atomic energy can be used instead of fossil fuels to turn tur-
bines. Also, solar cells can produce electricity using only sun-
light, with no turbines at all. Some of these alternative energy
sources—particularly wind and solar energy—are so plentiful
they could be considered inexhaustible resources.

Water Power Water is a renewable energy source that can be
used to generate electricity. Hydroelectric power is electricity
that is produced when the energy of falling water is used to turn
the turbines of an electric generator. Hydroelectric power does
not contribute to air pollution because no fuel is burned. How-
ever, it does present environmental concerns. Building a hydro-
electric plant usually involves constructing a dam across a river.
The dam raises the water level high enough to produce the
energy required for electricity generation. Many acres behind
the dam are flooded, destroying land habitats and changing part
of the river into a lake.
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Potential energy is stored
energy. Kinetic energy is
energy in motion, like a car
moving along a street. In
your Science Journal,
explain why water stored
behind a dam has potential ,;_
energy. Describe how this ’:
potential energy becomes
kinetic energy.
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Figure 6

Nuclear power plants are
designed to withstand the high
energy produced by nuclear
reactions.

1. The containment building
is made of conaete lined
with steel. The reactor
vessel and steam genera-
tors are housed inside.

Wind Power Wind power is another renewable energy source
that can be used for electricity production. Wind turns the blades
of a turbine, which powers an electric generator. When winds
blow at least 32 km/h, energy is produced. Wind power does not
cause air pollution, but electricity can be produced only when the
wind is blowing. So far, wind power accounts for only a small per-
centage of the electricity used worldwide.

Nuclear Power Another alternative to fossil fuels makes
use of the huge amounts of energy in the nuclei of atoms, as
shown in Figure 6. Nuclear energy is released when billions of
atomic nuclei from uranium, a radioactive element, are split
apart in a nuclear fission reaction. This energy is used to produce
steam that rotates the turbine blades of an electric generator.

Nuclear power does not contribute to air pollution. How-
ever, uranium is a nonrenewable resource, and mining it can
disrupt ecosystems. Nuclear power plants also produce radio-
active wastes that can seriously harm living organisms. Some of
these wastes remain radioactive for thousands of years, and their
safe disposal is a problem that has not yet been solved. Accidents
are also a danger.
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‘\ pump . y
4 Containment t B
building | 3. Rods made of radiation-
o Control g absorbing material can
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control the reaction.
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vessel <= - into another atom.
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reaction. J'!
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to produce steam.
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Geothermal Energy The hot, molten rock that
lies deep beneath Earth’s surface is also a source of
energy. You see the effects of this energy when lava
and hot gases escape from an erupting volcano or
when hot water spews from a geyser. The heat energy
contained in Earth’s crust is called geothermal energy.
Most geothermal power plants use this energy to pro-
duce steam to generate electricity.

Geothermal energy for power plants is available
only where natural geysers or volcanoes are found. A ) |
geothermal power plant in California uses steam pro-
duced by geysers. The island nation of Iceland was
formed by volcanoes, and geothermal energy is plenti-
ful there. Geothermal power plants supply heat and
electricity to about 90 percent of the homes in Iceland.
Outdoor swimming areas also are heated with geot-
hermal energy, as shown in Figure 7.

Solar Energy The most inexhaustible source of energy for : Figure7

all life on Earth is the Sun. Solar energy is an alternative to fos- : Inlceland, a geothermal power
sil fuels. One use of solar energy is in solar-heated buildings. : Plant pumps hot water out of the
During winter in the northern hemisphere, the parts of a : 9ground to heat buildings and I

generate electricity. Leftover hot
water goes into this lake, making
it warm enough for swimming |
even when the ground is covered

building that face south receive the most sunlight. Large win-
dows placed on the south side of a building help heat it by
allowing warm sunshine into the building during the day.
Floors and walls of most solar-heated buildings are made

of materials that absorb heat during the day. During the night, MihEnow:
the stored heat is released slowly, keeping the building warm.
Figure 8 shows how solar energy can be used.

Figure 8

The Zion National Park Visitor
Center in Utah is a solar-heated
building designed to save energy.
The roof holds solar panels that
are used to generate electricity.
High windows can be opened to
circulate air and help cool the
building on hot days. The over-
hanging roof shades the win-
dows during summer. "
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Layers of

semiconductor ¢

atoms cell to form a complete
circuit.
+
Light
Figure9 © Solar Cells Do you know how a solar-powered calculator
Light energy from the Sun travels works? How do spacecraft use sunlight to generate electricity?
in tiny packets of energy called ~ : These devices use photovoltaic (foht oh vohl TAY ihk) cells to
photons. Photons crash into © turn sunlight into electric current, as shown in Figure 9. Photo-
the atoms of PV cells, knocking  ©  yq]tajc (PV) cells are small and easy to use. However, they pro-
electrons loose. Theseelectrons  ©  4,ce electricity only in sunlight, so batteries are needed to store

create an electric current.

Section

1. What are natural resources? Skill Builder Activities

2. Compare and contrast renewable and 6. Concept Mapping Draw a concept map
nonrenewable resources. Give five showing how the following terms are related:
examples of each. renewable resources, nonrenewable resources,

3. Name five energy sources that provide fossil fuels, natural gas, coal, oil, solar energy,
alternatives to fossil fuels. PV cells, solar cookers, nuclear energy, and

4. Describe two ways solar energy can be geothermal energy. For more help, refer to
used to reduce fossil fuel use. the Science Skill Handbook.

5. Think Critically Explain why the water 7. Solving One-Step Equations Most cars in
that is used to cool the reactor vessel of a the U.S. are driven about 10,000 miles each year.
nuclear power plant is kept separate from If a car can travel 30 miles on one gallon of gaso-
the water that is heated to produce steam line, how many gallons will it use in a year? For
for the turbine generators. more help, refer to the Math Skill Handbook.

Free electrons

Electric current flows
through the calculator
and back to the PV

electricity for use at night or on cloudy days. Also, PV cells
presently are too expensive to use for generating large amounts of
electricity. Improvements in this technology continue to be made,
and prices probably will go down in the future. As Figure 10
shows, solar buildings and PV cells are just two of the many ways
solar energy can be used to replace fossil fuels.
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