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Chapter 16 Notes

Energy Sources
I.  Fossil Fuels

A.  Review Vocabulary:  Chemical Potential Energy →  energy stored in chemical bonds between  atoms in molecules.
B.  E NERGY cannot be created or destroyed, it can only be transformed, or _converted__, from one form to another.

C.  Look at Figure 2 on page 487.  



Energy Usage:



37% → ______Industrial__________



27% → ______Transportation______



20% → ______Residential_________



16% → ______Business___________



Sources of Energy:



39% → _______Petroleum_________



23% → _______Coal_____________



23% → _______Natural Gas_______



  8% → _______Nuclear___________



  4% → _______Hydroelectric______



  3% → _______Biomass and others__

D.  Fossil Fuels →  fuels formed from the decaying remains of ancient plants and animals.
E.  Petroleum →  highly flammable liquid formed by decayed ancient organisms like plankton and algae.
[image: image1.wmf]1.  Most of the compounds that make up petroleum are ___hydrocarbons___, which mean their molecules contain only __carbon_______ and __hydrogen_____ atoms.

2.  What are some other uses for petroleum?  plastics, synthetic fabrics, lubricants like grease and oil, and asphalt. 
3.  Look at Figure 4 on page 488.  Describe how petroleum (oil) and natural gas form:  layers of sediment bury partially decayed marine organisms, the layers of sediment increase causing heat, pressure, and chemical reactions to occur.
F.  ___natural gas_______ → gaseous compounds produced when ancient organisms decay.

1.  Natural gas is composed mostly of ___methane_______, CH4, but it also contains other hydrocarbon gases such as ___propane______, C3H8, and ____butane________, C4H10.

2.  What are some uses for natural gas?  provides energy for cooking, heating, and manufacturing.
3.  What are some benefits to using natural gas over petroleum or coal?  produces more energy per kilogram and burns cleaner.
G.  ___coal__________ → a sedimentary rock formed from decayed plant material.

1.  How is coal formed?  layers of sediment bury partially decayed plant material, additional layers bury the plant material compressing it causing heat and pressure forming the first stage of coal:  peat to lignite to bituminous to anthracite.
2.  The 4 stages of coal formation (Look at Figure 4 on page 488):

a.  ___peat__________ → partially decomposed vegetation.

b.  ___lignite________ → soft brown coal; compressed peat.

c.  ___bituminous____ → hard, black coal.

d.  Anthracite Coal → the hardest, cleanest burning coal.

3.  What are some drawbacks to using coal?  produces pollutants such as sulfur dioxide and nitrogen oxides when burned,  safety and costs of mining coal.
H.  What percent of the electrical energy in the U.S. is produced by burning fossil fuels? 






nearly 70% 
I.  Nonrenewable Resources →  resource that cannot be replaced by natural processes as quickly as they can be used.
II.  Nuclear Energy

A.  Review Vocabulary:  Nuclear Fission → The process of splitting an atomic nucleus into two or more nuclei with smaller masses
B.  In nuclear fission, an extremely small amount of __mass_____ is converted into an enormous amount of ___energy______.

C.  What percent of the electricity produced in the U.S. comes from nuclear power plants?  __20___%

D.  Nuclear Reactor ( Uses energy from a controlled nuclear reaction to generate electricity
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E.  All nuclear reactors have 3 basic parts:



1.  Fuel


2.  Control Rods


3.  Cooling Tower
F.  What isotope is used in a nuclear reactor?  ____U-235 Uranium_________________

G.  How is a nuclear chain reaction controlled?  By using rods containing boron and cadmium to absorb the neutrons before they can strike another U-235 nuclei.  By inserting the “absorbing rods” they can slow down the reaction until only 1 neutron is released and energy is released at a constant rate.
H.  List some advantages of nuclear power:  No air pollution and no carbon dioxide are produced
I.  List some disadvantages of nuclear power:  Uranium mining causes environmental damage.  Water that is used to cool the uranium must be cooled before it can be released back into rivers and streams.
J.  Nuclear Waste ( radioactive by-product that is released when radioactive materials are used.
K.  ________Nuclear__________ Fusion (  the joining together of small nuclei at high temperatures.
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1.  This process occurs in the core of the __Sun___________.



2.  Advantages:  Uses hydrogen as a fuel and hydrogen is abundant.  Helium is the product and it is stable and non-radioactive


3.  Disadvantages:  Occurs only at temperatures of a millions of degrees Celsius.  Research reactors often consume more energy to reach this temperature than they produce.  Unable to contain a reaction that occurs at such extreme temperatures.
III.  Renewable Energy Sources

A.  Review Vocabulary:  Radiant Energy →  The energy carried by an electromagnetic wave.
B.  Renewable Resources ( An energy resource that is replaced almost as quickly as it is used.
C.  Energy from the Sun

[image: image4.wmf]1.  Photovoltaic Cell ( A device that converts solar energy into electricity; also called a solar cell.
2.  Advantages:  Good for remote areas where power lines are not practical
3.  Disadvantages:  More expensive than fossil fuels for producing large amounts of energy.
D.  Energy from Water

1.  The ___potential________ energy in water stored behind a dam is converted into ___electrical___________ energy in a power plant.

2.  Hydroelectricity ( Electricity produced from the energy of falling water
3.  Advantages: An efficient way to produce power with almost no pollution.  Lakes can be used for fishing boating, irrigation and drinking water.  Relatively cheap after construction.
4.  Disadvantages:  Dams can disturb the balance of the ecosystem.  Locations of dams are not always convenient for locations needing power,
E.  Energy from the Tides

1.  What is a tide? A bulge of water in the earth’s oceans caused by the gravity of the sun and moon. 
2.  Advantages: Nearly pollution free. Very efficient because little thermal energy is generated.
3.  Disadvantages:  Only a few places on earth have large enough differences to generate electricity.
[image: image5.wmf]F.  Harnessing the Wind

1.  What is the device that is used to harness the wind?  ____Windmill________

2.  A Windmill f  A R M may contain hundreds of windmills.

3.  Advantages:  No consumption of nonrenewable resources and no pollution.
4.  Disadvantages:  Only a few locations on earth have consistently strong enough winds to meet energy needs.  Windmills are only about 20% efficient on average.  They can be noisy and change the appearance of the landscape.
G.  Energy from Inside Earth

[image: image6.wmf]1.  Heat is generated within Earth by the decay of __radioactive___ elements.

2.  This heat is called ___geothermal___ heat.

3.  Geothermal Energy ( Thermal energy in hot magma; can be converted by a power plant into electrical energy.
4.  Disadvantages: The efficiency of geothermal energy is only about 16 percent.  Limited use because magma must be relatively close to the surface.
H.  Alternative Fuels

[image: image7.wmf]1.  Biomass (  Renewable organic matter from plants and animals such as wood, and animal manure, that can be burned to provide heat. 
