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Why should We Save Energy? 

Chain Reaction (1996)
-> Eddie Kasalivich, an undergraduate at 
the University of Chicago, works as a 
technician for a scientific team that 
discovers an alternative, low-cost, 
pollution-free fuel source. When one of the 
chief scientists is murdered and the 
invention stolen…

We have a limited supply of fuel. At some 
point our current supplies will run out.
Any conservation efforts now will extend 
this deadline further into the future.
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Capacity or Ability to do work. 

A society’s quality of life depends in large

part on the availability of energy. 

Energy 

Type of Energy

Nonrenewable
Energy

= Fossil Fuels

Renewable
Energy

= Alternative 
Energy



Energy Mix  

Energy mix in developed countries and developing country



Carbonaceous residue of plants

that has been preserved and altered 

by heat and pressure 

Fossil Fuels

CoalCoal



Coal-forming Process 
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1
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Classification and Distribution of Coal



Volatile hydrocarbon 
composed of mostly of 
hydrogen and carbon.                                            
Crude oil contains many 
different hydrocarbon 
compounds. 

Oil and Natural GasOil and Natural Gas

Fossil Fuels



The necessary conditions for an oil field

Origin and Accumulation 

Source RocksSource Rocks
Origin as organic matterOrigin as organic matter

Reservoir Reservoir 
RocksRocks

Porous and permeablePorous and permeable

CaprockCaprock
Impermeable Impermeable 

overlying overlying 
stratumstratum

Geologic TrapGeologic Trap



Type of petroleum geologic trap

Origin and Accumulation 

Geologic Geologic 
TrapTrap



Reserves 



The latest forecast is that world oil reserves will last 
until 2100.

Reserves – Future of Oil and Natural Gas 



Sands containing oil that is too 
thick to flow and that can be 
surfaced-mined. Oil is then 
washed from the sand.

One place the sands are mined 
is the Athabasca Field in 
Alberta, Canada. 

Other Fossil Fuels 

Tar SandsTar Sands



Other Fossil Fuels 

Oil ShaleOil Shale

Eocene lake deposits 
containing light kerogen
oil that can be removed 
by heating. 

Distribution of 
U.S. oil shale deposits.



Other Fossil Fuels 

Oil ShaleOil Shale

Deposits are found in Wyoming
Utha, and Colorado.

Recovery of ‘Shale oil’



Acid Rain is thought to be a regional 

to global environmental problem 

related to burning of fossil fuels

Fossil Fuels and Acid Rain 

How acid Rain FormsHow acid Rain Forms



Environmental Effect of Acid Rain 

Dam
age to 

Vegetation

Dam
age to 

Hum
an structures

Dam
age to 

Lake Ecosystem



Areas underlain by shallow lignite 

are vulnerable to subsidence

Mine Collapse



BIOMASS

GEOTHERMAL

Alternative Energy

SOLAR ENERGY

HYDROPOWER

TIDAL POWER

WIND ENERGY

NUCLEAR ENERGY

Alternative 
Energy



Solar heat collectors warm a fluid, 
which is then put to work.

Solar Energy

Solar HeatingSolar Heating



Solar Energy

Solar ElectricitySolar Electricity

Photovoltaic cells convert light

directly into electricity. 



Hydroelectric dams 
harness the power of 
water distributed 
over the earth by the 
hydrologic cycle. 

Hydropower



The sources of Blue Energy’s tidal power production 
are fast flowing tidal currents. 

The gravitational pull of the moon causes water to flow 
in from the ocean twice a day on the flood tides, and 
outward during ebb tides. 

Tidal Power



The most common style, large or small, is 
the "horizontal axis design" (with the axis of the blades 
horizontal to the ground). On this turbine, two or three 
blades spin upwind of the tower that it sits on. 

Wind Energy



Nuclear  Energy

In nuclear fission, energy is 
released when the nuclei of 
atoms are split apart. Nuclear 
fission is the only method 
currently used by nuclear plants 
to generate electricity. 



Nuclear  Energy



Geothermal energy is heat from within the earth.       
We can use the steam and hot water produced inside 
the earth to heat buildings or generate electricity. 
Geothermal energy is a renewable energy source
because the water is replenished by rainfall and the 
heat is continuously produced inside the earth. 

Geothermal Energy



Energy inside the Eaeth

Geothermal Energy   

The earth's crust is broken 
into pieces called plates.     
Magma comes close to the 

earth's surface near the edges 
of these plates. 

This is where volcanoes occur.     
The lava that erupts from 

volcanoes is partly magma.     
Deep underground, the rocks 

and water absorb the heat from 
this magma. 

The temperature of the rocks 
and water get hotter and hotter 
as you go deeper underground.



Geothermal Energy   



People around the world use 
geothermal energy to heat their homes 
and to produce electricity by digging 
deep wells and pumping the heated 
underground water or steam to the 
surface. 

Geothermal Energy



Geothermal Energy and Environment

The environmental impact of 
geothermal energy depends 
on how it is being used. 

1.   Direct use and heating 
applications have almost no 
negative impact on the 
environment.

2.   Geothermal power 
plants do not burn fuel to 
generate electricity, so their 
emission levels are very low. 



Biomass refers to living and recently dead biological 
material that can be used as fuel or for industrial 
production. 

Biomass 

Types of BiomassTypes of Biomass

In general there are two approaches: 
- growing plants specifically for energy use

• Trees 
• Grasses 
• Other crops 
• Oil plants 

- using the residues from plants 
that are used for other things

1. Forestry wastes
2. crop residues 
3. urban wood waste 

http://www.darvill.clara.net/altenerg/biomass.htm



Biomass 

Converting Biomass to EnergyConverting Biomass to Energy

Thermochemical
When plant matter is heated but not burned, 

it breaks down into various gases, liquids, and solids.  

Biochemical
Bacteria, yeasts, and enzymes also break down carbohydrates.

Chemical
Biomass oils, like soybean and canola oil, 

can be chemically converted into a liquid fuel similar to diesel fuel,
and into gasoline additives.



1.  Biomass reduces air 
pollution by being a part of 
the carbon cycle (see the 
box below), reducing carbon 
dioxide emissions by 90 
percent compared with 
fossil fuels. 

2.  Biomass crops can 
create better wildlife habitat 
than food crops. 

3. By growing our fuels at 
home, we reduce the need 
to import oil and reduce our 
exposure to disruptions in 
that supply. 

Biomass and Environment



Existing technologies for new energy sources, such as 
new renewable energy technologies, nuclear fission and 
fusion are promising, but need sustained research and 
development, including consideration of possible 
harmful side effects. 

Conclusion 



- Keller, E.A., 2008, Introduction to environmental 
geology : Prentice Hall, 661p. 

- Pipkin, B.W. et al., 2005, Geology and the environment : 
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- Thompson, G.R. and Turk, J., 2005, Earth science and 
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