
A reminder about 
homework:

HW will count for 10% 
of your final grade.

ATTEMPTING every 
question on a given 
HW assignment is 
worth 85% of the 
points.



The Chemistry of Global 
Warming



Venus
Average temperature 840°F
Average pressure: 90 atm

Atmosphere 96% CO2
Clouds of Sulfuric Acid

(100°C = 212°F)

Earth
Average temperature 59°F
Average pressure: 1 atm

Atmosphere 78% N2
Clouds of Water

(-18°C = 0°F)



Earth’s moon
• Mean surface 

temperature (day) 
107°C

• Mean surface 
temperature (night) 
-153°C

• Maximum surface 
temperature 123°C

• Minimum surface 
temperature -233°C



http://chemincontext.eppg.com/chapter3/FiguresAlive.html



Greenhouse Effect. The trapping and build-
up of heat in the lower atmosphere near a 
planet's surface. 

Some of the heat flowing back towards 
space from the planet's surface is 
absorbed by water vapor, carbon dioxide, 
methane and other gases in the 
atmosphere. 



The Greenhouse Effect
• During the day the Sun warms the Earth
• At night the Earth cools off by emitting its energy 

to space
• The Greenhouse Gases in the atmosphere 

absorb the energy emitted from the Earth and 
prevent the heat energy from leaving the system

• The Greenhouse Gases re-emit the energy back 
to Earth; they act as an insulator by keeping the 
Earth from loosing heat energy to space

• The energy being transferred in the form of heat 
is called infrared radiation

• The energy that is re-emitted is at different 
wavelengths than the incoming radiation!

• Think of this like a car sitting in the sun



Waves of Light





Fig.03.02



• Greenhouse Effect. The trapping and build-up of heat in 
the lower atmosphere near a planet's surface. Some of 
the heat flowing back towards space from the Earth's 
surface is absorbed by water vapor, carbon dioxide, 
methane and other gases in the atmosphere. 

• Enhanced Greenhouse Effect. An increase in the 
natural process of the greenhouse effect, brought about 
by human activities, whereby greenhouse gases such as 
carbon dioxide, methane, chlorofluorocarbons and 
nitrous oxide are being released into the atmosphere at 
a far greater rate than would occur through natural 
processes. 

• Global Warming. An increase in the average 
temperature of the Earth's surface. Global warming is 
one of the consequences of the enhanced greenhouse 
effect and will cause worldwide changes to climate 
patterns. 



The Testimony of Time
• The Earth is old – 4.5 billion years old
• In that time, its climate and atmospheric 

makeup have changed dramatically
• The early Earth was very much warmer 

than it is today
• The early atmosphere contained as much 

as 1000 times the amount of CO2 as the 
modern atmosphere does

• Then something happened to remove that 
CO2 and replace it with O2.

• Life.
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Photosynthesis



How do we know 
any of this about 
climate and the 
atmosphere from 
so long before 
recorded history?
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• Greenhouse 
Gases
– H2O, CO2, CH4

• Not Greenhouse 
Gases
– N2, O2, Ar

• Molecular 
Structure

• Molecular Shape
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Methane, CH4

8 e- shared
4 bonds

N-AS=
=84+1+1+1+1A=

=168+2+2+2+2N=







tetrahedron



Freon-11, CCl3F

8 e- shared
4 bonds

N-AS=
= 324+7+7+7+7A=

= 408+8+8+8+8N=



tetrahedron



Ammonia, NH3

6 e- shared
3 bonds

N-AS=
= 85+1+1+1A=

= 148+2+2+2N=





pyramid


