
Tentative Course Schedule

Jan 30 Introduction / The Air We Breathe Ch 1 Survey
Feb 1 The Air We Breathe Ch 1 Q 1
Feb 6 The Air We Breathe Ch 1 
Feb 8 The Air We Breathe Ch 1 Q 2, HW 1
Feb 13 Protecting the Ozone Layer Ch 2 
Feb 15 Protecting the Ozone Layer Ch 2 Q 3, HW 2
Feb 20 Protecting the Ozone Layer Ch 2 
Feb 22 Exam 1 (Ch 1 and 2) E 1, HW 3
Feb 27 The Chemistry of Global Warming Ch 3 
Mar 1 The Chemistry of Global Warming Ch 3 Q 4, HW 4
Mar 6 The Chemistry of Global Warming Ch 3 
Mar 8 The Chemistry of Global Warming Ch 3 Q 5, HW 5
Mar 13 Energy, Chemistry and Society Ch 4
Mar 15 Energy, Chemistry and Society Ch 4 Q 6, HW 6
(March 20 + 22 – no class, Spring Break)
Mar 27 Energy, Chemistry and Society Ch 4
Mar 29 The Water We Drink Ch 5 Q 7
Apr 3 The Water We Drink (Review) Ch 5
Apr 5 Exam 2 (Ch 3, 4, and parts of 5) E 2, HW 7



• Greenhouse 
Gases
– H2O, CO2, CH4

• Not Greenhouse 
Gases
– N2, O2, Ar

• Molecular 
Structure

• Molecular Shape
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The Interaction of Light with Molecules



Molecular Vibrations in CO2

Similarly, each vibration of a bond has a given 
frequency that corresponds to the frequency of IR 
radiation needed to make it oscillate.
BUT... Not all vibrations absorb infrared 
radiation!



The infrared spectrum of CO2







Fig.03.19





Fig.03.05



• 3.3 Gt of carbon added to the 
atmosphere every year.
– 1 Gt = 109 t
– 1t = 103 kg
– 1kg = 103 g
– So 1 Gt = 10(9 + 3 + 3) g = 1015 g

3.3 x 1015 g Carbon added to the air 
each year



Atomic Mass

12
6C

• Mass Number of 12
• Atomic Number of 6

– 6 Protons
– 6 Neutrons

• One atom of carbon-12 has a 
mass of 12 atomic mass units 
(amu)





1 amu = 1.66 x 10-24 g

Carbon weighs 12.01 amu, so one carbon 
atom weighs 
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• How about carbon dioxide?
– Each molecule contains 1 carbon atom and 2 

oxygen atoms
– The mass of one molecule of CO2 = mass of 1 

carbon atom plus mass of 2 oxygen atoms
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If we have 0.1 mg of CO2, how many atoms does 
that contain?
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• Atomic Mass – defined as the mass in grams of 
the same number of atoms that are found in 12 g 
of carbon-12.

• This number is defined as Avogadro’s Number
• NA = 6.02 x 1023

23
2 23

112.00 6.02 10
1.99 10

atomCg CO atoms of C
g C−× = ×

×



• If you have Avogadro’s number of 
ANYTHING you have a MOLE of whatever 
you are counting. (Think “dozen”)
– If you have 6.02 x 1023 golf balls then you 

have a mole of golf balls.
– If you have 6.02 x 1023 carbon atoms then you 

have a mole of carbon atoms.
– If you have 6.02 x 1023 carbon dioxide 

molecules then you have a mole of carbon 
dioxide molecules.



• Molar Mass – the mass of one Avogadro’s 
number, or mole, of whatever particles are 
specified.
– 1 mole of C contains 6.02 x 1023 carbon atoms and 

weighs 12.01 g
• Carbon has molar mass of 12.01 g/mol

– 1 mole of O contains 6.02 x 1023 oxygen atoms and 
weighs 16.00 g

• Molar mass of oxygen is 16.00 g/mol
– 1 mole of He contains 6.02 x 1023 helium atoms and 

weighs 4.003 g
• Molar mass of helium is 4.003 g/mol

– 1 mole of U contains 6.02 x 1023 uranium atoms and 
weighs 208.0 g

• Molar mass of uranium is 208.0 g/mol



• One mole of CO2 contains how many 
molecules of CO2?
– 6.02 x 1023 CO2/mol

• How many moles of carbon in one mole of 
CO2?
– Since one molecule of CO2 contains 1 atom of 

C, one mole of CO2 contains 1 mole of C.
• How many moles of oxygen in one mole of 

CO2?
– Since one molecule of CO2 contains 2 atoms 

of O, one mole of CO2 contains 2 moles of O.



• How many atoms of carbon in one mole of CO2?

• How many atoms of oxygen in one mole of CO2?
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• If 3.3 Gt (3.3 x 1015 g) of carbon is added 
to the atmosphere every year, how much 
CO2 is that?

• 1.2 x 1016 g CO2 emitted/year
• 12 Gt/year
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How is CO2 produced by the 
combustion of fossil fuels?

Coal (solid carbon)
C (s)  +  O2 (g)  → CO2 (g)

Gasoline (primarily octane)
C8H18 (l)  +  O2 (g)  → CO2 (g)  +  H2O (g)

Natural gas (methane)
CH4 (g)  +  O2 (g)  → CO2 (g) +  H2O (g)



Other Greenhouse Gases

• H2O
• CH4

• N2O
• O3

• CFCs
• SF6







• Global Warming Potential (GWP)
– A number that represents the relative 

contribution of a molecule of the 
indicated substance to global warming.
• Ability to absorb IR radiation
• Atmospheric lifetime
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