
Chapter 2:
Protecting the Ozone Layer



Polar Ozone Depletion – The “Ozone Hole”



Absorption Spectrum of Human DNA



Atomic Structure and Periodicity

• Atom
– Central Core = Nucleus
– Nucleus contains 

• Protons (p+) - positive
• Neutrons (n0) - neutrals

– Cloud of Electrons 
• Surrounding Nucleus
• Electrons (e-) - negative





Atomic Structure and Periodicity

• A neutral atom has the same number of 
protons and electrons

• This number is the Atomic Number, Z
– Defined as the number of protons in an 

element
– Each element has its own distinct 

atomic number





Atomic Structure and Periodicity

• Periodic Table 
– Puts elements in order of increasing atomic 

number
– ‘Groups’ elements with similar chemical and 

physical properties
– Main Group Elements (1A – 8A)

• Group Label defines the number of 
VALENCE ELECTRONS





Atomic Structure and Periodicity

F in group 7A so has 7 valence electrons, as do Cl, Br, I

F



Atomic Structure and Periodicity

C in group 4A so has 4 valence electrons, as do Si, Ge, Sn

C



Atomic Structure and Periodicity

• What about the neutrons?
– Neutrons help to stabilize the nucleus
– Practically ALL elements have neutrons
– Only exception is atomic hydrogen

• Has one proton and one electron
– 1H in every 6700 will have a neutron

• This is Deuterium
• It has one proton, one electron and one 

neutron, and thus a different mass



Atomic Structure and Periodicity
• Isotope

– Two or more forms of the same element (same 
number of protons) whose atoms differ in number of 
neutrons, and hence in mass.

• Mass Number
– The sum of the number of protons and the number of 

neutrons in the nucleus of an atom
– Identifies different isotopes

• Atomic Mass
– The weighted average of all naturally occurring 

isotopes of an element



Atomic Structure and Periodicity



Molecules and Models

• Lewis Structure
– A representation showing valence electrons
– Dot structure 

• Covalent bond
– Electrons are shared by two elements
– Single bond – when only one pair of shared 

electrons involved in a covalent bond



Molecules and Models

H H• º



Molecules and Models

H•Hº
Shared Electrons

H-H
Single Covalent Bond

Hydrogen 
needs only 

two 
electrons for 
it’s shell to 

be full



Molecules and Models

• S = # of shared electrons
– Remember it takes 2 e- to make a bond

• N = # of electrons to needed to fill the    
valence shell
– Usually 8 (the octet rule) except for hydrogen 

it’s 2
• A = # of electrons available in the valence 

shell
– The group number

S = N - A



Molecules and Models

• Example: hydrogen fluoride, HF
– Needed (N):  hydrogen needs 2e- and fluorine 

needs 8e-. 
• N = 2 + 8 = 10

– Available (A): hydrogen has 1e- and fluorine 
has 7e-.

• A = 1 + 7 = 8
– Shared (S) = N – A = 10 – 8 = 2
– So 2e- shared between H and F, a single 

covalent bond

S = N - A



Molecules and Models

H•Fº
Shared Electrons

H-F
Single Covalent Bond

º º
ºººº

Lone Pairs

Lone Pairs      
are “understood”



Molecules and Models
• Double Bond

– A covalent bond consisting of two pairs of 
shared electrons

– Shorter, stronger and harder to break than 
single bonds

– O2

• Triple Bond
– A covalent bond consisting of three pairs of 

shared electrons
– Shorter, stronger and harder to break than 

double bonds
– N2



Molecules and Models

• Example: ozone, O3, an allotrope of 
oxygen
– Needed:  N = 3 x 8 = 24
– Available: A = 3 x 6 = 18
– Shared: S = N – A = 24 – 18 = 6
– So 6 e- shared between the three 

oxygen atoms
– HOW?

S = N - A



Molecules and Models
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Molecules and Models
• Resonance Forms

– Structures that are hypothetical extremes of 
electron arrangements that do not exist 
exactly as represented by any one Lewis 
structure.

• Ozone’s structure is ‘in-between’ the two 
resonance structures.

O
O
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Molecules and Models



“Free Radicals”
What happens when no amount of sharing 

electrons will result in a full valence?
NO, nitrogen monoxide
S = N – A
N = 3 for N, 2 for O = 5
A = 5 for N, 6 for O = 11
S = 11 – 5 = 6, a triple covalent bond
But that leaves only 5 electrons NOT shared –

and you can’t arrange 5 electrons evenly 
between 2 atoms!



“Free Radicals”
Species with an odd number of electrons – or 

“unpaired” electrons – are referred to as 
Free Radicals, or Radicals

Radicals are extremely reactive, because that 
single unpaired electron will do just about 
anything to make a pair

Often (but not always), we indicate that a 
species is a radical by representing the 
unpaired electron with a single dot: •

NO•, NO2•, Cl•, Br•, OH• , ...



Vertical Structure of the Atmosphere - Temperature



Waves of Light



Waves of Light



Waves of Light

Visible Light


