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Table 19.1  Distribution (Mass Percent) of 
the 18 Most Abundant Elements in the 

Earth's Crust, Oceans, and Atmosphere
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Table 19.2  Abundance of Elements in 
the Human Body



A Survey of the 
Representative 

Elements
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5
1
9
– Reviewing the Periodic Table Regions

 Representative elements:  
Groups 1A - 8A (filling s and p orbitals)
 Transition elements:  
Center of the table (filling d orbitals)
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6
1
9
– Reviewing the Periodic Table Regions

Lanthanides and Actinides:  
listed separately, on the bottom of the table 
(filling 4f and 5f orbitals)
Metalloids:  
separate metals from nonmetals
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Figure 19.1  The Periodic Table: The 
Elements in the A Groups are the 

Representative Elements
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Representative Elements: Groups 1A-4A
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Figure 19.2  
The Atomic 
Radii of 
Some Atoms 
in Picometers



The Group 1A 
Elements
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Sodium 
Reacts 
Violently with 
Chlorine
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Sodium Reacting with Water
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Table 19.3  Sources and Methods of 
Preparation of the Pure Alkali Metals
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Table 19.4  Selected Physical 
Properties of the Alkali Metals
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1
5
1
9
–

Group 1A Oxides

In the presence of excess oxygen:

4Li + O2    2Li2O
2Na + O2    Na2O2

K + O2    KO2

Rb + O2    RbO2

Cs + O2    CsO2
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Table 19.5  Types of Compounds Formed 
by the Alkali Metals with Oxygen
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Table 19.6  Selected Reactions of the 
Alkali Metals



Hydrogen
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Hydrogen 
Gas Being 
Used to Blow 
Soap Bubbles
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As the 
Bubbles Float
Upward, They
are Lighted 
Using a 
Candle on a 
Long Pole
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2
1
1
9
–

Hydrides

Binary compounds containing hydrogen.
ionic hydrides:  
hydrogen + the most active metals 
(eg;  LiH, CaH2)
covalent hydrides:  
hydrogen + other nonmetals 
(eg;  H2O, CH4, NH3)
metallic (interstitial) hydrides:  
transition metal crystals treated with H2 gas



The Group 2A 
Elements
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Bones 
Contain 
Large 
Amounts of 
Calcium
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Calcium 
Metal 
Reacting with
Water to 
Form Bubbles
of Hydrogen 
Gas
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Table 19.7  Selected Physical 
Properties, Sources, and Methods of 

Preparation for the Group 2A Elements
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Table 19.8  Selected Reactions of the 
Group 2A Elements



Copyright © Houghton Mifflin Company. All rights reserved. 27
19 | 

C
o
p
y
r
i
g
h
t
 
©
H
o
u
g
h
t
o
n
 
M
i
f
f
l
i
n
 
C
o
m
p
a
n
y
.
 
A
l
l
 
r
i
g
h
t
s
 
r
e
s
e
r
v
e
d
.

2
7
1
9
–

Ion Exchange

Ca2+ and Mg2+ are often removed during ion
exchange, releasing Na+ into solution.
Ion exchange resin:  large molecules that 
have many ionic sites.
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2
8
1
9
–

A Schematic Representation of a 
Typical Cation-Exchange Resin



The Group 3A and 
Group 4A 
Elements
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Table 19.9  Selected Physical 
Properties, Sources, and Methods of 

Preparation for the Group 3A Elements
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Table 19.10  Selected Reactions of the 
Group 3A Elements
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Figure 19.8  (a) The Structure of B2H6 
(b) The Structure of B5H9



Copyright © Houghton Mifflin Company. All rights reserved. 33
19 | 

C
o
p
y
r
i
g
h
t
 
©
H
o
u
g
h
t
o
n
 
M
i
f
f
l
i
n
 
C
o
m
p
a
n
y
.
 
A
l
l
 
r
i
g
h
t
s
 
r
e
s
e
r
v
e
d
.

3
3
1
9
–

Inert Pair Effect

The tendency for the heavier elements of 
Groups 3A and 4A to exhibit lower oxidation 
states as well as their expected oxidation 
states.
Group 3A   

+1 and +3 oxidation states
Group 4A   

+2 and +4 oxidation states
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Gallium Metal has such a Low Melting point 
(30°C) That it Melts from the Heat of a Hand
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Aluminum is Used in Airplane 
Construction
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Table 19.11  Selected Physical 
Properties, Sources, and Methods of 

Preparation for the Group 4A Elements
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Table 19.12  Strengths of C-C,Si-Si, 
and Si-O Bonds
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Table 19.13  Selected Reactions of the 
Group 4A Elements
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Sand Dunes 
in Monument 
Valley 
Arizona
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Figure 19.3  
The Structure
of Quartz, 
which has 
Empirical 
Formula SiO2
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(top) A Processed Silicon Wafer with 
(bottom) a Silicon Microchip
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Roman Baths such as these in Bath, 
England, Used Lead Pipes for Water
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Lead (II) oxide, Known as Litharge
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Hydrogen 
Peroxide has 
the Lewis 
Structure
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Figure 19.5  The Structure of Ice, 
Showing the Hydrogen Bonding
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Figure 19.6c  The Ball-and-Stick Model 
of the Extended Structure
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Lepidolite
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Airpacks
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The Dolomite 
Mountains in 
Italy
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Portrait of 
Beethoven 
by Josef Kari
Stieler


