CONTENTS

PREFACE

1. CHEMISTRY IN A CAPSULE

1.1
1.2
1.3
14
1.5

1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17

Objectives

What is matter made of?

What are we made of?

Let us observe chemical changes

Let us prepare a few elemental gases

Atomic and molecular nature
of substances

Laws of chemical combination
Man and metals

Classification of substances
Electrolysis

Carbon compounds

States of substances

Materials

Similar looks but different properties
Pure and impure

Explosions and fireworks

The food we eat

Our atmosphere

UNDERSTANDING CHEMISTRY
© World Scientific Publishing Co. Pte. Ltd.
-//'www.worldscibooks.com/chemistry/7071.html

hi

1§

vii

12
13
17

19
25
28
36
42
45
56
59
64
65
69
71
75



x Contents

1.18

Water

Conclusions

2. ELEMENTS AND THE PERIODIC TABLE

21
2.2
23
24
25
2.6

Objectives

Modern concept of elements

The modern atom

Arranging elements

The modern periodic table

Periodic table and properties of elements
Coming back to the story of the elements

Conclusions

3. THE CHEMICAL BOND

3.1
3.2
3.3
34
3.5
3.6
3.7

Objectives

How are chemical bonds formed?
Ionic bond

Covalent bond

Bond distances and bond energies
Resonance

Coordinate bond

Metallic bond

Conclusions

4. STRUCTURES AND SHAPES OF MOLECULES

4.1

Objectives

What are the factors that determine the
shapes of simple molecules?

UNDERSTANDING CHEMISTRY
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/chemistry/7071.html

83
88

89
90
90
94
100
103
119
125
127

129
129
132
135
140
152
154
155
157
157

159
160

161



Contents xi

4.2 Hybridization 164
4.3 Shapes of simple molecules 171
. Isomers 175
4.5 Some complex structures and shapes 178
4.6 The Hydrogen bond 181
47  Molecules of life 185
4.8 Man-made polymers 193
Conclusions 196

5. CHEMICAL ENERGY 197
Objectives 198

51 Energy changes in chemical reactions 199
52  Nature of energy 204
53 Heats of reactions 206
54 Energy storage 208
5.5 Energy from the sun 212
5.6 Future options 219
Conclusions 224

6. CHEMICAL REACTIONS 225
Objectives 226

6.1  Which reactions occur? 226
6.2  Chemical equilibrium 228
6.3  Rates of reactions 231
6.4  Factors that affect reaction rates 235
6.5 How reactions occur 240
6.6  Some reactions 243

UNDERSTANDING CHEMISTRY
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/chemistry/7071.html



xii Contents

6.7  Redox reactions
(reduction-oxidation reactions)

6.8  Catalysis
6.9  Chemical synthesis
6.10  Supramolecular chemistry

Conclusions

7. TWO CHEMISTS
Objectives
Michael Faraday

Linus Pauling
SOME CHEMICAL RECORDS

INDEX

UNDERSTANDING CHEMISTRY
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/chemistry/7071.html

250

256
263
270
273

275
275
276
283

291

295





