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Periodic Table of the Elements

Group IA
1 Atomic number— | 4
Hydrogen Name ———— | Sodium
H symbol — | N@
1.0079 lHA Atomic weight — | 22.98977
3 4
Lithium Beryllium 2Mass number of most stable
I-i Be or best-known isotope
- 6.941 9.01218 ®Mass of the isotope of longest half-life
1 12
Sodium Magnesium =3
Na |Mg | Transition elements ———
2298977 | 24.305 []]:] IVB VB ViB ViiB - L VIl —
19 20 21 22 23 24 25 26 27 4‘
Potassium Calcium - Scandium Titanium Vanadium Chromium Manganese Iron Cobalt
K Ca |S¢ |Ti Vv Cr Mn |Fe Co
39.098 40.08 44 9559 47.90 50.9414 51996 54,9380 55.847 58.9332
37 38 39 40 44 42 43 ] 44 45
Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Technetium Ruthenium Rhodium
Rb | Sr Y Zr Nb (Mo |Tc Ru [Rh
85.4678 87.62 88,9059 91.22 92.9064 95,94 98.9062¢ 101.07 102.9055
55 56 57 72 s mf 75 76 77
Cesium Barium Lanthanum Hafnium Tantalum (Tu'n?s?ln) Rhenium Osmium Iridium
*
Cs [(Ba |Lla Hf Ta |W Re |Os |Ir
132.9054 137.34 138.9055 178.49 180.9479 183.85 186.2 190.2 192.22
87 88 89 104 105 106 107 109
Francium Radium Actinium Unnilquadium | Unnilpentium | Unnilhexium Unnilseptium Unnilennium
*% ’
Fr Ra |Ac™ (Unq |Unp |[Unh | Uns | Une
(223)° 226.0254° (227) (261)* (262) (263)
* | 58 59 60 1] 62
6 Cerium Praseodymium| Neodymium Promethium Samarium
| Ce |[Pr Nd |[Pm |Sm
Lanthanide series | 140.12 1409077 | 144.24 (145 | 1504
#% | 90 1 92 ' 93 %4
7 Thorium Protactinium Uranium ngtunium Plutonium
Actinide series | 2320381 | 23103590 | 238020 | 237.0482 | (242




~ Noble gases :

Atomic weights are based on
carbon-12. Atomic weights in
parentheses indicate the most
stable or best-known isotope.

~ Slight disagreement exists
as to the exact electronic
configuration of several of
the high-atomic-number
elements.

__Inner transition elements
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- Preface

As in the previous editions, the primary purpose of this edition of College Chem-
istry is to instruct students in the basic concepts of chemistry. This book is
intended for students who, although not majoring in chemistry, require a basic
course in the subject that includes an introduction to organic chemistry and
biochemistry. The text is written with the assumption that the students have not
taken a previous chemistry course.

Many students are somewhat apprehensive about beginning the study of chem-
istry. Accordingly, one of our major goals has been to present the subject in a
well-organized and readily understandable fashion. Each chapter was written
with this thought in mind: Is our language clear—will the student be able to
understand this material?

A fair amount of quantitative reasoning is essential to the study of chemistry.
Therefore, another major goal has been to provide careful, step-by-step expla-
nations of the topics that require quantitative reasoning. These explanations are
then illustrated by one or more problems. These example problems are generally
set up and worked by the conversion-factor dimensional analysis approach. This
approach has proven to be an effective tool and requires no mathematics beyond
arithmetic and elementary algebra. From experience, however, we know that to
develop sufficient skill in quantitative reasoning, most students need consider-
able practice in working numerical problems. Consequently, we have provided

vii
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many end-of-chapter problems. To save student time, an inexpensive electronic
calculator is recommended for the calculations needed in these problems.

In preparation for this revision, a number of instructors who are actual or
potential users of the text submitted detailed reviews and comments on the text.
These colleagues provided many suggestions for changes both in content and
arrangement; a number of changes in the present text were based on these helpful
suggestions.

Learning Aids

The following features are intended to serve as learning aids and to make the text
convenient to use—a book that students can read, understand, and study by
themselves.

= A list of achievement goals is given at the beginning of each chapter as a
guide to students.

» Important new terms are set in boldface type where they are defined in the
text, and they are also printed in color in the margin.

= A detailed discussion of significant figures, rounding off numbers, scientific
notation of numbers, and the use of dimensional analysis in calculations is given
in Chapter 2. Appendix I contains a concise review of the mathematics pertinent
to College Chemistry.

= Numerous questions and problems are given in separate groups at the end of
each chapter. These questions are generally arranged in the order in which the
topics are discussed. A few of the more challenging problems are marked with
asterisks. Answers to all mathematical problems are given in Appendix V.

= All chapters have at least one self-evaluation question that contains a fairly
large number of “correct” or “not correct” statements. Answers to these questions
are given in Appendix V.

« The mole is used as a unifying chemical concept wherever possible.

= Material on inorganic nomenclature appears in several chapters, but for con-
venient reference the basic rules for naming inorganic compounds are brought
together in Chapter 8.

» Examples relating to health topics are used extensively.

Supplementary Materials

Supplementary materials that accompany College Chemistry are a student study
guide, a laboratory manual, and a solutions manual.

Major Changes and Additions

* The concepts of the mole and Avogadro’s number have been moved from
Chapter 5 to Chapter 9 where they complement the material on quantitative com-
position of compounds.

» The sections on oxidation numbers and oxidation number tables have been
moved from the end of Chapter 7 (Chemical Bonds) to the beginning of Chapter
8 (Nomenclature).
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» The biochemistry section, especially Chapters 30 through 34, has been revised
extensively.

= A chapter, Chapter 19, on the chemistry of some selected metals and non-
metals has been added.

* Most of the end-of-chapter problems have been modified or are new.

= Both the joule and calorie are used as energy units, with emphasis on the
joule.

= A more extensive discussion of enzymes has been added to Chapter 29.

= New material on viruses and genetic engineering has been introduced.

= The significance of processed foods, food additives, and dieting in relation
to good nutrition is treated in more detail.

= A section on hydrolysis has been added to Chapter 16.

= Several pressuré units are introduced in discussing the properties of gases,

“but emphasis is given to atmospheres and torrs in problems.

= A different method of balancing oxidation—reduction equations in alkaline
solutions is given.

= Jonic bond is used in place of electrochemical bond.

* Much of the material on cell structure and function, formerly found in Chap-
ter 30, has been integrated into Chapter 32, Bioenergetics.

» The use of K, L, M, . . . for atomic orbitals has been deleted.

= The periodic table most recently recommended by the American Chemical
Society is shown in Appendix VI.
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