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The 3“ edition English textbook of Basic Chemisi\ry for Higher Medical Education corresponds
to the 9" edition of Chinese edition textbook Basic Chemistry published by the People’s Medical
Publishing House in August 2018.This textbook can be used for chemistry course in higher
education.

The first and the second editions of this textbook have been used widely by freshmen in the past
nine years.

Some changes have been made in the 3" edition. We carefully chose the more appropriate contents,
broke down the long chapters into the short texts, adjusted the order of some chapters, added some new
examples and exercises, put the key terms and some answers of exercises at the end of each chapter, so
as to make it be read more smoothly, better understood and easier learnt,

As we all know, for the students in most majors, Chemistry is always an important course in
the higher education. The students will study basic chemistry lesson in the first semester generally.
This textbook introduces the basic chemical concepts, the chemical knowledge, the chemical
principles and their practical applications, even some living examples related to the medicine. The
main contents of basic chemistry include the basic properties of various solutions, the essential
and important chemical theories or principles as well as their applications, the changing regularity
of elements and normal chemical reactions, the structure of atoms and molecules, the relationship
between molecular structure and its properties, qualitative and quantitative analysis to substances,
ete.

We still set “Question and thinking” part in each chapter to help students to understand the text
better, and still keep the detail solutions of the exercises after each chapter, put them at the end of this
textbook to make the students study the main contents conveniently.

Learning chemistry well will be conducive to the subsequent courses, such as organic chemistry,
biochemistry, physiology, etc. We expect that the students can master the basic chemical theory and
experimental skills by experimental training, and we also hope that chemistry curriculum can improve

students’ independent thinking ability, provide more ideas and methods, and inspire innovative spirit in



PREFACE

their career.
Finally, we would like to sincerely thank professor Wei Zugqi, the editor-in-chief of the first and the
second editions, for his contribution to this textbook. We hope that professor Wei Zuqi will continue to

pay attention to this book and make valuable comments for us.

Editors-in-Chief
Fu Ying ({#i%) Wang Xingpo ( E343%)
May 2019
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Chapter 1
Colligative Properties of Dilute Solution

A solution is a homogeneous and stable dispersion sy§tem being composed of two or more substances.
The solution can exist in three states: gaseous, liquid or solid. The solution usually refers to aqueous solution.

The properties of a solution are neither the same as those of solute nor those of solvent. The
properties of solution can be divided into two categories: the first category depends on the nature of
solute, such as the color, the volume change and the conductivity of the solution; the second is called
colligative property, which depends on the number of dissolved solute particles (molecules or ions)
instead of the involved solute. These properties include mainly: (1) the lowering of the vapor pressure
of the solution relative to that of the pure solvent; (2) the boiling point elevation; (3) the freezing point
depression; (4) the phenomenon of osmotic pressure. For example, both of glucose (C4H,,0¢) and
sucrose (C;,H,,0;) solutions have the same vapor pressure depression, boiling point elevation, freezing
point depression and osmotic pressure, as long as they have the same molality.

The colligative property applies only to the change in the properties of dilute solutions, otherwise
the results discussed will deviate the facts. So the colligative properties are also called colligative
properties of dilute solution.

The colligative properties of solutions on the exchange and transport of substances inside and
outside cells, clinical infusion, water and electrolyte metabolism, have some theoretical guiding
significance. This chapter mainly introduces the colligative properties of the solution that containing

nonvolatile, non-electrolyte of solute in the dilute solution.

1.1 The Composition Scales of Mixture

The mixture is a system being composed of two or more substances. Changes of the proportion
for each component in the mixture system may lead to changes in the properties of the mixture. For a
mixture, the composition scale should be specified while determining its composition. The composition
scale is the relative content of each component in the mixture. We will learn some terms about the

composition scale in this section.

1.1.1 Mass Fraction, Volume Fraction and Mass Concentration

1. Mass fraction

wg, the mass fraction of solute B is defined as the mass of solute B divided by the mass of the



