
chapter 1 States of matter 

1.1 Solids, liquids and gases 

Solid Liquid Gas 

arrangement 
In a regular arrangement or 
lattice; 
Fixed pattern 

in a irregular arrangement 
no fixed pattern; 

arranged totally irregularly 

motion 
not able to move freely,  
but simply vibrate in their fixed 
position 

move around past each 
other 

move randomly 

separation close together close together particles far apart 

volume and 
shape 

fixed volume and shape take up the shape of their 
container 

no definite volume. 

Heating and cooling curves 

Volume, Pressure and temperature 

The closer the particles in a gas, the higher the pressure and the lower the volume. 
Increasing the temperature of a gas increases the speed at which its particles move. 

When heating a solid, energy is absorbed and raises 

the temperature of the solid. At the melting point, the 

energy is absorbed to overcome the attractive force 

between the particles rather than raising the 

temperature. That is why there is a flat part to the 

heating curve. 
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1.2 Diffusion 

Diffusion: the process that occurs when particles move from a region of high concentration to a 
region of low concentration. Eventually, the particles are evenly spread their concentration is the 
same throughout. 

           

Factors that affect the rate of diffusion: 
1) Temperature increases → rate of diffusion increases 
2) Lower relative molecular mass→ rate of diffusion is higher 

 

chapter 2 Experimental Techniques 
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Pure substances 

Pure substances Have a definite, sharp m.p./b.p. 
Impure substances Have a lower m.p and a higher b.p 

Paper Chromatography 

Principle: solubilities of different substance in the solvent are different. 

For colourless substance, for example amino acid , need use locating agents to make them visible 

2.3 Separation and purification 
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Filtration                               Evaporation all the solvent 

         
Crystallization 

 

Simple distillation                       Fractional distillation 

 

 
Fractional distillation is a method of separating two (or more) miscible liquids with different 
boiling points 
the most volatile liquid (lowest boiling point ) in the mixture distils first； 
the least volatile liquid (highest boiling point) distils last. 
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chapter 3 Atoms, elements and compounds 

3.1 Elements, compounds and mixtures 

Elements：a substance made up of only one type of atom is called an element. 
For example, H2, O2, N2, Cl2 

Compounds：a compound is a substance made up of two or more different types of atom joined 
together by chemical bonds.  
For example, Sodium chloride, NaCl,   Carbon dioxide,CO2,   Copper(II) nitrate ,Cu(NO3)2 

Mixtures：a mixture contains two or more elements or compounds that are not chemically 
bonded together.  

3.2 Atoms 

    

 

 

3.3 Isotopes  

Isotopes are atoms with the same number of protons but different numbers of neutrons. 

1) Isotopes have the same chemical properties because they have the same electronic 

configuration (arrangement of electrons in their shells). 

2) The accurate relative atomic mass of an element is calculated using the mass and 

percentage abundance of each of its isotopes. 
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the value we use for the atomic mass of an element is an average mass.  

Chlorine has two isotopes, chlorine-35 and chlorine-37, in an approximate ratio of 3: 1 (or 

75.0%: 25.0%). 

  

 

 

 

3.4 Electronic configuration of element 

The electron shells for the first 20 elements 
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