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Structure 1.1.1 

Understandings: 

• Elements are the primary constituents of matter, which cannot be chemically 

broken down into simpler substances. 

• Compounds consist of atoms of different elements chemically bonded together in 

a fixed ratio. 

• Mixtures contain more than one element or compound in no fixed ratio, which are 

not chemically bonded and so can be separated by physical methods. 

Learning outcomes(s): 

• Distinguish between the properties of elements, compounds and mixtures. 

Additional notes: 

• Solvation, filtration, recrystallization, evaporation, distillation and chromatography 

should be covered. 

• The differences between homogeneous and heterogeneous mixtures should be 

understood. 
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Elements 

• An element is a pure substance that cannot be broken down into a simpler 

substance by chemical means. 

• All known elements are included on the periodic table.  

 

 
 

Compounds 

• A compound is a pure substance formed from two or more different elements 

chemically joined in a fixed ratio. 

• Compounds have different properties from the elements that they are made from.  

• For example, the properties of the compound sodium chloride (NaCl) are different 

from the elements that it is made from.  

 

 
 

• Sodium is a very reactive metal and chlorine is a poisonous gas. The product 

formed, NaCl, is safe for human consumption. 
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Mixtures 

• Mixtures contain more than one element and/or compound that are not chemically 

bonded together and so retain their individual properties. 

• Mixtures can be either homogeneous or heterogeneous. 

• A homogeneous mixture has the same uniform appearance and composition 

throughout (for example, a salt solution). 

• A heterogeneous mixture consists of visibly different substances or phases (for 

example, sand and water).  

 
 

 
Exercises: 
 
1. Distinguish between an element and compound. 

An element is composed of one type of atom only, whereas a compound is 
composed of two or more different types of atoms chemically combined.  

 
 
2. Distinguish between a homogeneous and a heterogeneous mixture. 

Homogeneous mixtures have the same composition throughout whereas 
heterogeneous mixtures do not have the same composition throughout.  

 
 

 

 

 

 

 

 

 

 

Technique Description 

Solvation Solvation involves the formation of ion-dipole forces 

between a solute and a solvent.  

Filtration Filtration is a separation technique used to separate a 

heterogeneous mixture such as sand in water.   

Recrystallization Recrystallization is a purification technique used to purify a 

solid.  

Evaporation Evaporation is a separation technique used to separate a 

homogeneous mixture such as a salt solution.    

Distillation Distillation is a separation technique used to separate two 

miscible liquids with different boiling points.     

Chromatography Chromatography is a separation technique used to 

separate a mixture of solutes in a solvent.  
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Structure 1.1.2 

Understandings: 

• The kinetic molecular theory is a model to explain physical properties of matter 

(solids, liquids and gases) and changes of state. 

Learning outcomes(s): 

• Distinguish the different states of matter. 

• Use state symbols (s, l, g and aq) in chemical equations. 

Additional notes: 

• Names of the changes of state should be covered: melting, freezing, vaporization 

(evaporation and boiling), condensation, sublimation and deposition. 
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Solids, liquids and gases 
 

• The three states of matter are solid, liquid and gas. The particles models of each 
are shown below.   

 
 

                  
             

                             Solid     Liquid                    Gas  
 

Exercise: Complete the table about the properties of solids, liquids and gases.  
 
 

Property solid liquid gas 

Shape Fixed shape No fixed shape   Have the same 
shape as the 

container   

Volume Fixed volume Fixed volume No fixed volume  

Compressibility Cannot be 
compressed 

Cannot be 
compressed 

Can be 
compressed 

Fluidity Cannot flow Can flow Can flow 
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Changes of state (phase changes)  

• Changes of state are physical changes.  

• In some changes of state, energy is released; they are exothermic. 

• In some changes of state, energy is absorbed; they are endothermic. 

 

 

 

 
 
 
 
 
Exercise: Complete the table below about the changes of state.  
 

Change of state Description Exothermic or 
endothermic? 

Melting Solid to liquid 
 

Endothermic 

Evaporation/boiling/ 
vaporisation 

Liquid to gas 
 

Endothermic 

Sublimation Solid to gas 
 

Endothermic 

Condensation Gas to liquid 
 

Exothermic 

Freezing Liquid to solid 
 

Exothermic 

Deposition Gas to solid 
 

Exothermic 

 
 

 

Endothermic (energy is absorbed) 

Exothermic (energy is released) 



STRUCTURE 1.1                                                         WWW.MSJCHEM.COM                                                                     7 

 

State symbols  

• State symbols show the physical state (solid, liquid, gas or aqueous) of the 
reactants and products in a chemical equation. 

(s) solid 

(l) liquid 

(g) gas 

(aq) aqueous (in solution)  

 

• The reaction below shows solid sodium reacting with liquid water to produce a 
solution of sodium hydroxide and hydrogen gas.  

2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g) 
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Structure 1.1.3 

Understandings: 

• The temperature, T, in Kelvin (K) is a measure of average kinetic energy Ek of 

particles. 

Learning outcome(s): 

• Interpret observable changes in physical properties and temperature during 

changes of state. 

• Convert between values in the Celsius and Kelvin scales. 

Additional notes: 

• The kelvin (K) is the SI unit of temperature and has the same incremental value as 

the Celsius degree (°C). 

 

Temperature scales  

• The Celsius temperature scale is the scale based on 0 oC for the freezing point of 

water and 100 oC for the boiling point of water.  

• The temperature in kelvin (K) is directly proportional to the average kinetic energy 

of the particles in a substance.  

• It is an absolute temperature scale where the lowest possible value is zero 

(absolute zero, 0 K).   

• One degree on the kelvin scale is equal to one degree on the Celsius scale. 
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Converting between oC and K  

• To convert between oC and K, add or subtract 273.  

• For example, 25 oC is 298 K.  

Exercises: 

Convert these temperatures to K. 

1) 35.0 oC = 308 K 2) 0 oC = 273 K 

3) 51.0 oC = 324 K 4) -18.0 oC = 255 K 

5) -273 oC = 0 K 6) 125 oC = 398 K 

 

Convert these temperatures to oC. 

1) 25.0 K = -248 oC 4) 0 K = -273 oC 

2)  273 K = 0 oC 5) 373 K = 100 oC 

3)  3800 K = 3527 oC 6) 646 K = 373 oC 

 

Heating and cooling curves  

• The heating curve for water is shown. 

• As heat is added the temperature increases unless there is a phase change when 

the temperature remains constant.  

• At these points the energy added is being used to overcome the intermolecular 

forces between the water molecules.  
 

 

 
 


