
 

 
 

REACTIONS IN SOLUTIONS      21 JULY 2014 

 
Lesson Description 

In this lesson we: 

 Explain the structure and properties of water 

 Discuss the process of forming aqueous solutions 

 Consider conductivity as a measure of solubility 
 

 
Challenge Question 

A sample of water is taken from a stream in the Middle Oliphants Catchment area. The sample is 

found to have high levels of compounds found in fertilisers, high levels of bacteria and undissolved 

organic products. What actions would you recommend to water managers in this catchment area?  

 
Summary 

Nature of Water 

Water has many unique and unusual properties. The reason for these properties is found in the 
structure and shape of the water molecule. 
  
 
Lewis diagram:  
 
 
 
 
Lone pairs: Higher electron density 

More negative  delta negative (   ) side  
Hydrogen side Lower electron density 

Hydrogen side  delta positive    side.  
 
Overall: Strong Dipole. Water is polar molecule.  

The dissolving process 

When a solid is placed into a liquid they mix. The solid may dissolve in the liquid to form a solution. 
The solid is called a solute and the liquid is called the solvent. A solution that is formed when water is 
the solvent is called an aqueous solution. Water is known as a universal solvent because many 
different types of solutes dissolve in water. 
 

 Solutions formed from ionic solutes e.g sodium chloride 
The positive side of the water molecule will be attracted to the negative chloride ion Cl

-
 and 

the negative side of the water molecule to the positive sodium ions Na
+
. Even though there 

are strong forces between the sodium ions and the chloride ions, there are many more water 
molecules in the solvent. The water molecules surround the ions and pull them away from the 
solid.  When an ionic solid (salt) dissolves in water we say the salt is soluble in water. 
 
NaCl(s)  Na

+
 (aq) + Cl

-
(aq) 

 
Not all salts are soluble in water. In some salts the forces between the ions are stronger than 
the forces between the water molecules and ions. We say that salts like lead (II) carbonate 
are insoluble in water. Some salts like calcium carbonate are slightly soluble where as all 
nitrates are soluble. 



 

 
 

 

 Solutions formed from covalent solutes e.g. Glucose 
The forces between glucose molecules are not very strong. Water molecules surround the 
glucose molecule and pull it away from the other glucose molecules. No ions are formed in 
this process. 
 
Solution can form when gases are bubbled through water too. For example carbon dioxide 
and hydrogen chloride form acidic solutions when bubbled through water to form acidic 
solutions. We say that in the dissolving process ionisation has taken place.  
 
HCl (g) + H2O (l)     H3O

+
 (aq)   + Cl

-
 (aq) 

 
Not all covalent molecules dissolve in water. Non-polar molecules like oil do not mix well with 
water. We say that like solvents dissolve like. However, we can force a non-polar substance 
to dissolve in water by adding a detergent like liquid soap. The soap molecule has a long non-
polar chain with a charged end. The water surrounds the polar end and the non-polar 
molecules are trapped by the non-polar chain. In this way soap can dissolve water and oil or 
fats. 

Aqueous Solutions and Electricity  

When ions are present an aqueous, the solution is able to conduct electricity. The solution is known 
as an electrolyte. An electrolyte is a substance that contains free ions and can conduct electricity. 
Conductivity in aqueous solutions is a measure of the ability of water to conduct an electric current 
and is also a measure of solubility 
 
Factors that affect the conductivity of electrolytes 

 The concentration of ions in solution. 

 The type of substance that dissolves in water. 
Strong electrolytes form ions easily; weak electrolytes do not form ions easily 

 Temperature: High temperature = high solubility = high conductivity as well. 
 

 
Test Yourself 

Question 1 

Which one of the following substances will be most soluble in water? 
A sodium nitrate 
B lead (II) sulphate 
C diesel 
D iodine 

Question 2 

A solution of sodium chloride is heated gently while the conductivity is measured. What would you 
expect to happen to the conductivity? 
A remain constant 
B increase with increasing temperature 
C decrease with increasing temperature 
D increase to start but then decrease 

Question 3 

Identify which solute is ionic. 
A sugar 
B lemon juice 
C flour 
D bicarbonate of soda 
 
 



 

 
 

Question 4 

Identify the correct chemical equation to represent the dissolution of copper (II) chloride in water 
 
A  CuCl2 (s)                 Cu

2+
(aq)

 
+ 2Cl

-
(aq)    

B  CuCl2 (s) + H2O(l)   CuCl2
.
5H2O(aq)    

C  CuCl2 (s) + H2O(l)   Cu(OH)2 (aq)
 
+ 2HCl (aq)  

D   CuCl2 (s) + H2O(l)   Cu
.
H2O (aq)

 
+  Cl2

.
H2O (aq)  

 

Question 5 

Ammonia gas is very soluble in water and forms a basic solution. In this process, ammonia... 
 
A is the solvent 
B is the solute 
C dissociates 
D does not change 
 

 
Improve your Skills 

Question 1 

Draw a diagram to show the micro-view of an aqueous solution formed when the solute is: 
 
a.) copper (II) chloride 
b.) ammonia 
c.) lead (II) chloride 
 

Question 2 

Oil spills caused when oil tankers run aground can have a huge impact on the environment. Describe 
how you would clean up an oil spill using your knowledge of water and oil. 

Question 3 

Electrolytes are important to athletes. In an experiment to simulate what happens to an athlete a learn 
places a beaker of electrolytes in direct sunlight. 
 
a.)  Predict what would happen to the solution in the beaker 
b.) What advice would you give to an athlete based on this experiment? 

Question 4 

Two samples of copper (II) sulphate solutions, labelled A and B were prepared in a laboratory. 
Electrodes were placed into each of the solutions and then connected to a 9V battery. An ammeter 
was used to measure the current passing through the solutions. The reading on the ammeter for 
solution A was 50mA and for solution B the reading was 0,5A. Explain the difference in the ammeter 
readings.    

  

 
Links 

 Enter the South Africa Water Game Challenge 2014. Go to www.watergame.co.za and 

register and to get more details. There are great prizes to be won too! 

 

http://www.watergame.co.za/

